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Ho. 1. 


Mr, A. W. Harris lias resigned the directorship of this Office to assume 
the-presidency of the Maine State college. Mr. A. 0. True, formerly 
assistant director, has been appointed to succeed him. The editorial 
force has been reorganized in the direction of greater specialization of 
work. Arrangements have been made to give more attention to the 
bibliography of agricultural science. In the present volume of the 
Record, as heretofore, the aim will be to present, in brief, the chief fea¬ 
tures of progress in agriculture investigation at home and abroad. 

The investigations on food stuffs thus far made by the stations in this 
country have related almost exclusively to the improvement of the 
quality and quantity of these agricultural products, and to their use 
for feeding the domestic animals. It is very desirable that parallel 
researches should be conducted with reference to the best ways of 
utilizing these products for the food of man. There is, moreover, 
great necessity for additional studies with a view to improving the 
methods of inquiry, and to adapting scientific information to prac¬ 
tical ends. Additional interest in this subject has recently been 
excited by an article by Hon. Edward Atkinson, of Massachusetts, 
entitled, “Suggestions for the Establishment of Food Laboratories in 
Connection with the Agricultural Experiment Stations,” which was 
published as Bulletin Ho. 17 of this Office. In view of the importance 
of the subject and the urgent need for addditional information before 
further*original investigations are undertaken by the stations, this 
Office has been authorized to prepare a treatise on the methods of food 
investigation, with a r4sum6 of the results already attained and a 
bibliography of the subject This, work will be in charge of Prof. W. 
O. Atwater, who has already done a large amount of work on foods. 
g930—Ho. 1-i V" 1, 
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EDITORIAL. 


5To matter relating to the improvement of the conditions of farming 
has attracted greater attention within the past few months than the 
question how to secure good country roads. Active work in promoting" 
the agitation of this problem has been done by the National League 
for Good Bonds. The proceedings of the convention of this organiza¬ 
tion, held in Washington, D. CL in January, 1898, were published as 
Bulletin No. 16 of this Office. An appropriation made by Congress to 
enable the Secretary of Agriculture to aid in the diffusion of informa¬ 
tion on the best methods of road-making is available during the present 
fiscal year. General Boy Stone, formerly vice-president and acting 
secretary of the National League for Good Beads, lias been put in 
charge of this work. 

The Belgian Government lias taken steps to secure a series of reliable 
works on agriculture and closely allied subjects, which shall present 
these subjects in the light of the most recent discoveries of science. A 
decree of the King of Belgium recently published * looks to the crea¬ 
tion of a national library of agriculture. This library is to consist of 
twenty-two works, covering most of the subjects, of importance to the 
Belgian farmer. Prizes, ranging from 750 to 1,500 francs, are offered 
for these several works. 

The following is a catalogue of the subjects to be treated: (1) The 
practical theories of meteorology and agricultural climatology; (2) prac¬ 
tical theories of agriculture, with special reference to the soil; (3) the 
anatomy and physiology of plants as related to practical agriculture; 
(4) cultivation; (5) manures; (6) special crops; (7) arboriculture, and 
the care of lowlands arid swamps; (8) fungus diseases of cultivated 
plants; (9.) anatomy and physiology of domestic animals from a prac¬ 
tical standpoint; (10) the principles of the rational feeding of domestic 
animals; (11) breeding, choice, and selection of domestic; animals; (12) 
hygiene of domestic animals, with the elementary principles of veter¬ 
inary medicine, and sanitary police; (13) dairying; (14) insects injuri¬ 
ous and useful to agriculture; (15) the small industries of the farm- 
poultry raising, apiculture, etc.; (16) agricultural industries—brewing, 
distilling, manufacture of sugar and vinegar; (17) theories of rural 
economy; (18) commerce and agriculture; (19) Household economy ofr 
the farm; and (20) agricultural memorandum book, with condensed 
information on a multitude of subjects of interest to the farmer. The 
works on each of these subjects are to be limited to 150 pages. 

Two larger works will be (1) an elementary and practical treatise on 
mathematics as used in agriculture, and (2) a manual of proximfite and 
mineral analyses of plants. These may contain from 200 to 300 pages 
each. 

* Revue Agronomique, IgO^JXo. 1* 



INVESTIGATIONS AT THE GRIGNON AGRICULTURAL EXPERI¬ 
MENT STATION. 

Emile Demoussy. 

The experiment station connected with the Agricultural School at 
Grignon is in the department of Seine-et-Oise, one hour distant from 
Paris by. rail. It was organized in 1875 by P. P. Deherain, who has 
been the director since that time. The income from the Ministry of Agri¬ 
culture is 5,500 francs per year. 

The experiment field has an area of about 1 hectare (about acres). 
It is divided into 100 plats of 1 are (10 meters square), separated from 
one another by strips 50 centimeters wide. 

In one part of the field is a small building in which are kept a 
weighing apparatus, implements for cultivating the land, samples of soils 
and seeds, and diagrams showing the crops obtained on the field. 

Besides the experimental plats, there are 66 pots for the study of 
drainage waters from soils bearing no plants, and 20 vegetation boxes 
for the study of drainage waters from cultivated soils. These pots and 
boxes are described more in detail later on. 

It was proposed at the outset that the investigations should hear 
not only on general subjects, such as the determination of the relative 
value of fertilizers, varieties of seeds, etc., but also ou more scientific 
subjects, especially the causes of exhaustion of arable land when 
cultivated continuously without manure. 

Eeports of these experiments are published regularly iu Annates 
Agronomiques. As those referrin g to the influence of different fertilizers 
on different crops, the influence of the.variety, etc., apply especially to 
France, and more particularly to Northern France, the present article 
will be confined to those experiments which are of interest to every 
country. 

\ 

EXHAUSTION OR ARABLE LAND BY CONTINUOUS CULTURE WIIHOUT 
: MANURE. 

When the experiment field was first laid out it was thought advisable 
to repeat some of the experiments of Lawes and Gilbert. Therefore a 
few plats were chosen for continuous culture without manure. It is 
well known that under these conditions the yields decrease from year, 
to year, but no satisfactory explanation of this fact has yet been given. 

Why does the soil become exhausted! Can we, without applying 
manure,prevent,.totally or partially, this exhaustion? What are the 
exact parts played by manures i n maintaining the. fertility of the soil? 

If the experiments at Grignon have not fully answered these ques- 
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tions, they have thrown some light on the subject and helped to show 
in wliat direction work may he continued with chances of success. 

The experiment plats ‘were laid out in 1875 in a hieerii field. The soil- 
was at that time in excellent condition and bore good crops. At first 
the crops on the unmanured plats were as good as those on the imuiured 
ones, but they gradually began to fail, as can be seen in the following 
table in which the yield of a crop on a constantly unmaimred plat is 
compared from year to year with that on a constantly manured plat: 


Yields on manured and unmaimred plats compared. 

■| I Plat 37, Plat 53, 

fT- 3 I Plat 21, constantly i constant- constant- 

Ivmd ot Ciop. t unmaimred. 1 Iv unma- lvunma- 


$ Potatoes (tubers) ... 

' * i Oats (grain). 

i Potatoes (tubers) ... 
... < Rodder com (green). 
(Oats (grain).-A. 


Plat 21, constantly 
unmaimred. 

Plat 37, 
constant¬ 
ly umua- 
nured. 

Plat 53, ! 
constant- j 
ly umaa- j 
hn red. j 

! 

1 lipiilnlitprs _ 

Kg. 

Kg. 

1 \ 

0, 950 

j 230 hectoliters . -.. 

”9,500 

I , 

} 


| 7,025 





54.600 



' Potatoes (tubers).j 255 hectoliters-•.! 

| Fodder com (green)... I... 54,000 ! 

[Oats (grain).■.j..—!-'—) 

r Potatoes (tubers).....i 227 hectoliters-j.: 

j Fodder corn (green)...j ..; <31,000 j 


Oats (grain).—i. ' 

Potatoes (tubers) —..S 224 hectoliters..I 

Fodder corn (green).... i.-. 22,000 j 

I ^ Oats (grain).-. ! . : .j 

C Wheat (grain).; 0,225 kilos.'. . j 

.. < Fodder corn (green). : . 1 38,400 j 

( Oats (grain). :.;.I 

Wheat (grain).| 3,690 kilos. 1 

Fodder corn (green) .j ..... 58,000 j 

Oats (grain) .!........ I 

Wheat (grain) ----j 0.500 kilos... 1 

Fodder corn (green) .j. 48,000 ! 


* - * J -*• WUUOl WiAi ... ..-. w, vwv i. 

(Oats (grain)......:.| 3,850 

C Wheat (grain)... 3,070 kilos...i-- 

... < Oats (grain).... .. 0,350 . 

C Fodder com (green) ......— ...: 64.000 

... Sugar beets.........; 4,775 

... Oats (grain)... 6, 410 ! . 

< Sugar beets (roots)....... —... 13,000 j — : . 

i Sugar beets.—....; 10,100 

f Scarlet clover.. -........ 16,400 kilos ... ; -..... 

I Corn afterwards ... 1 ■■ 5-4,700 kilos. ! ...... 

1 Oats (grain).. —..... 8,910 . 

(.Oats.... .. 5,780 

... Wheat (grain)..■— 3,550 kilos... — 

. „. ■ Sugar beets, (roots)...... 17,300 kilos...... 


Average yield on 
constantly ma¬ 
nured plat. 


350 hectoliters. 
6,950 kilos. 

293 hectoliters. 

55.900 kilos. 

7,800 kilos. 

283 hectoliters, 

70.500 kilos. 

5,390 kilos. 

230 hectoliters. 
70,000 kilos. 

. 8 , 844 kilos. 

246 hectoliters, 
77. 000 kilos. 

6,657 kilos. 

7,130 kilos. 
70,000 kilos. 

6,000 kilos. 

5, 4-50 kilos. 

79,000 kilos. 

4.200 kilos. 

7.500 kilos. 

67,000 kilos. 

4 ,890 kilos. 

4,270 kilos, 

9, 320 kilos. 

88 ,000 kilos. 

9.360 kilos, 

8.900 kilos. 
40,000 kilos. 

41,000 kilos. 

28,100 kilos. 
60,400 kilos, 
10,470 kilos. 

9,830 kilos. 

9,590 kilos. 

87.200 kilos. 


The decrease in the yields is most striking for the crops of beets, fod¬ 
der corn, and clover. For instance, in 1887 the crop of sugar beets on 
plat 37, constantly unman ured, weighed 13,900 kg. per hectare; on 
plat 53, also without manure since 1875, 10,100 kg.; while regularly 
manured plats bore 40,000 kg. In 1889, on a plat unmaimred since 
1875, the crop of scarlet clover, when freshly cut, weighed 3,600 kg., 
while the average crop on regularly manured plats was 15,000- kg, per 
t hectare. In this same year the yield of red clover on a regularly ma¬ 
nured plat was 8,800 kg. of hay; the constantly umnamired plats bore, 
one 3,200 kg., another 2,600 kg. We see also in the table that the corn 
crop begins to fail on plat 37, even in the fifst years of its culture. The 
soil that had received no manure since 1875 thus showed itself unable 
to yield good crops of clover or beets in 1887. To what causes can we 
j. assign this fact f 
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Although Liebig-s theory of complete restitution is now wholly aban¬ 
doned, yet we know that each crop removes from the soil a large amount 
-of plant food. Has the soil lost elements necessary to plant life"? 

Starting with these ideas, investigations were made on the amounts 
'' of nitrogen, humus, and phosphoric acid lost from the soil. 

# LOSSES AND GAINS OF NITROGEN IN THE SOIL. 

On the soil of Grignon the manures which prove most effective are 
those which contain nitrogen, particularly barnyard manure. It may 
be that the soil has lost much nitrogen, and the study of the pro¬ 
portion of nitrogen in the soil will lead us to an explanation of the ex¬ 
haustion of the soil. 

For years it has been known that growing leguminous plants im¬ 
proves the land so that it can afterwards bear good crops of wheat or 
beets, etc. We know to-day why it is so, but the facts were far from 
being so plain in 1875, and the reasons were still to he ascertained. 

Losses and gains of nitrogen in unmanured soils in the field .—The 
field in which the experiment plats were laid out in 1875 was in good 
condition and bore good crops. It is in a valley near a small stream. 
The soil is clayey, siliceous, calcareous, and very permeable, and nitri¬ 
fies with great facility, as a result of the last two properties. The 
subsoil is of white chalk and very permeable. Between the arable soil 
and the subsoil, however, there is a layer of. earth whose composition is 
slightly different from that of the cultivated soil. The following are 
the results of analyses made in 1891: 


Analysis of Grignon soil (manured ) in 1891. 



Soil. 

Subsoil. 

TiitrftfrfiTi .-..*___ 

drams per Jcg . 1 
2.05 

drams tier Jcg. 

1 . 22 

Total phosphoric acid........ 

1.14 

o’, 88 

Phosphoric acid soluble in acetic acid - . ... . ... 

0. 05 

0.03 

Calcium carbonate ......-_........... 

5.32 

1.24 



Each year from three to six different crops are grown, in the field; 
a large number of plats thus bear the same crop, so that the influence 
of manures may be seen. An idea of the nature of the crops may be 
liad by a glance at the tables. At first the same crops were grown year 
after year on the same plats, but afterwards for most of the plats an 
irregular rotation system was adopted. On plats in good condition, 
regularly manured, the yields are generally very good. 

When the crop has been removed and weighed an average sample is 
taken for analysis. The principal determinations made are dry matter 
and nitrogen for each kind of crop, starch for every crop of potatoes, 
and sugar for every crop of beets. ■ Sometimes complete analyses of a 
plant are made when the®£>bject in view is the study of its development. 

Different determinations are also made in the soil. For the present 
only the determination of nitrogen in the soil and in the crop will be 
discussed. 
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Until about 1887 the method used for this purpose was tlie soda-lime 
method, but now only the Kjeldahl method is employed, as being much, 
easier and giving as accurate results for this kind of analyses. 

Determinations of nitrogen were made in the soil of uninanural 
plats from time to time—at the beginning in 1875, afterwards in 1878, 
1881, and 1839. The following tables give the results of these investi¬ 
gations on four plats: 

Plats 5, 21, and 37, unmanured since 1875. 

Plat. 4 received 80,000 kg. of farmyard manure per year in 1875, 
1870, and 1877; iinmauured since 1377. 

Gain or loss of nitrogen in soils bearing different crops. 


aSTo. Of 

plat. 

Year. 

Kind of crop. 

mtrogen 
per liff. 
ol soil. 

Xitrogen per hectare. 

In soil to depth of 

32 centimeters. 

Removed 
in crop. 

Total 
gain (+) 
or 

loss (—) . 

After 
removal 11 
of crop. 

Gained (-{-) 
or lost (—) 
by the soil. 




Grams. 

Kilos. 

Kilos. 

Kilos. 

Kilos. 


1874 


2.04 

7, 854 



















1870 ! 








1877 ! 








1S78 ; 


1.46 

5,621 











1875-1878 j 




—2,233 

400 

• 1,833 


187ft 





106 



1880 





158 



1881 

.do . 

1.50 

5,775 


87 








Xo. 5... < 

1879-1881 




+ 154 

351 

4" 505 


1 882 





81 



1883 





168 



1884 





23 



1885 



6,352 


74 ’ 










1882-1885 

.... 


, 

4- 5 77 

344 

4 021 


1880 

Grass ....____._! 




97 



1887 

_..do...-. 




58 



1888 

'_._dn . r ___■_ 1 

1.81 

6,968 


58 








1886-1888 




4 - 610 

I , 213 

4 ~ 829 


> 1874 

Lncera... 

27bT 

] 7,854 

.>. 



1875 

Potatoes.-. 


! " ■■ — 

■' "| ■ ■ 

-- 


1878 

.do._ ........ 



.I. 



1877 

......do.. ... .... 

1.74 

6,699 1 

...1,.. 






1 



1875-1877 




—1,155 

198 

- 957 m 


1878 

Potatoes... 




69. 0 



1870 

.do... _ 



. 

68.0 



■ 1880 

Wheat...... 




72. 8 



, 1881 

___do._............ 

1.69 

6,506 


45.1 










1878-1881 




— 193 

■254,4 

4- 61.4 

1882 

Wheat... 




(59, 6 



1 ' 1883 

___do._____ 




. id, H : 



1884 

Fodder com........_ 




9ft, o 

. ■, 


1885 

Wheat... 






. 

1886 

Sugar beets.. 




50.2 



1887 

Oats ... 




: 6&.A 



1888 

Clover t and corn........ 

1.50 

5,775 


76.0 



; ! 1882-1888 



.. 

- 731 

460.8 

— 270.2 


I 1889 

' Wheat.. 

■ 1,52 

■ 3,852 


65.8 



; 1888,1889 




' 4 77 

'v'd$7:3 

| 4- ■ m 3 


* Principally Italian rye grass (Lolium Ualicum). 
t Scarlet clover, followed immediately by corn for fodder. 
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Gain or loss of nitrogen in soils hearing different crops —Continued. 


Tear. 

Kind of crop. 

Nitrogen 
per kilo 
of soil. 

■. 

Nitrogen per hectare. 

In soil to depth of 

32 centimeters. 


Total 
grain ( + } 
or 

loss (—). 


' 

After 
removal 
of crop. 

Gained {+) 
or lost (—} 
hy the soil. 

in crop. 

1874 


Grams. 

2.04 

^g. 

'i , So4 

Kg. 

Kg. 

Kg. 




1875 

187G 

1877 







1 . 67 

6,434 








1875-1877 

1 

—1, 420 

289 

—1,131 



187S 

1879 

1880 
1881 



*50 

86 

130 









1.45 j 5,582 






1878-1881 


— , 852 

403 : — 449 





1882 

1883 

1884 

1885 

1886 

1887 

1888 



108. 0 

56.1 
194.6 

65. 9 

67.6 

34.7 

82.2 



! 


















Oats .. 

i. 48 

5,698 






i 1882-1888 



-f 118 : 579,1 

-!- 795.1 

... 



; 1889 

1.58 

5,987 


140 





; 1888,1889 



+ 289 : 140 

+ 429 




j 1874 

2.04 

7,854 

•; ■ ■! 


i ' 

1875 
■ . 1876 
i 1877 

J 1878 



, [ 







...... do . 






1. 50 

5, 775 






1875-1878 



—2, 079 

550 

■••-.1,529 




1879 

| 1880 

| 1881 




.147 

215 

126 

‘ ..", 







1.65 

G, 352 



’ 

. 


| 1879-1881 



-f~ 577 

588 

+ 1,3.65 



. 

1882 

1888 

1881 

1885 




102 

238 

52 

85 


. do . 










. do... j . . . 

1.77 

6,814 






1882-1885 



-h 462 

477 

+ 939 

Grass. . 



1886 

J887 

1888 


;. 


' .108 ‘ 
75 

72 








1.98 

7,623 




.. 


1886-1888 

■ 

~j— . 809 

2a5 

! -f 1,064 




No. of 
plat. 


No. 37. 


No.4... 


* The total loss of nitrogen is really much larger, as during three succeeding years 80,000 kg. of 
farmyard manure were applied yearly; this corresponds'to 400 kg, of nitrogen, making 1,200 kg. of 
the three years. The total loss should be 1,200 ~f~ 1,529, or 2,729 kg. 
t Lolmm italieum. 


Let ns first consider plat 5. At the end of 1874 the soil of the pM 
contained 2.04 grams of nitrogen per kg. (the proportion was the same 
for all the plats of the newly laid-out experiment field). In 1878, after 
having borne sugar beets and corn, the soil held only 1.46 grams of 
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nitrogen per kg'. Afterwards the amount increased to 1.50 grams in 
1881 after sainfoin, to 1.65 in 1885 after sainfoin and grass,* and 
to 1.81 grams in 1888 after grass. 

Plat'37 shows a decrease np to 1881; it had been constantly in fod¬ 
der corn. A slight gain was observed in 1888 and 1889, after various 
crops. « 

The amount of nitrogen constantly decreases on plat 21; but the .de¬ 
crease proves to be less and less, until in 1889 a slight gain is observed, 
there being 1.52 grams instead of 1.50 as in 1888. 

Plat 4 received farmyard manure (80,000 kg. per hectare yearly) in 
1875, 1870, and 1877, and has remained unmanured since. Despite the 
nitrogen furnished by the manure, the proportion of this element in 
the soil had fallen to 1.5 grams per kg. in 1875; but sainfoin and 
afterwards grass being sown, the amount of nitrogen gradually 
increased. 

Of course it was at first natural to assume that these losses of nitro¬ 
gen were due to exhaustion by the crop. To ascertain if such was 
the case this amount xvas calculated from the weight of the crop and 
its percentage of nitrogen, and the total amount of nitrogen present 
in the soil of one hectare to the depth of 32 centimeters. These figures 
showed the soil of one hectare to weigh 3,850 French tons, equal to 
3,850,000 kg., or 8,475,000 English pounds. The tables give the total 
amount of nitrogen in the soil after the crop had been removed, in 
1877,1881, etc.; the nitrogen gained or lost by the soil; the amount 
of nitrogen taken up by the crop each year, and the stun for the period 
intervening between two analyses; and lastly the total gain or loss 
that the soil had undergone. 

Consider, for instance, the case of plat 5. At the beginning of 1875 
the total amount of nitrogen to a depth of 32 centimeters was 3,850,000 
X2.04 grams=7,854 kg. At the end of 1878 this amount was 3,850,000 
X 1.46 grams=5,621 kg. Therefore the soil lost from 1875 to 1878 a total 
amount of nitrogen equal to 2,233 kg. During this period the crops re¬ 
moved 400 kg. of nitrogen. Thus the soil lost from other causes 1,833 kg. 
In 1881 the soil, containing 1.5 grams instead of 1.46 as in 1878, had 
gained 154kg. of nitrogen. The crops having removed 351 kg., the total 
'gain was 505 kg. 

For this plat it appears that the loss of nitrogen by the soil was enor¬ 
mous during the first years when in sugar beets and corn, but after¬ 
wards, when planted in sainfoin, there was a gain of nitrogen. We know 
today that this is always the case when leguminous plants are grown, 
and we also understand the reason. We need not therefore dwell on 
this fact, but it is well to consider the figures. In 1884 the land was 
laid down in grass, consequently bore Graminece , and it still continues to 

- ---~#------—.— 

* In France the principal Graminea of grass lands is Italian rye grass (Lolium 
italicum ). 
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gain nitrogen. Here we have no satisfactory exp]an ation to give. From 
■ the experiments of Atwater, Hellriegel and Wiifarth, Schlosing, jr., 
and Laurent, we conclude that the G rami new do not fix free nitrogen. 
How, then, does the soil become richer despite the large quantities of 
nitrogen removed each, year by the crops'? Must we assign this gain to 
the A\gm of Schlosing and Laurent, or does the soil itself gain nitrogen! 
Ho answer can be given at present. 

Precisely the same facts were observed for plat 4. Plat 21 lost nitro¬ 
gen up to 1889. In 1881, if the soil itself lost 193 kg. of nitrogen, the 
crops removed 254; that is, there must have been a gain of 61 kg. This 
amount, however, is so small that we can not conclude that there was 
any marked effect due to the wheat crop of 1880 and 1881, 

Plat 37 was slightly richer in 1888 than in 1881, although the crops 
removed large amounts of nitrogen ; but w T e must not forget, that the 
land was in sainfoin in 1884. 

Summary of results .—A light soil like that of Grignon loses nitrogen 
when it bears such crops as potatoes, beets, and corn. The loss of nitro¬ 
gen greatly exceeds the amount removed by the crops. 

The soil gains nitrogen not only when it is in Leguminosw —sain¬ 
foin, or clover—but also when the land is laid down in grass. We can 
not, as we have said, explain this last fact; but we may remark that the 
soil seems to gain nitrogen only when it is not disturbed, without infer¬ 
ring that this condition is necessary. 

Since the losses of nitrogen are not due to the removal by the crops 
it is necessary to inquire further regarding the causes of these losses. 

LOSS OF NITROGEN FROM SOIL BY DRAINAGE. 

We know that the nitrogenous matter of the soil, the humus, is con¬ 
stantly undergoing changes. Under the influence of microbes, and in 
the presence of alkaline substances like calcium carbonate, the humic 
matter is oxidized and transformed into nitrates. (It is believed that 
commonly the formation of ammonia precedes that of nitric acid). We 
know, furthermore, that nitrates are not retained by the soil, and that 
they are either absorbed by the plants or washed out by the drainage 
.water. 

Can nitrification be active enough to cause, the soil to lose 1,500 or 
1,800 kg. of nitrogen per hectare in four years? This amount was 
actually lost by some of the plats in the field experiments above de¬ 
scribed (plats 4 and 5, period extending from 1875 to 1878), 

The study of nitrification in the soil of Grignon can not only answer 
this, but also throw light on other closely related questions. 

The exhaustion of the soil may be due, not exclusively to the loss of 
nitrogen by the soil, but rather to diminution in the proportions of 
huinus, a diminution bearing particularly on the mfcrifiable matter. Iri 
l(hther words, ''the humus remaining in the exhausted soil is perhaps un¬ 
able to give sufficient amounts of nitric nitrogen to the plants, L 
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does not nitrify fast enough. On the other hand, humus retains water 
with great facility, and its presence is perhaps useful in keeping in the 
soil the amount of water necessary for the vigorous growth of plants. 
The results of the investigations on nitrification will enable us to dis¬ 
cuss these two questions. 

A last hypothesis maybe advanced as to the part played* by the 
humic matter; it is perhaps an essential food for certain plants. Of 
this we shall speak in a special chapter. 

Experiments on hare soils .—These experiments on nitrification began 
in 1887, but on. a very small scale. Samples of soil from different plats 
of the experiment field were placed in glass funnels and watered from 
time to time. The percolating water, was analyzed in order to deter¬ 
mine the amount of nitric nitrogen present. This method was ? of course, 
unsatisfactory. 

In 1889 the samples of soil were placed in large earthenware pots, 
glazed inside and outside. They hold about 60 kg. of soil and their sur¬ 
face corresponds to one sixty-thousandth of a hectare. About seventy 
experiments in these pots are now in operation. 

In order that the conditions of the soil in these pots may resemble 
as. closely as possible the conditions of the soil in the field, the pots are 
kept in the open air in a ditch, their surface being level with that of 
the field. They are wrapped in straw and sheltered from the sun’s rays 
by wooden boards on two sides and by embankments on the other two. 

They are supported on iron tripods, so that glass flasks may be 
placed under them to receive the drainage water. To determine the 
relation between rainfall and drainage a flat dish having exactly the 
same surface as the pots is placed alongside of them to collect the 
rainfall. 

A large number of the pots are filled with soil from the experiment 
field, but from different plats. Some have soil from plat 5, in grass, 
umnanured since 1875; and some, exhausted soil from plat 21 also con¬ 
stantly without manure; others have soil from good plats like 17 and 37; 
and, finally, a few pots have samples of soils from different parts of 
France. The soils of Wardrecques and Blnringliem come from the 
Pas-de-Calais, in the north of France* The Wardrecques soil bears 
exceedingly good crops when it is well manured; Blaringhem is also 
very good, but needs to be well drained. The two soils of Marmilhat 
and Palbost come from the Limagne of Auvergne, and are black, rich 
in humus, and very permeable. They can bear average crops for a long 
while without being manured. As to the G rigrson soil, it is, as already 
stated, very permeable and bears good crops when properly manured. 

* In some pots 1 kg. of farmyard manure was added to see what changes 
would thus be brought about; others received the dark brown liquid 
obtained by leaching 1 kg. of manure with warm water, so that the soil 
thus received the nitrogen of the manure without having its physical 
properties distributed by a bulky material like straw. This is what we 
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Lave called liquid manure in the tables. In some cases this liquid was 
boilecl with magnesia to expel all the ammonia it contained. 

The following table gives a description of the nature and treatment of 
the soils used in the experiments: 


Mature and treatment of soils used in pot experiments . 


i 

& 

Origin of the soil. 

■ 

Condition of tlie soil 
before being taken 
from the held. 

Time when 
the soil was 

Treatment of the soil in the pots. 

© 

© 

£ 

taken from 
the field. 

1839. 

1890. 

1891. 

x 

Grignon,plat 5... 

Grignon, plat 17.. 

Grass land, unma¬ 
nured since 1875. 
Good soil, regularly 
manured. 

March 1891 




2 





3 

_do. 



Farmyard manure, 
ling. 

oniaeal nitrogen has 
-ared. 

Farmyard manure. 

Liquid manure. 
Liquid manu re 
without ammonia. 
Nothing. 

Farmyard manure. 
Nothing. 

Do. 

4 

5 

Grignon, plat 21.. 

Grignon, plat 37.. 

_dn . .. 

Exhausted soil, no¬ 
ma nured since 
1875. 

Exhausted soil, sim¬ 
ilar to 21; unma¬ 
nured since 1875. 
... dn . ____ 

May, 1889 

April, 1891 

_do. 

12 grams of 
ammonium 
sutybate. 

Not 
The amm 
disappc 

6 j 



7"! 

....do ... 

__do... 

__do. 



8 

Wardrecqnes.... 

... .do.. 

Good soil, regularly 
manured. 

_.do.. 

March, 1890 

__do. 


Nothing 

...do_ 

9 


10 

B3ariii"hem. 

_. _ _ d n .... 

....do ....... 


..do .... 

11 

Marmilhat. 

....do ............... 

__do_ 


_do .... 

12 

__do.i 

... .do.. 

_do. 


_do_ 

! Farmyard manure, 
j Nothing. 

Farmyard manure. 

13 

1 Palbost.i 

....do .. 

_do. 


'...do_ 

14 

! _ _dfY „ _i 

_rln__ 

_do. 



1 



j,. .do.... 


Every time it rains the water in the shallow dish, which we may 
call the pluviometer, is collected and measured. A sample, 1 liter¬ 
al- most, is taken to the laboratory for analysis. The only interest¬ 
ing determination is that of nitric nitrogen, experience having shown 
that drainage waters contain but little potash, phosphoric acid, and 
organic nitrogen. 

The results of experiments extending from March, 1891, to March, 
1892, the third year of observation, are given below. In the two pre¬ 
ceding years similar observations were made, but we prefer to state 
the latest results as being the most complete, referring the reader 
to Annates Agronomiques for the other experiments. 
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The most interesting -figures obtained in fourteen experiments dur¬ 
ing the above period,are given in tlie following tables: 


Relation between rainfall and drainage in bare noth. 


o 

''A 

Soil experimented with. 

Manure applied in 
pot in March, 

18 jl. 

Drainage water, height in millimeters. 

4 

Spring. 

Sum¬ 

mer. 

Au¬ 

tumn. 

Winter. 

Whole 

year. 

1 

Grignon, plat 5; grass land, mi- 

None .. 

80.0 

51.0 

53.6 

104. 0 

288.6 


manured since 1875. 





' 


■2 

Grignon, plat 17; regularly ma- 

....do... 

67.1 

54. 2 

46. 8 

99.0 

277.1 


mired. 







3 

G rignon. plat 17.... 

Farmvard. 

81.4 

70. 2 

01. 4 

102. 0 

315. 0 

4 

Grignon, plat 21, exhausted soil; 

None. 

63.8 

46. 6 

45.4 

100. 0 

255. 8 


nnmamired since 1875. 







5 

Grignon,plat 37,exhausted; un- 

Farmvard. 

27.0 

69.4 

58.7 

122. 0 

277.1 


manured since 1875. 







6 

G rignon, plat 37.. —.... 

Liquid manure. 

22.8 

55. 5 

54.1 

124. 0 

256.4 

7 

..do..... 

i Liquidinanure, witli- 

23.1 

52. 5 

54.9 

114. 0 

244.5 



i out ammonia. 






8 

"Wjl T*/J ft IT AQ 


50.0 

43. 8 

! 45.5 

103. 0 

251.3 

9 

.do . 

! Farmyard... 

60.5 

46, 6 

! 47.5 

105. 0 

259.6 

10 

TllnrinnTmm _ 

i None.. „.. 

77. 7 

63. 8 

60.2 

125. 0 

326.7 

11 

Marndlhat .. ... 

I_.do. 

70.5 

69. 6 

58.6 

120. 0 

327. 7 

12 

.do. 

< Farmyard. 

SO. S 

68.5 ! 

62.4 

121.0 

332.7 

13 

Pal host.. 

! None... 

93.4 

89.6 ; 

65. 8 

i 25. 0 

373. 7 

14 

.do.... 

! Farmyard. 

84.0 

71.1 ! 

58. 9 

126.0 

340. 0 


Average.. 


74.3 

i 

55.1 

62.3 

112.0 

293. 7 

Rainfall in millimeters.... 


“ImT 

fm? | 


~125.1T 

563.7 


Nitric nitrogen per cubic meter of drainage water from bare soils* 


i 

■ | 

'< Soil experimented with. 

, . . ] 
... ' | 

Manure applied in 
pot-in March, 
1891, 

i 

Grignon, plat 5; grass land, un- ' 
manured since 1875. 

Grignon, plat 17; regularly ma- i 
mired. ' 


—do... 

Grignon, plat 21, exhausted soil ; 

unmanured since 1875. 

Grignon, plat 37, exhausted; nn- 
mamired since 1875. 

Grignon,plat37 .... 


farmyard .. 

Liquid manure.. 


Liquid manure with¬ 
out ammonia. 

None .... 

Wardreeqnes... 

......do.... 

Farm yard .......... 

Blarln gh em ..; 

None*........ 

Marmilliafc ........___ ■.. 

... .do ......... 


Farmyard_ 

Pall )os t____•. 

None . ..... 


Farmyard_...._ 

. Average ..................... - 





Nitric nitrogen per cubic meter of 
drainage water. 


Spring. 

Sum¬ 

mer. 

Au¬ 

tumn. 

Winter. 

Whole 

year. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams . 

29.1 

36.0 

51.3 

13.0 

81.1 

58.6 

46.6 

98.0 

15.6 

51.7 

104.6 

64.6 

104.6 

19.0 

68.4 

28.3 

34.6 

56.0 

12,5 

31.0 

76.0 

68.0 

92.0 

19.7 

57,0 

82.0 i 

07.3 

97.3 

19.4 i 

59.4 

74.0 

78.0 

100.0 

16.7 

61.3 

28.0 

20 . 0 

64.0 

13. 5 

33. 0 

80.0 

48. 0 | 

86.6 

17.2 

55. 0 

33.0 

I 41.3 

68 . 6 

15. 7 

39, il¬ 

19.0 

i 24.6 

i 30.0 

12.2 

ls. 9 

56.3 

j 44.0 

i 46.0 

, 16. 2 i 

■ 38.7 

13.0 

! 19.3 

1 31.3 

9.5 | 

17.6 

33.3 

36.0 

| 48.0 

18. b ] 

34. 3 

477fT 

45.3 

66.6 

.! 

15.0 

42.9 
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JV7 trie nitrogen in drainage water per hectare of hare soil , 


4i 

O 

ft 

-<r- 

Soil experimented with. 

Manure applied in 
pot in March, 

Nitric nitrogen in drainage water from 
one hectare of soil. 

£ 

1SS1. 

Spring. 

Sum¬ 

mer. 

Au¬ 

tumn. 

Winter. 

Whole 

year. 

1 

w 

Grignon, plat 5; grass land, un* 

None.. 

Kg. 
19. 6*2 

Kg. 

13. 08 

Kg. 

29. 66 

lo. 00 

Kg. 4 

2 

manured since 187.5. 

Grignon, plat 17; regular!r ma- 

_do. 

30.42 

15. 84 

47. 00 

16.69 

115.95 

3 

mired. 

Grignon, plat 17. 

Farmyard. 

78. 88 

39. 84 

58. 84. 

21.30 

198.86 

4 

Grignon,plat 21, exhausted soil:" 

None. 

18. 54 

12 . 30 

29. 36 

14.50 

74. 70 

5 

tmmanured since 1875. 

Grignon,plat 37; exhausted; im- 

! Farmyard. 

20.52 

46. 92 

51.90 

23.82 

143.16 

6 1 

manured since 1875. 

Grignon, plat 37. 

j 

1 Liquid manure. 

18. G 6 

36. 54 

50. 64 

28.30 

330.14 

7 

.do.. 

j Liquid manure with¬ 

17.10 

39. 00 

52. 26 

19.38 

127.74 

■ 8 

W aril roomies *.. 

out ammonia. 
None... 

17.10 

13. 44 

1 27.66 

I 15.60 

73.80 

0 

.do. 

Farmyard.-_ 

48.4S 
20.88 

j 20.46 

1 42.10 

1 19.44 

130.48 

10 

Blaringhem.. 

None.. 

1 16.24 

1 49 .86 

i 19.62 

112 . 6 U 

11 

Marmiihat. 

..do. 

15. 84 

; 16.80 

j 17.28 

1 12.14 

62. 06 

12 

.do. 

Farmyard.. 

44. 52 

i 22.92 

, 34.20 

I 19.92 

121.56 
63.24 

13 

TPalVmsd. 

1 None . ... 

13. OS 

! 18.18 
i 15.96 

: 21.64 

1 11.04 

14 


; Farmyard.. 

36.96 

j 36.42 

j 17.10 

106.44 

Average. 

j 

29.37 

j 23.51 

j 39.20 

1 

18.17 

110.25 


[The essential features of these experiments as reported in Annales 
Agronomiques IS (1892), pp. 273-299, are given in Experiment Station 
Record, vol, IV, p. 295, so that it seems desirable to repeat here only the 
author’s general conclusions.—E d.] 

Summary and conclusions .—(1) The ratio of rainfall to drainage for 
bare soils is very near unity in winter and about the same in autumn, but 
increases in spring and especially in summer. For the whole, year 
1891-92 the drainage slightly exceeds half the rainfall. 

(2) The ratio of rainfall to drainage is different for each soil. A soil 
where drainage has proved to be useful may easily lose the water it 
receives, but we must remember that the subsoil in this ease is imperme¬ 
able. Other soils easily retain water, but if the subsoil is a permeable 
white chalk it will suffer more from dryness than from excess of moisture. 
The nature of the subsoil determines the utility of drainage more, per¬ 
haps, than does the nature of the soil itself. 

(3) In no case did farmyard manure exercise any perceptible infiu- 
* ence on the drainage. 

(4) Different soils, under the same conditions of temperature and 
moisture, lose by drainage different amounts of nitric nitrogen, in some 
eases twice as much as in others. 

(5) A soil which in the first year of experimenting had given much 
nitric nitrogen lost very little during the second year. On the other 
hand, other soils, in which nitrification had been moderate the first 
year, lost as much in the second year as in the first, or even mote. 
Therefore, the soils which contain the largest amount of easily nitrilia¬ 
ble nitrogenous matter are the most quickly exhausted. 

(6) For the year 1891-’92 the drainage waters contained on an aver¬ 
age 31.7 grams of nitric nitrogen per cubic meter, rising to 51.7 grams 
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for "a well-manured* soil, and falling to 17.6 grams for a soil rich, in 
humus. 

(7) On applying to the soil a liberal amount of farmyard manure it 
was found that the nitric nitrogen in the drainage water was invariably 
increased, but not uniformly. This shows that the nature of the uitri- 
fiable matter does not have a predominating influence on the amount 
of nitrogen washed out by the drainage water. In a year from one 
seventh to one fourth of the nitrogen of the manure was nitrified and 
washed away. 

(8) For unmanured soils the loss of nitrogen by drainage is greatest 
in autumn, a little less in spring, and smallest in winter. 

(9) The large amounts of nitrates lost in autumn, 40.6 kg. of nitro¬ 
gen per hectare (average for the three years 1889-’92), corresponding to 
250 kg. of sodium nitrate, show the necessity of autumn catch crops. 

(10) The small amount of nitrates in the drainage of spring, which has 
amounted on the average for three years on unfertilized soils to 17.03 kg. 
of nitric nitrogen, suggests the wisdom of applying nitrate of soda at 
that season. 

(11) For manured soils the drainage waters contain a large amount 
of nitrates in the spring, when the manure has recently been applied. 
It is possible that this fact is due to the easy nitrification of the ammo¬ 
nia compounds of the manure. 

(12) During the year 1891-92, of 100 parts of nitrogen in the manure 
applied, 10 x>arts were nitrified in spring, 3 in summer, 5 in autumn, 
and 2 in winter—in all, 20 per cent. 

(13) The first rains of autumn furnish drainage waters richest in ni¬ 
trates. At that time the proportion, was 79 grams of nitrogen per cubic 
meter ; for manured soils the proportion may rise to 130 grams. Tlie 
water is poorest in winter, containing only 10 grains per cubic meter in 
December and January. 

Nitrification in soils hearing crops .—We have seen in the preceding- 
chapter how nitrification goes on in fallow soils, manured or unmanured, 
and we have an idea of the amounts of nitrogen lost by a soil under the 
conditions described. 

Practically a soil is not always bare ; during a great part of the year 
it is covered by plants. It is to be assumed that cultivated soils will 
lose by drainage less nitric nitrogen than bare soils, for two reasons : 
(1) The crop will take up some of the nitrogen nitrified, and (2) much 
of the water which falls on the ground will be evaporated by the plants, 
and less will be left to wash away the nitrates. 

It is of the utmost interest to know what amounts of nitrogen are 
thus lost by cultivated soils, and also to know what fraction of the 
nitrogen of the manure goes to the plants and what fraction is lost by 
drainage. 

•Manured in the field before being experimented with in the pot. 
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In 1889, when the experiments with soils in pots 'were first begun, a 
large number of these were sown with different plants. It was soon 
found that only certain kinds of crops could be well cultivated. Small 
plants like rye grass or clover did well, but beets, corn, wheat, and oats 
were always rather sickly. It is probable that in summer the soil of 
the pot* becomes much too hot (the temperature is often 4° higher in 
the soil of the pot than in that of the neighboring field), and this may 
be injurious to the plants. Moreover, the soil dries very quickly 
because of the high temperature, and especially because there is no 
subsoil which may yield water to the soil. As a consequence, nitrifi¬ 
cation is not the same as in the field. Therefore the results recorded 
for the pot experiments do not represent what goes on in the soil of 
Grignon, but show us what nitrification might be in a climate warmer 
and drier than that of the environs of Paris. 

In 1890 and 1891 attempts were again made to grow beets, hemp, 
etc., in pots, but without great success. At length in autumn, 1891, 
twenty vegetation boxes better adapted to the growth of larger plants 
were made and experiments were commenced. 

[A description of these boxes, together with a full report on the 
results obtained in the experiments, will be found in an article in 
Ammles Affronomiques , 19 (1898), pp. 09-89, an abstract of which is 
given in Experiment Station Beeord, vol iv, p. 682. The author’s 
summary of results is given below.—E d.] 

Summary of results .—The results bring out the fact that the amounts 
of nitrogen per cubic meter of drainage water vary within narrow 
limits, except in case of sugar beets. On the other hand, the figures 
showing the total amount of nitrogen washed out in the drainage dif¬ 
fer widely. The losses per hectare vary according to the kind of crop, 
and while the water from a bare soil does not contain much more nitro¬ 
gen per cubic meter than the water from a soil bearing wheat, oats, or 
beets for seed, the total losses are much greater for the bare soils than' 
for the cultivated soils. This is a fact which we wish to emphasize.,, 
The larger losses are due to the larger amounts of water which pereo- 1 
late through the soil. When a crop is luxuriant, and especially when 
# it remains on the soil late in the season, it evaporates a large quan¬ 
tity of water, and the losses ■ by drainage are consequently small. 
When the crop is sickly and when its period of growth is short the 
losses are very large. To leave soils bare in autumn is dangerous and 
exhausting. In the next chapter the cultivation of catch crops to 
reduce the losses from these sources is considered at length. 

AUTUMN CATCH CROPS TOR RETAINING THE NITRATES WASHED OTHF. 

' BY DRAINAGE WATER. 

We have seen that large' amounts'of: nitrogen are lost in the drain¬ 
age from bare soils and that these losses are considerably diminished 
when the soil is covered by plants. Generally the soil is bare in 
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autumn, and as the soil is then rich in nitrates the rains 'which usually 
fall at that period are the cause of great losses. 

The following experiments were made before those recorded in the 
preceding chapter, but it is perhaps better, after hawing shown what 
are the losses from hare and from cultivated soils, to show how these 
losses can be prevented. • 

The plants used for catch crops must have a rapid growth, so as to 
cover the ground in a short time ; they must have a particular liking 
for nitrates, and the seed must he. cheap. The best seem to be mus¬ 
tard, rape, colza, vetches, and clover. 

The- experiments were made on crops growing in the large pots 
already described. The following table gives the drainage water and 
the loss of nitrogen for each pot, and the calculated loss per hectare: 


Pot experiments on eaten crops, Xovember 1, 1890 , to February 1,1891, 


Summer crops, 

Autumn crops. 

, _ ' . , 

Drainage 

Nitrogen lost. 

\\ aXet i.j oni 
each pot. 

liyeaclipotu 

Per hectare. 


. 

None.... 

Liters . 

8.5)70 
0. 204 
9. 808 
9.710 
7.888 
8.150 
9. 512 

Mg. 

' ' " 172 

302 
32 
222 
54 
44 
48 

Kg. 

10.34 
18.15 
1.94 
13.83 
3.28 
2. 07 
2.00 

]RYw | *1 enm _____ 

„ .do...... 

Apts; ... „ __......_.... 

Colza.... 

TTfvmp .... 

None.... 

peas. .. 

•Rape..... 

Rye grass....... 

Rye grass.. 1 


Clover - 

: 



About the same amount of water percolated through each pot. This 
must be assigned to the fact that the crops were not very luxuriant, 
the weather being rather dry, and consequently but little water was 
evaporated. Although the cultivated soils yielded the same amount 
of drainage water as the bare soils, comparatively little (about one 
fifth as much on the average) of the nitrates was lost, being retained by 
the plants. We may say that the catch crops have saved about 12 kg. of 
nitrogen per hectare; this is stored in the plants which are turned into 
the soil in February. The crops which follow thus find some nitrogen 
readily available. These experiments, however, are not very satisfac¬ 
tory. .They show very well the part played by catch, crops; but a saving 
of only 12 kg. of nitrogen (corresponding to 80 kg. of sodium nitrate)" 
is scarcely worth the cost of seed and trouble of sowing and turning in 
the crop. The unfavorable results were due to the dry weather of the 
autumn of 1890 and the severe cold of the winter of 1890-91. Very 
little water percolated through the earth, so that the bare soils lost 
but little nitrogen. The losses would certainly have been greater in a 
'r%iny season.. . v 

In the autumn of 1891 three pots were left without plants, five were 
sown to vetches, and five to mustard and clover. Vetches were chosen 
because they assimilate free nitrogen and are thus agents not only for 
retaining the nitrates but also for enriching the soil* The same may be 
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said of clover. Mustard was sown at tlie same time. This plant grows 
rapidly and easily takes up nitric nitrogen. 

The vetch crops were turned into the ground at the end of the autumn 
of 1891 panel the clover at the beginning of March, 1892. 

The following table gives the results of these experiments, the figures 
representing the amounts of nitric nitrogen washed out of one hectare 
of soil: 

Pot experiments on catch crops, autumn, 1891 , to summer, 1893. 




Nitrogen washed out of one 
hectare of soil during— 


Crop. 

Flat, j 

. 

Autumn. 

; 1891. 

I 

Winter. ! 
1891-92. | 

! Spring 
and sum- j 
mer, 1892.; 

Remarks. 

None.. 

1 1 ! 

1 Kg „ 
3o. t> 

Kg. 

21. 5 

1 Kg. 

1 62.0 1 


Do.... 

*> ! 

52.0 

SI. 0 

55.1 


i)o.! 

a 

23.0 i 

14.5 

58.0 


Vetches.1 

4 ! 

: o 

3.0 

121. 5 

| The vetches were turned under at the end 

Do.! 

r } 

0 

4. 0 

88.0 

j of the autumn. 

Bo.j 

6 

0 

0.0 

86.5 


Do. 

' 7 

i . 0 

4.5 

84.0 


Do.j 

8 

0 

2:0 

80.5 


Mustard and clover..! 

0 

0 

7.5 

70. 5 

The mustard died during the autumn but 

Do. 

10 

0 ! 

7.0 

83.0 

the clover remained and was turned. 

Do. ; 

11 

2.0 

8.1 

116.0 

under in March, 1892. 

Do. 

32 

7.0 

8.0 

; 84.5 


Do.| 


3.0 

! . 71 




First of all we notice that in autumn no nitrates were lost from seven 
pots put of the ten bearing plants, because there was no drainage water. 
The vetch crops proved to be really protection crops. The vetches 
were very luxuriant and evaporated all the water they received; conse¬ 
quently no losses occurred. On the soil bearing mustard and clover a 
little water went to the drains, but the losses were very small. 

At the end of autumn the vetch crop was turned under an d incorporated 
with the soil. Although in winter there were no plants for evaporat¬ 
ing* water, the losses were still smaller than for the bare soils; this was 
because the soils which had received green manures were not saturated 
with water as were the bare soils. 

The clover remained on the ground during the winter, and was turned 
under in March. 

Looking now at the figures representing the loss in the spring and 
summer of 1892, we see that the soils which received green manure lost 
very large quantities of nitric nitrogen; the nitrogen retained in the 
autumn reappeared in the spring. The plants decayed and the nitrogen 
was set free once more. This is particularly interesting,because in the 
ordinary conditions at that time of the year the soil is covered by new 
plants which can thus easily find the nitric nitrogen they need during 
the first period of their life. ® 

We thus see how profitable green manuring is. 27ot only the nitrates 
are not lost in autumn and? winter, but are easily available in the spring 
for the new crops which cover the ground. Instead of providing the 
6930—No. 1-2. 
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crops of 1892 with 50 or 60 kg*, of nitric nitrogen per hectare, as clo the 
soils without green manures, those that have been in vetches now sup¬ 
ply 80 to 120 kg. of nitric nitrogen and those in clover 70#to 115. Green 
manuring may be particularly recommended in countries where practi¬ 
cal difficulties prevent the use of farmyard or other manures. 

« 

HUMIC MATTER AS A NECESSARY FOOD FOR CERTAIN PLANTS. 

Iii the preceding pages we have., seen how the nitrogen gradually dis¬ 
appears from the soil; that though the amount of nitrates formed* de¬ 
creases every year, still crops can find the nitric nitrogen necessary for 
their growth. But it is not the nitrogen alone which disappears; the 
nitrogenous matter of the soil, the humus, is slowly burnt and the pro¬ 
portion of organic carbon decreases ■ also. Barnyard manure always 
gives very good results at Grignon. When we consider that this manure 
is very rich in humic matter, we are inclined to assume that the ster¬ 
ility of an iinmanured soil may perhaps be due to its poverty in humus. 
The following table gives the amounts of nitrogen and of organic car ¬ 
bon per kg. in the soil from different plats in 1878 and 1888, also the 
ratio of the nitrogen to the carbon. 


Plats experimented on. 

Nitrogen per kilo of soil. 

Carbon per kg. of soil. 

Ratio of carbon 
to nitrogen. 

1878. ! 

1888. 

Differ¬ 

ence. 

1878. • 

3888. 

Differ- 
, cnee. 

1878. 

1888. 

37. Constantly ummrmrori......... 

Grams. 
1. 67 

Grams. 

1.48 

Grams. 

0.19 

; Grams. 
15.10 

Grams . 
7.30 

Grams . 
7.80 

9.0 

4.0 

21, Constantly unmamiml.. 

1.74 

1.50 

0.24 

36.30 

7.30 

9.00 

■9.3 

4.8 

49. Regularly manured.. 

2.00 

1.90 

1 0.10 

15.20 

: 16.10 

+ 0.90 

7. 6 

8.4 

32. Regular!v manured.. 

2.00 

■ ■ 

1.86 

0.14 

16.60 

18.00 

— 0. 60 

8. 3 1 

8.5 


The different plats have lost but little nitrogen from 1878 to 1888. 
While the proportion of carbon is nearly the same in 1888 as in 1878 for 
the regularly manured plats, the unmanured ones have lost about half 
their carbon. We can now say with certainty that one effect of barnyard 
manure is to maintain a certain amount of organic carbon in the soil. 

, Looking at the last two columns we see that the ratio of carbon, to nitro¬ 
gen was in 188S about half what it was in 1878 for the unmanured plats f 
it did'not change for the manured plats. Thus the organic matter of 
the soil underwent considerable change in ten years. 

The ratio of carbon to nitrogen is different for different soils. War- 
ington found it to be 12 for a regularly manured soil at Bothams ted, 
and 9,4 for a soil receiving ammonia salts. The light soil of Grignon 
seems to lose its carbon more rapidly than the rather heavy soil of 
Bothamsted, but the general results are the. same. 

The constantly unmanured plats had become unable to bear good 
crops of beets or clover, as we have seen. For certain plants the lack 
of fertility can be counterbalanced by the use of farmyard manure* but 
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the same can. not be done for the Leguminosm. The clover crop is not. 
improved when potassium chloride or superphosphates are applied. 
We are hence led to believe that the partial sterility of this soil is due 
to the absence or deficiency of humus. We observe, however, tlmt for 
oats the soil did not seem to be exhausted; the average crop of oats 
(grain)* on a regularly manured plat weighed 3,600 kg., while a con¬ 
stantly uinnanuxed plat bore 2,800 kg. 

We can put forward several explanations of the part played by the 
humic matter of the soil: 

(1) As a nitrogenous matter it gives rise to nitrates, which ere an 
essential food for plants; if the amount of this matter decreases, less 
nitrates are formed and consequently the plants do not find enough 
food. We have seen that this is not the case, that generally the 
amount of nitrates formed in the unmanured soil is quite sufficient. 

(2) Humus quite resembles a sponge in easily retaining water; it is, 
therefore, natural to assume that the loss of humus involves a drying 
up of the soil, thus diminishing the crop. 

Determinations of the percentages of water in the soils in the field, 
and a consideration of the quantities of drainage water from noma! and 
from exhausted soils showed no difference between the two kinds of soil 
as to their retentive power for water. 

(3) By oxidation lrumus gives rise to carbon dioxide. An aqueous 
solution of this can dissolve certain substances which are important as 
plant food, such as phosphates, calcium, and magnesium compounds, 
wlpeh are insoluble in pure water. If the soil is lacking in luimus 
the plants will therefore find less soluble mineral food. 

Gases were extracted from the soil of different plats several times, 
but the proportion of carbonic acid gas was always found to be nearly 
the same—a little over 1 gram for 100 liters of air. There seems to 
be no relation between the proportion of humus in a soil and the amount 
of carbonic acid it contains. 

(4) Several Trench physiologists claim that the humic matter of 
the soil is not a food for plants, but others, and particularly German 
physiologists, think otherwise. We believe that certain plants, like 
the Graminew , do not need this substance at all, and that others, like 
the legumes, can not live without it. While some substances may not 
be food for plants in general, they may be food for certain kinds of 
plants. 

In 1889 the following experiment was instituted to se.e if the lack of 
humus was really the cause of the observed sterility of the utimanured 
soils. Sugar beets which had yielded very poor crops on the imrna- 
nured plats were experimented on. * 

One of the large pots already described was filled with earth from 
plat 49, rich in organic matter. Another pot received soil from plat 
53, exhausted by contimous culture without manure. It received 6 
grams %mh of stdiuia nitrate, muriate of potash, and superphosphate, 
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corresponding to 300 kg, of each fertilizer per hectare—a consider' 
able quantity. 

The seeds -were sown rather late (June 25). On July 17 several small 
plants were rooted up so as to leave only one beet in each pot. 

Four small beets on the poor soil weighed 2.51 grams (0.03 grain 
each). Three beets from the normal soil weighed together 6.78^grams 
(2,20 grams each). Thus even at the beginning the regularly manured, 
soil showed its superiority. The two remaining beets were harvested 
October 25. They were weighed and the amount of sugar was deter¬ 
mined for each root. 

Weight and sugar content of sugar beefs grown on soils rich and poor in humus . 


Weight of the “whole plant. 

Weight of the root.. 

Sugar in 100 grams of juice 
Sugar in the whole root- 


These figures do not need to be discussed. The beet plantin the poor 
soil certainly received all the mineral food it con Id need, and yet its weight 
is not one fourth of that of the plant growing in the normal soil. 
Something was wanting, and we must inevitably conclude that the sub¬ 
stance lacking in B and present in A was humus. 

In 1891 another experiment was instituted at Grignon to show how 
humus acts as a food for certain plants and is quite useless for others. 
If humic matter is a necessary food for a plant the yield ought to be 
increased by its presence in the soil. This is the general mode of testing 
whether a subs tanee i s useful or needful to pi ant s. Tli ere i s, ho we ver, a 11 
indirect method of acquiring the knowledge we seek. We know that her¬ 
baceous plants evaporate very large quantities of water. From the re¬ 
searches of Lawes and Gilbert, Haberlandt, and Hellriegel it appears that 
for one part of dry matter elaborated from 250 to 300 parts of water arc 
‘evaporated by the plant. Lawes and Gilbert and Hellriegel have also 
shown that the proportion of water evaporated increases very rapidly if 
the plant is growing in a medium poor in plant food. To illustrate, wc give 
the initial and final figures of an experiment by Hellriegel. Barley was 
grown in pots containing 4 kg. of sand, to which was added calcium 
nitrate in different proportions. The dry matter of a crop of barley in a 
pot receiving 1,5 grams of nitrate weighed 25.504 grams* It had evapo¬ 
rated 7,451 grams of water. The weight of water evaporated per gram 
of dry matter elaborated was^4^=:2h2 grams. On a pot • without 
nitrate the crop weighed 1.1 grams. It had .evaporated 95 > grams of. 
water, or 867 grams for X gram of dry.matter elaborated. ■ - 

Knowing the amount of water evaporated by a. plant we*can tell 
whether the manures applied accord with thenature of the plant. This 


, Y A. 
Normal 
soil rich in 
humus. 


I 


B. 

Exhausted 
soil with 
mineral 
fertilizers. 


1 Union. ! drams. 

.! 7i}0. do ! 100.00 

410.00 I 0*2.00 

J 15.04 ! 11.11 

.| 01.00 | 10.12 

! i 
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mode of investigation was employed to show that grasses do not feed 
in the same way as legumes. 

The Graminm experimented with was Italian rye grass {Lolluni 
italic it m). The Legmninma chosen was ordinary red clover. Each 
series of experiments comprised five pots containing : 

(1) A soil constantly manured from 1875 to 1889, but umnanured 
since 1889. In the pot it received no manure. 

(2) A soil unmanured, since 1875, and having therefore' lost much 
humus. It received no manure. 

(3) The same as 2, but with chemical manure—sodium nitrate, 
ammonium sulphate, superphosphate of lime, and potassium chloride— 
sufficient for a good crop. 

(4) The same exhausted soil, to which was added some of the dark- 
brown liquid which drains from manure heaps. The composition of 
the liquid manure (including the percentage of nitrogen, phosphoric 
acid, and potash) was known. In 1891, in order that pot 4 might have 
the same amount of these substances as pots 3 and 5, chemical manures 
were added to supply the deficienees. 

(5) The same exhausted soil, with liquid manure in 1890 and 1891, 
and also chemical manure in 1891. 

We see. then, that 3, 4, and 5 of each series received the same 
amount of plant food—nitrogen, phosphoric acid, and potash—but 4 
and 5 had humic matter in addition. 

These soils were in large pots similar to those already described. 

We assume that the water evaporated.by each crop is represented 
by the diff erence between the rainfall and the drainage water. This is 
a sufficiently close approximation, for, as the surface of the pot is com¬ 
pletely sheltered by the crop, the soil loses by evaporation so little 
water that it can be neglected. 

The following table gives the results of the experiments on rye grass. 


Pot experiments on the evaporation by rye grass when differently manured. 


1 

.3 

u 

H ■: 

cj 

a 

'' ■ 0 

Soils experimented on. 

Manure applied. 

■ 

' 

Kaiie 
fall 
from 
April 7 
to 

Sept. 4, 

. 

Drain¬ 

age 

water 

from 

each 

pot. 

Water 
evapor¬ 
ated 
by the 
crop. 

Weight 
of the 
dry 
crop. 

. 

Water 
evapor¬ 
ated 
by,each 
crop ' 
for one 
gram of 
■■ dry 
'matter. 



' ""* ■ . .. 

1 Grain#. 

Grams. 

■ Grants. 

. 

Grants. 

Grams. 

31 

; Soil regularly manured. 

. None.'.. 

37,770 1 

0,400 

■ 28. 370 ! 

45 

* ■ 63(1 

32' 

!'Exhausted soil .... 

.do......1 

37.770 

11,140 

26.630 

39 

} 682 

33 

'.dp... 

1 Chemical manures ......... 

37, 770 

10,650 

S 27,110 ! 

| 102 

1:■ 233 

34 

.do . ..•---- 

! Liquid manure in 1890, ' 
chemical manure in 1891. 

; 37, 770 

9,900 

i 27,870 ; 

64 

! 

435 

35 

.do 

Liquid manure in 1800 and 
! 1891, chemical manures in 

i 1801. 

f 

| 37,770 

i. ■ 

8,580 

| 

29,190 

65 

■ ! 

| 149 


The rye grass thrived well and was cut twice. The yield per hectare 
varied between 2,340 and 0,120 kg. These are average crops. We 
^ notice that all the pots evaporated about the same amount of water. 
















22 


EXPERIMENT STATION RECORD. 


This is singular, for great differences are found between the weights of 
the different crops. 

The chemical manures had a very marked effect, for when they were 
applied, the crop weighed 102 grams, while it weighed only 39 grains 
when no fertilizer was present. The liquid manure seems to have been 
useless. * 

Column 4 gives the rainfall for each pot 37,770 grams for five, 
months. 

Column 5 shows the drainage for each pot. In experiment 32, where 
the crop weighs the least the drainage is greatest. This is quite natu¬ 
ral, for the sickly plants of this pot were not developed enough to evap¬ 
orate much water. But it is noteworthy that the good crop of 33 evap¬ 
orated less than the poor crops of 31, 34, and 35, where the drainage 
was less than for 33. 

Column 8 shows the amount of water evaporated per gram of dry mat¬ 
ter, The figures differ greatly, hut the results agree closely with those 
of Hellriegel. The strongest plant—that which found the food it pre¬ 
ferred—evaporated the least water. The plants on 33, with chemical 
manures, evaporated only 233 grams of water per gram of dry matter, 
while the plants of 34 and 35, with liquid from the manure heap, evapor¬ 
ated respectively 435 and 449 grams. The crop of 32, exhausted soil, 
required 682 grams of water per gram of dry matter. 

The crop of the good soil, Ho. 31, evaporated 630 grams. It is not 
entirely accurate to say that this soil has been regularly manured, for 
no manure has been applied since 1889, when it was taken from the 
field, and it begins to be exhausted. 

A series of experiments with clover were conducted in exactly the 
same way as those on rye grass. The soils were the same and received 
the same manures. 

Tire clover was cut twice, and furnished average yields—between 
3,900 and 5,940 kg, of hay per hectare. 

The results of these experiments are recorded in the following table: 


jPot experiments on the evaporation by clover when differently manured. 


v! 

t. a 
® 1 

. 5§ 

Solis experimented’ on. 

Manure applied. 

!' 

Lain ! 
I fall 
from 
Apr.?, to | 
Sept. 4. 

Drain¬ 

age 

water 

from 

each 

pot. 

Water 

1 evapo¬ 
rated 
by the 
crop. 

Weight 
of the 
dry 
crop. 

Water. 
evapo- 
! rated 
by each 
crop for 

1 gram ■ 

! of dry 
matter. 




Grams! 

Grams . 

Grams, 

Grams. 

Grams. 

36 

Soil regularly manured. 

None.... 

37,770 

9,008 

28,702 

89 

322 

37 

Exhausted soil......... 


37, 770 
37, 770' j 

8,140 
9,050 
12,410 

29,630 
28,720 
25,360 

65 

454 

398 

255 

138 

..do... 

Chemical niamirea___'. 

72 

99 

39 

!■ : " , ■ 

Liquid manure in 1890; 
chemical manures in 1891. 

37,770 

40 


Liquid manure in 1890 and 
1891; chemical manures 

I in 1S9L 

L-,...-......r-----: 

37,770 

11,920 

25,850 

95 

272 
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While the soils with humic matter bear by far the best plants, the 
crops with chemical manures are not much better than those on the 
soil unmanured since 1875. 

■ In column 5 we find that tlie drainage was greatest for soils 39 and 40, 
and least for soil 37, which bore the worst crop. Consequently the 
crop on this soil evaporated the most water. 

In column 8 we have the amounts of water evaporated per gram of 
dry matter. In the exhausted soil 37, the plants wasted much water—* 
454 grains. When the clover found the food it preferred (humic matter), 
as in 39 and 40, it evaporated 255 or 277 grams, instead of 398 grams, 
as in case of 38, where no humus had been added. 

Summary , conclusions , and practical applications .—From the two ex¬ 
periments we conclude that Graminecc do not need humic matter, 

. and that sodium nitrate is the best nitrogenous manure for these 
plants. On the other hand legiynes—clovers at least—require humic 
matter, and it is probably to the disappearance of humus in a con¬ 
stantly unmanured soil that we must assign the failures observed 
when we attempt to grow clover continuously on the same soil. 

At first sight it would appear that plants should evaporate at a rate 
proportionate to the surface of their leaves. Let us see if this is so. 
In HellriegeFs experiments the plants receiving 1.48 grams of calcium 
nitrate weighed 25 grams, while those without any nitrate weighed 1.1 
gram. The ratio of the two crops is -f^-=22.9. The ratio between 
the corresponding amounts of water evaporated is = 9.2. These 
ratios are far from being equal. 

From the Grignon experiments we have seen that the good crop of rye 
grass on 33 evaporated less than the smaller crops on 31, 34 and 35. 
The clover on 39 and 40 evaporated less than the other crops which 
were not so good. Evaporation does not, therefore, depend entirely 
on the surface area of the leaves; _ it depends also on the amount of 
■water which the roots furnish to the plant and to the leaves. 

It is easy to see that plants develop more roots when their food is 
scarce. They adapt themselves to the wants of the plant. When a 
plant is growing in a soil poor in plant food it seeks its nourishment 
everywhere, and sends roots in every direction to find the food it needs. 
# But if the medium in which the plant is growing is very rich the roots 
find in a very small space all that is wanted by the plant, and there¬ 
fore have no reason for extending. 

The following experiments show this plainly: Small pots containing 
gravel were sown with cress; one received no manure, the other re¬ 
ceived complete chemical manure. When the plants were well devel¬ 
oped the stems and leaves were carefully collected, dried, and weighed; 
the same was done for the roots after being washed. The same experi¬ 
ment was repeated on rye grass. The following results were obtained: 
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Relation between roots and stems and leaves of plants grown in manured and unmanured 

soils. 



| With 
manure. 

(trams. 

\ 2,83 * 

0. 37 

! Without 
manure. 

CliESS. ‘ j 

Stems an,(1 leaves... 

: 

Grams. 

' 0.83 

0.18 


Total weight.. 

Weight of the toots, that of the stems being 100.. 

RYE GRASS. 

Steins and leaves. 

3.20 i 
12.80 

1.01 

21.60 

: 

2.79 
| 0.85 

1. 22 
o. m 


Total weight. 

Weight of the roots, that of the steins being' 100... 

3. (54 
; 30.40 

2. 18 
78,00 


The same differences can be observed by growing cress in distilled 
water and in ordinary water. The results confirm what we have said 
above. In this way we can explain why a sickly plant evaporates propor¬ 
tionally more water than a healthy plant. It is probably because hav¬ 
ing small stems but many roots it is plentifully furnished with water, 
and wastes more than a plant with strong’ stems but short roots. 

The preceding experiments show that herbaceous plants, like cereals, 
evaporate from 250 to 300 kg. of water per kg. of dry matter elabo¬ 
rated, when the plants find in the soil all the food they need. The amount 
of water evaporated is twice as large when the soil is poor. For this 
reason manures are necessary for dry soils. 

In the north of Europe and in Algeria many fanners never apply 
any manure. Generally the crops are below the average. Great advan¬ 
tage would probably result from moderate applications of inexpensive 
mineral fertilizers. The crops would evaporate less of the water which 
is so scarce in those climates. 

At Grignon also crops often suffer from drought. This is due largely 
to the great permeability of the subsoil which is of white chalk. The 
yields of wheat were poor in the seasons of 1889 and 1890, which were 
hot and dry, but on the whole good for the average soils of France- 
better than in the season 1888, which was rainy. In this year the 
average yield in France was rather low, while at Grignon the yield of 
grain per hectare reached 60 hectoliters—a considerable amount. At 
Grignon, however, good results are obtained only when the soil regu¬ 
larly receives fertilizers, especially farmyard manures. 

THE PHOSPHORIC ACID OF THE SOIL. 

„ We have seen that a soil cultivated without manure soon becomes 
incapable of bearing good crops of clover, wheat, and corn, but can 
still hear a fair crop of oats. We have shown that this decrease in 
the fertility of the soil may be partly assigned to the loss of humus, 
involving a loss of nitrogen. But the soil may also have lost some 
mineral substance which may be a necessary food for the plants. 
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During the first years of the experiments at Grigitom superphos¬ 
phates were tried several times, but they never gave good results. 
Analysis showed that the .soil contained 1.7 grams of phosphoric acid 
per kilo in 1880, and it was concluded that this amount was more than 
sufficient for the needs of the plants. Assuming that the soil of otic 
hectare* to the depth of 3.5 centimeters weighs 4,000 tons, we have a 
total amount of 6,800 kg. of phosphoric acid per hectare. As an aver, 
age crop removes about 40 kg. of phosphoric acid per hectare, and 
as the drainage waters washout only insignificant amounts of this sub¬ 
stance, it was thought that a long period might, elapse before the soil 
would need an application of superphosphates; nevertheless in 1880 super-' 
phosphates were applied on one half of a plat in clover, unmamired 
since 1857. No improvement was found. 

The following year, 1890, this same plat bore wheat, and here we 
found remarkable results. While the weight of the grain was 800 
kg. per hectare for the constantly umnaiuired plat, it reached 2,200 
kg. on the soil receiving superphosphates, and 2,400 kg. when potas¬ 
sium chloride was applied with the superphosphates. 

More than 1 grain of phosphoric acid per kg. being found in the 
soil, we must inevitably conclude that it was in a state imassimilable 
by plants, or at any rate by wheat. We conclude also that the ordi¬ 
nary mode of determination of the total phosphoric acid of the soil 
(digestion with nitric acid) gives no data as to the possible necessity 
of applying superphosphates on the land. 

When plants assimilate phosphoric acid, this substance is dissolved 
either by the water of the soil in the presence of certain substances— 
carbonic acid, etc.—or by liquids excreted by the roots of the plants 
themselves. In any ease these solvents are far from having the prop¬ 
erties of the nitric acid with which the soil is digested in analysis. In 
1879 acetic acid was tried at Grignon, as a solvent which resembles the 
solvents of the soil or of the plants. As a general rule acetic acid 
dissolves the phosphates of protoxides (lime and magnesia) but is 
without any action on the phosphates of sesquioxides (iron and 
alumina). In that year it was found that the Grignon soil contained 
jrnore than 0.3 grams of phosphoric acid, soluble in acetic acid. In 1890 
the exhausted soil was found to contain only traces of phosphoric acid 
soluble in weak acids. Calculating the loss to kg. per hectare, ,we 
find the soil must have lost 1,200 kg. of assimilable phosphoric acid 
during a period of ten years. What became of it ! 

( 1 ) It may have been removed by the crops. This hypothesis is 
untenable, for an average crop removes at most 40 kg. of P 3 O 5 per. 
hectare; for ten years the loss by removal would be less than 400 kgq 
only a third of that which has really disappeared.-' 

(2) The phosphoric acid, formerly assimilable and soluble in weak 
acids, may have become unassimilableand insoluble. This is quite possi¬ 
ble. It has repeatedly been observed that phosphate of lime, mixed with 
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some earth, and in the presence of carbonic add, is acted upon by the 
iron and alumina compounds of the soil, and converted into insoluble 
phosphate (Thenard). 

(3) Some of the phosphoric acid may have been washed away by the 
drainage waters. Generally the drainage waters are exceedingly poor 
in phosphoric acid, and it is not probable that this is the predominating 
cause. 

We assume, therefore, that in the soil of the constantly unmanured 
plats the phosphoric acid has now become totally insoluble in weak 
acids, and unassimilable. How • is it that for the regularly manured 
plats no change has taken place in the phosphoric acid! It seems that 
the addition of barnyard manure lias prevented the soluble phosphates 
from reverting. How this comes about we can not explain fully; further 
investigations are necessary to throw light on the subject. 

In 1891 superphosphates were tried on a plat bearing oats, and con¬ 
stantly unmanured since 1875. The yields of grain per hectare in this 
case with that on a part of the same plat without superphosphate, and 
with that on the constantly manured plats were as follows: 


Constantly manured plats 


Constantly tmmamired plat 


5 Superphosphates in 1891 
(Without superphosphate 


Kg. 
3, 600 
3, 000 
2, SCO 


Thus oats seem to thrive nearly as well in what we have called an 
exhausted soil as in a constantly manured soil. The preceding years 
but little difference was evidenced between the yields on manured and 
immaxmred plats. We may say that oats easily find the food they 
need; for this plant the phosphoric acid is still assimilable, while it 
has become unassimilable for wheat, clover, and beets. 

The importance of this subject is obvious. We can not say that 
a particular element of the soil is assimilable by plants in general, 
but we must consider each plant in particular. It is difficult to explain 
these differences. We do not think that oats' have more roots than 
wheat and thus have more action on the substances in the soil. We 
rather think that the roots of oats produce a larger amount of acids, or 
perhaps more powerful acids, than the roots of wheat; in this way the 
former plant would obtain the food it needed where others would sicken* 
Conclusions .—(1) Grignon soil in good condition, receiving barnyard 
manure every year or so, does not yield better crops when manured 
with superphosphates; these are useless at Grignon. 

(2) This soil contains a fair proportion of phosphoric acid soluble in 
acetic acid, therefore supposed to be in a state easily assimilable by 
plants. 

*■ (3) When the soil is constantly unmanured the phosphoric acid reverts 
and becomes entirely insoluble in weak adds, the total amount of this 
substance having very slightly diminished. 

(4) At the same time the soil bears extremely small crops of certain 
plants—wheat, clover, and beets. This sterility is in a great measure 
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due to the absence of assimilable phosphoric acid, for by applying 
superphosphates the yields are considerably improved. 

(5) This same soil, however, which is incapable of hearing a good 
crop of wheat, can still bear average crops of oats. For this plant the 
phosphoric acid is still assimilable. Different plants have different 
needs. r 

We hope soon to give the results of further investigations on the 
reversion of the phosphoric acids of the soil. 



CHEMISTRY. 


E. W. Aij.en t , Editor. 

A study of the losses of nitrogen in the air-drying of ferment¬ 
able substances, YV. Fkear and (5. L. IIoi/rEit {Pennsylvania JSta, 
Report for 1891 , pp. 128-138). —The authors review quite fully the 
literature of this subject, showing that considerable losses have been 
observed in air-drying certain materials previous to sampling for 
analysis, notably in the cases of silage and barnyard manure. They 
planned and carried out a series of experiments to study these losses 
more thoroughly, and especially to study the Ivbnig method of deter¬ 
mining the nitrogen in the original material without previous air dry¬ 
ing. This method consists in digesting 100 to 200 grams of finely 
chopped, fresh substance in a porcelain dish with 100 to 150 c. c. of sul¬ 
phuric acid such, as is used in the Kjeldalil digestions, until a pasty, 
homogeneous mass is obtained. This is cooled, and 30 to 00 grains 
taken for analysis by the Kjeldalil method. 

The materials used by the authors were corn silage, the fresh dung 
of sheep^and the fresh dung of steers fed exclusively on hay. The. 
nitrogen was determined in each case, (1) by the Kb nig method in the 
fresh material, (2) by the Ivbnig method after keeping the material in 
a. closed jar for some days with a few drops of carbon disulphide; (3) by 
the Kjeldalil method after air-drying the material at 00° to 70° (1; ami 
(4) by the Kjeldalil method after air drying the material previously 
sprinkled with dilute hydrochloric acid, a number of parallel tests being 
■ made in each instance. 

The results of these studies are tabulated. They indicate no loss of 
nitrogen in air drying corn silage and steer dung, but a loss of about 
^12 percent of the nitrogen in sheep dung, which was only slightly 
diminished by sprinkling the material with hydrochloric acid, before 
drying. 

The failure of the hydrochloric arid to prevent fche escape of the major portion of 
that nitrogen which was volatilized may he due to incomplete moistening with the 
28 
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«*icul or to the non-basic character of the volatile material in which it escaped. An 
effort wmade to collect the volatile matter for examination and direct quantitative 
determination, but owing to failure of the apparatus this was prevented. It is evi¬ 
dent, however, that there is serious danger of loss in the air-drying of e veil fresh dung 
containing one-half per cent of nitrogen in the fresh material, and that preliminary 
moistening with hydrochloric acid affords no certain prevention of such loss. 

The average loss observed in this ease is sufficient to elevate a coefficient of digest¬ 
ibility of 44 to an apparent coefficient of 50, a difference altogether too important to 
be disregarded. 

In general, therefore, while- the results, like those'of earlier investigators in the 
same line, show different materials to behave very differently as regards the loss of 
nitrogen in air-drying, they do show the importance of a very thorough study of 
various fresh substances upon this point. 

The Konig method was found less convenient and more, tedious than 
air-drying the material, and the parallel results where it was used did 
not agree as closely as where the sample was air-dried. The method is 
believed to be applicable in some cases, and it is suggested that col¬ 
lective or composite samples may be made in this way for analysis. 
“The results in the eases where the fresh material was inclosed in jars 
to which a few drops of carbon-bisulphide had been added show no 
evidence of loss of nitrogen.” 

METEOROLOGY. 

W. H. Beal, Editor. 

Rainfall at Iowa Station, E. ST. Eaton and JRL S. King (Iowa 
JSta . Bui Wo. 20, Feb, , 1893, p, 732),— The total precipitation (rain 
and melted snow) for the year ending February 28, 1803, was 33.93 
inches* 

Meteorological observations at the Maine Station, M. €. Fer- 

nald (Maine Sta. Report for 1802 , pp> 147-170). —Observations with 
hygrometers, soil thermometers, a nd terrestrial and solar radiation ther¬ 
mometers, and on the amount of sunshine, velocity of the wind., and 
rainfall are summarized for each month from April to October, 1889 to 
1892, inclusive, together with a detailed daily record of the observa¬ 
tions for October, 1892. 

'Observations with hygrometers .—“It appears from observations cover¬ 
ing the period of growth of'four years that the excess of moisture in 
forest above that of open held in the morning amounts to but Cl per 
cent, while in the middle of the day it rises to 14 per cent, and at night-, 
fell drops down to 10 per cent, and that the mean, excess for ■•the day 
is 10 per cent. In a very dense forest the percentage of excess would 
undoubtedly' rise much higher. The' presence of patches of forest in, 
any region exerts a marked influence on the hygroscopic conditions oi* 
the atmosphere, and this condition, in turn, is an important factor in 
the growth of vegetation.” ' . ' 88 ; ; '' 

The average excess of solar intensity above that given by the .max¬ 
imum thermometer for -the growing periods of 1889, 1890, 1891, and 
1892 was 57.12° F. .During the seasons (April-October) of 1890, 1891, 
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and 1893 the average number of hours of bright sunshine per dpy was 
6.4, or 46 per cent of the,possible amount. The average velocity of the 
wind in 1896-was 8.9 miles per hour; in 1891/8.95 miles; and in 1893, 
9.5 miles. The total rainfall in 1889 was 18.85 inches; in 1890,83.52 
inches; in 1891, 23.07 inches; and in 1893, 31.63 inches. The rainfall 
in May, 1893, amounting to 10.13 inches, was larger than in, any other 
month in twenty-four years. 

Meteorological summary for Massachusetts State Station 
{Massachusetts State Sta. Bid. No. 47,-May, 1893, p. 1 ).—A summary for 
the months of January, February, March, and April, 1893, with sum¬ 
maries for the corresponding months in 1893 for comparison. 

Weather summary for Mew Hampshire, November, 1891- 
October, 1892 (New Hampshire Sta. Report for 1890 and 1891, pp. 264- 
AST).—Weather observations for each month, by the New England 
Weather Service at sixteen stations in the State, are tabulated and dis¬ 
cussed. 

The following table gives a summary of the observations at thirteen 
of these stations: 

Summary of meteorological observations for the year . 


Stations. 

Temperature. 

| Precipitation. 

Rainy days. 

Mean. 

Highest. 

Lowest. 

! Absolute 
; range. 

Total 
rain and 
snow. 

| U 11 - 

melted 
snow. 

! Total. 

Monthly 

average. 


Deg. F. 

Deg.F. 

Deg. F. 

Deg. F. 

Inches. 

Inches. 



Berlin Mills...! 

41.4 

94 

—24 

118 

41. 84 

73 

136 

11 

Concord--....-! 

46.7 

93 

— 8 

101 

38. 29 

46 

108 

9 

Hanover.. 

44.5 

89 

-11 

100 

37.12 

28 

111 

t 9 

Littleton ..-. 


89 

—w 

105 

42. 99 

59 

319 

10 

Manrhester (a) ____ 

49.2 | 

98 

16 

1U 

35. 6S 

43 

118 

! 10 

Manchester (b).. 

47.5 

95 ! 

— 2 

97 

34.28 

55 

1,25 

I 10 

Nashua... 

49.7 

96 

— 7 

103 

35. 87 

54 

! 301 

1 8 

Nmvton.... .. 

47.0 

94 

— 2 

96 


1 38 

l 89 

ij 

North Conway_........ 

44.0 

98 

—13 

111 

40. 82 

53 

83 

7 

Plymouth ..%. 

43.7 i 

98 

—12 

no 

; 40.16 

45 

.138 

10 

Sfrfitf'im! ...___„_ 1 

45. 0 

98 

—20 

118 

41. 34 

54 

109 

9 

'‘Walpoffl -. -___ __ 1 

44.7 

94 

—22 

116 

37.19 

48 

102 

8 

West Milan.. ! 

' ! 

41.1 

94 

—28 

122 ; 

1 45.13 

60 

132 

11 

■Average.. 

; 

45.3 

94 

—13 

108 

, 

J 39/72” 

60 

111 

9 


The code of signals for flashing weather forecasts from Mount Wash¬ 
ington with the electric search light is explained. 

Meteorology, W. Frear (Pennsylvania Sta. Report for 1891 , pp. 
189-193 , 202-208 , 217-246 }.—The work in 1891 was along the same lines 
as that reported in the Animal Report of the station for 1890 (E, S. R., 
voh m, p. 720)*and included general observations on atmospheric phe¬ 
nomena, sunshine records, and soil temperatures. Monthly summaries 
of meteorological observations and weekly crop reports are given in the 
Body of the report, and the detailed record of daily observations in an 
appendix. The summary of observations for the year is as follows; 
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Summary of meteorological observations. 


Barometer (inches): 

Mean-.._.... 

Highest. 

Lowest.'. 


Year 1391. 


Winter (Get.. 1890,' Growing’ season 
to Mai'., 1S9L). | (A pr. to Sept.. 1891). 


88. 038 

80. 765 (Nov. 19) 
29.159 (Nov. 23) 


Tempei'-ature (degrees F.): 

Mean. 5 

Highest.| 

- Lowest... 


48.17 

92 (Ang. 11) 

0. 0 (Mar. 2) 


34.96 

6.0 (Mar! 2) 


62.03 

92 (Ang.ll) 
20 (Apr. 5) 


Aimtial range.-.j 

Mean daily range_I.; 

Greatest daily range.I 

Least daily range.j 

i 


92 

IS. .35 

40 (Nov. 17) 
2 (Feb. 8, 
and Mar. 8) 


20.7 

35 (June 28) 


Mean daily relative hum idity (per 

cent).. .1. 

Lain fall (inches): 

Total. 

Greatest monthly.. 

Greatest daily. 

Number of days’ on which 0.01 inch 

or more of rain fell .... 

Mean percentage of cloudiness. 

Number of days on which cloudiness 

averaged 80’per cent, or more. 

Average hours of sunshine per day .. 
Wind (miles): 

Total movement... 

Maximum velocity. 

Greatest daily movement. 

Last frost in soring. 

First frost in fall. 


70.17 

45. 82 
5. 05 
1.52 

140 
53. 74 

131 


31, 574 
, 034 
,415 


(July) 

(Oct. 


£3.36 


102 


(Apr. 22) 
(Dec.) 


71.6 
20. 91 

1. 39 (July 30) 
69 

49.98 
48 

6 h., 41 m. 


May 4. 
Sept. 30. 


Principal periods of crop development. 


Wheat: 

Sown September 5, 1890. 
Ripening June 22, 1891. 
Cut July 8-9. 

Corn: 

Planted May 9. 

Tasseling July 22-27. 

In milk August 29. 

Cut September 22. 
Husked Ooetber 21. 


Oats: 

Sown April 18. 
Heading June 22. 

Cut July 27-31. 

Grass. 

Haying begun June 25. 
Haying ended July 16. 


The winter of 189CW9X was much like the preceding, being a little colder on the 
average, but not reaching the minimum attained in that of 1889-TO; the degree of 
cloudiness and of total precipitation were similar, hut this year three times as many 
iifclies of snow fell as in the winter preceding, securing a covering for a much greater 
length of time. As in that year, frosts occurred in early May and late in September; 
but this year the fruit in this locality was injured to only a trifling degree. 

The humidity, rainfall, and number of rainy days were considerably less, and there 
was, on the average, half an hour more sunshine daily during the growing season. 
But in the early spring the growth of wheat and grass was much retarded by cold 
rains, which were followed by protracted drought that injured the hay and threat¬ 
ened to destroy the oats and barley. Hay harvest was much interfered with, 
owing to rains; oat harvest was similarly retarded, and fall plowing. The pota- # 
toes, ©specially the earlier varieties, were caused to rot by the excessive moisture.'' 
The fell was severer than for many years, and, while it promoted the curing of com 
and harvesting of late potatoes and roots, it severely injured the young wheat. 
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Meteorological report, J. Drydex (Utah Sfa. Report for 1892, pp. 
201-214).—~A. summary of temperature readings for each, month (ft 18013 
at ten stations in different parts of the State furnished by tlie Utah 
Weather Bureau, and tabulated daily and monthly summaries of 
observations at the station during 1891 and 1892 on temperature, press¬ 
ure, humidity, dew-point, and precipitation. The following is a sum¬ 
mary for ten months (Mareh-I)eeeniber) of each year: Pressure 
(indies).-—Average 1892,24.919. Air temperature (degrees F.).—Highest 

1891, 79.75;. 1892, 80.33; lowest 1891, 25.50; 1892,22.85; mean 1891, 
52.15; 1892, 51.27. Precipitation ,—Total rainfall (inches) 1891, 6.16; 

1892, ' 8.16. 

The station at Logan is 4,777 feet above the sea level. The average 
barometric pressure for ten months of 1892, as will be observed, was 
24.95 indies, it is explained that the figures for relative humidity, 
which range for the months of April-Septenrber, 1892, from 51.22 to 
76.8, and for dew-point, which range for the same months from 28.35 to 
66.36, are probably too high, due to evaporation from excavations in 
progress near the thermometer cage. 


WATER—SOILS. 

W. H. Real, Editor. 

Value of natural waters to crop growth, W. P. Gutter ( Utah Sta. 
Bui No. 22, May , 1898 r pp. 8-12 ).— 44 The chemical department of the 
station has undertaken a study of the water supply of the Territory 
in order to ascertain, as far as possible, the amount of food furnished 
to crops by natural or artificial irrigation.” 

Some general remarks are made on composition of water, the annual 
rainfall of Utah, irrigation waters, and analyses of samples taken 
from the Logan, Bear, Weber, Ogden, Jordan, and Provo rivers. In 
the case of each river water, samples were taken every week during 
the irrigation season, these were united, and an average sample ana¬ 
lyzed. The results of tlie analyses are given below: 

Analyses of ike -waters of Utah rivers. 


[Parts x>er million.] 



Name of rive 

r. 

Total ■ 
j solids. 

Lime. 

Magnesia. 

Potash. 

Chlorine. 

Nitrogen. 

Logan - - 
Etiiir.... 



175.2 
290.4 
! 5 

66.10 
80.02 
67.97 
76.09 1 
' 76,20 J 

72.10 

18.00 
15.74 
18 41 

1.31 
*8.69 

4 r 

3.4 

3.7 

0 8 

0.07 
0.11 
a 11 

Weber.. 
Sordini . 



A" 3<Ao 

... 401.0 

■ PL 74 j 
27.70 I 

7 .04 i 
3.20 
3.73 

j 3/8 

19.0 
| 4.2 

.1 1 

0.16 
0.11 
0.10 

Ogdon .. 




: ■ . 18.30 1 






A vc 

•rage. 


278.1 

' 755.08 

i 

17.65 ! 

3.89 

| 5 - 7 

0,11 
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“Considering the weight of water in a layer 1 inch deep to be 225,000 
pounds per acre, we can calculate from the above table the amount of 
the different compounds brought on the soil with each inch of irrigation 
water. The average amount in pounds per acre is as follows: Total 
solids 62.57, lime 16.44, magnesia 3.97, potash 0.87, cholerine 1.28, 
nitrogen 0.025. 

^ In no one of the river waters was phosphoric acid present.” 

An analysis is also given of water from an artesian well on the shore 
of Great Salt Lake. The water was found to be ‘ c a strong solution 
of common salt and chlorides of lime, magnesia, and potash.” 

Soil temperatures and terrestrial radiation, M. C. Frrnald 
(Maine Sta . Report for 1892, pp. 152-161 ).— u The periods covered by 
the experiment are from May 1 to November 1, 1889, and from April 1 
to November 1 , 1890, 1S91, and 1892, with thermometers placed in the 
soil [in an open field] to the depths of 1, 3, 0, 9, 12 , 24, and 36 inches. 

# # # The mean daily range at the depth of 1 inch during the 

period of observations was 5.22° 5 at a depth of 3 inches, 4.54° 5 at the 
depth of 6 inches, 1.81°; at the depth of 9 inches, 1.02°; and at 12 
inches very slight. * * * 

u Comparing soil temperatures with air temperatures during the four 
seasons, the following mean results appear: At the depth of 1 inch 
the temperature of the soil was lower than that of the air by 2.32° ; at 
the depth of 3 inches, by 2.12°; (> inches, by 3.22°; 9 inches, by 3.94° $ 
12 inches, by 4.12°; 24 inches, by 5.86°; and at the depth of 36 inches, 
by 7.100” 

The mean terrestrial radiation for the four years was 7.31° and the 
greatest range 19.5°. 

Soil temperatures, W. Frear ( Pennsylvania Sta. Report for 1891 , 
pp. 194-201 , 247-270). —Tabulated daily and monthly summaries of tri¬ 
daily observations during 1891 with thermometers at the surface of the 
soil and at depths of 1 to 24 inches. The following is a yearly summary 
of the soil temperatures for the growing season, April to September, 
1891: 


Soil temperatures, April to September, ISO!. 


. Depth. 

i 

Highest. 

Lowest. 

Daily 

mean. 

Mean 

daily 

range. 

Greatest' daily range. ■' 

At surface... 
1 inch deep... 
3 inches deep. 
6 inches deep.) 

12 inches deep. 
24 inches deep. 

Degrees F. 

84 (June 16).. 

82. (June 15 and 18)- 

79 (June 18). 

75 (June 15). 

72.5 (Aug. 10,11, and 12) 
89 (Aug.*12).. 

Degrees F. 

31 (Apr. 5). 

29 (Apr. 8).... 

31.5 (Apr. 6). 

33 (Apr. 5). 

35 (Apr.6,7,and8).... 

36.5 (Apr. —4 days)_ 

Deg. F. 
62.08 
01.38 
61. 50 
01.50 

61.50 

61.00 

) Degs. 
10.35 
9.09 
6.44 
3.34 

1.67. 

0.31 

Degrees. : 

25 (Apr. 30 and May 10). 
20 (May 10 and 19). 

16.5 (Apr. 30). 

8.5 ■. (Apr. 30 and May 
8 and 19). 

6.5 (June4). « 

2.0 (May 23). 
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FERTILIZERS. 

W. H. Beal, Editor. 

Tlie use and value of manure, J. W. Sanborn (Utah Sta. Report 
for 1892 , pp. 77-90). 

Synopsis.— The desirability of preserving and using farm manure is explained. In 
experiments on wheat and barley the increase due to' the manure was about 
sufficient to pay the cost of application. Plowing under gave better results than 
harrowing in or applying on the surface. Unfermented manure gave a higher 
yield than fermented. There was little difference in effect between manures 
from different animals. Solid manure alone proved inferior to the mixed solid 
and liquid excrement, and housed manure was superior to unhoused. 

General information, observations, and reports on experiments at the 
station are given under the following bead: Manured vs. unmaimred 
' soil; methods of application of manure; fermentation of manure; rela¬ 
tive value of cattle, horse, sheep, and hog manure; solid and liquid 
manure; and housed vs. unhoused manure. 

Manured vs. unmanured soil (pp. 77-79).—Of two plats seeded to 
wheat one was manured at the rate of 10 tons per acre and the other 
remained unmanured. The results during 1891 and 1892 are tabulated. 

“The gain from the use of the manure is 62 per cent wheat and 62 
per cent straw, or 6.6 bushels of wheat and 660 pounds straw, having a 
value of $5 at this place. This sum just about pays for the application 
of manure.” 

Determinations of moisture in the soil showed a very slight difference 
in favor of the unmanured plats. 

Methods of application of manure (pp.79-84).—Four plats were ma¬ 
nured at the rate of 13J tons per acre, as follows: (1) Applied on top of 
the ground and harrowed in, (2) plowed under, (3) left wholly on top 
without being harrowed into the soil, and (4) applied in winter. A 
check plat remained unmanured. The yields of grain and straw of 
barley in 1890 and of wheat in 1891 and 1892 are tabulated. 

The largest yield of wheat and of wheat and straw was secured on the plat where 
the manure was plowed under. The next largest yield was where it was applied on 
top of the ground in the winter and laid on a level soil to be washed into the grounds 
for here, unlike lands In the East, very little, if any, water runs off the surface of 
our level grounds. It will also be seen that when the manure was harrowed in it 
gave better results than when it lay wholly on top, both being applied at the same 
time in the spring. . * * 

A fact prominently brought out is that the ratio of straw to grain varied very 
much with the different methods of application. When harrowed in there were 77 
pounds of straw per bushel of wheat. When plowed under there were 94 pounds of 
straw to each bushel of wheat; when unmanured, 64 pounds of straw to a bushel 
of wheat j when manured in winter on the surtace, 94 pounds of straw to a bushel 
of wheat. 

The moisture content of the unmanored plat was again found to b© 
slightly greater than that of the manured plat. 
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‘Fermentation of manure (pp. 84, 85).—One plat 2 by 6 rods was treated 
.with fermented, manure, and one of the same size with nnfemiented 
manure from the same source. 

The fermented manure was rather imperfectly fermented, our short springs not 
giving time or warmth enough to secure the fermentation desired. Tlie process 
of preparing the manure was that of piling it up in a compact body so that it 
would, not ferment, and of placing that to be fermented in heaps as lightly as 
possible with straw between the layers in order to admit the air. * * * The 

yield for 1892 was: Fermented .manure, 14 bushels of wheat and 2,166 pounds of 
straw; unfermented manure, 20 bushels of wheat and 2,706 pounds of straw. 

Relative -value of cattle. horse , sheep, and hog manure (pp. 85-87).—In 
1801 and 1892 each of these kinds of manure was applied separately, 
at the' rate of 1 ton per plat, in 1891 and 1892, to plats 2 by 6 rods, 
seeded to wheat. The tabulated results with the different manures 
indicate tliat “the difference in yield is not material and is within the 
limits of possible error or within that of the natural variation of the 
soil in fertility. 75 

Solid and liquid manure (pp. 87-89).—On one plat 2 by 6 rods solid ma¬ 
nure alone was applied, while on a similar plat a mixture of solid and 
liquid manure was applied. Wheat was the crop grown. It appears 
u that a decisive gain of grain was made by using the solid and liquid 
manure together, amounting to 6.7 bushels or 29.9 per cent. 75 

housed vs. unhoused manure (pp. 89, 90).—Manure which had been 
spread out in layers 4 to 6 inches deep on loosely jointed boards in the 
open air and allowed to weather and that which had been housed was 
used on parallel plats 2 by 0 rods seeded to wheat in 1891 and 1892. 
The yields of straw and grain during each year are given in a table. 

u A small gain in the yield of grain is noted for the housed manure. 75 

The value of “German moss 55 as a litter, W. Fee An (. Pennsylvania 
Sta. Report for 1891, pp. 186-189). —This material “is being imported in 
considerable quantity into our seaboard cities for use in bedding horses 
especially, and sold at a price such that it enters into competition with 
straw. 75 It is derived from species of Sphagnum common in bogs and 
swamps in this country. Tests at the station showed that 1 pound, of 
the compressed moss absorbed on the average 13.46 pounds of water— 
* an absorptive capacity far surpassing that of the materials commonly 
employed as litter. Determinations of the fertilizing constituents gave 
the following results: Nitrogen, 0.65 per cent; potash (practically all 
soluble), 0.095 per cent; and phosphoric acid, 0.03 per cent. 

Fertilizer experiments, G. H. Whitcher [New Hampshire Sta . Re¬ 
port for 1890 a nd 1891 , pp. 181-193). —A reprint of Bulletin No. 12 of the 
station (E. S. B., voh Ii, p. 734). , . # 

Cooperative fertilizer experiments, G. EL Whitcher (New Hamp¬ 
shire Sta . Report for 1890 and 1891, pp. 156-168 ).—A reprint of Bulletin 
No. 10 of the station (E. S. B. ? vol. II, p. 412). 
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FIELD CHOPS. 

J. F. Duggar, Editor . 

Influence of variety and. of rate of seeding on the yield of silage 
com, H. P. Akmsby {Pennsylvania Sta . Report for 1891, pp 17-26). —A 
reprint of Bulletin ETo. 15 of the station (E. S. E., voL n, p. 741). 

Influence of variety and of rate of seeding on the yield of soil¬ 
ing corn, H. P. Armsby (Pennsylvania Sta. Report for 1891, pp. 26-32). — 
Previous experiments at the station (Eeports for 1887, 1888, 1SS9, and 
1890) having shown that the yield of dry matter per acre for soiling 
purposes could be largely increased by planting the larger varieties of 
corn and allowing them to approach maturity before harvesting, it was 
considered desirable to test the relative value of flint corn as a soiling 
crop. The plan of the experiment was similar to that with silage corn 
referred to above. A flint corn (mixture of common varieties) and a 
large dent variety (Breek Boston Market Ensilage) were planted side 
by side, each variety being seeded at two different rates (kernels 7 and 
14 inches apart in drills 3J feet apart). There were some irregularities 
in planting and manuring, but it is thought that they did not materially 
affect the; general result. The corn was harvested September 20. Tab¬ 
ulated data are given for the chemical composition of the crop and the 
yield of nutrients per acre. There was no material difference in the com¬ 
position of the thin-seeded and thick-seeded corn, but the yield of dry 
matter was 27 per cent greater from the thicker planting. 

“ The coarse dent variety used gave an average yield of 45 per cent 
more dry matter per acre than did the flint corn. 

u The quality of the flint corn, as indicated by chemical analysis, was 
considerably better than that of the dent corn, it being less woody and 
containing more protein. When fed whole (uncut) the flint com was 
eaten clean, except in one case, where a small residue was left, while 12 J 
per cent of the dent corn was left uneaten. When the fodder was cut 
both varieties were eaten clean, except in a single instance.” 

Tillage of com, J. W. Sanborn ( Utah Sta. Report for 1892 , pp. 
108-120). — Mulching and depth of cultivation (pp. 108-116).—-The following 
methods of treating the com crop were tested: Scarifyingthesurfaceof 
the ground with garden rake; cultivation with scuffle hoe; shallow, 
medium, and deep tillage; no tillage, weeds pulled; no tillage, weeds 
not pulled; mulching with dirt, cut straw, and whole straw. The results 
are tabulated. “The plats were uneven, and although duplicated for 
three years are still somewhat uncertain in their bearings.” The author 
considers that the test favors shallow cultivation. 

Determinations of moisture and temperature of the soil are also given, 
but these records are vitiated by the unevenness of the ground. 

The weight of com roots at different depths was determined, and the 
results showed a large increase in the weight .of roots from the first to 
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th^ fourth inch in depth. Below the fourth Inch the quantity of roots 
decreased to the eighth inch, in which it was less than in the first inch 
of soil. 

Hilling and check-rowing corn (pp. 116-120).—Experimentsbearing on 
these two methods were made in 1891 and 1892. The results for 1892 
are given below. , Corn checked, tilled both ways, and not hilled, yielded 
39.64bushels per acre; checked and hilled both ways, 36 bushels; checked, 
then tilled, and hilled one way, 42.84 and 43.5 bushels; drilled and tilled 
one way, 43.5. The soil temperatures were taken. “The temperature 
of the hills of corn was much less than between the rows/ 7 % 

Cost of cotton production and profit per acre, G. W. Curtis and 
■J. W. CARSON {Texas Sta . But Ho. 26 , Mar., 1893, pp. 289-310 ). 

Synopsis. —Statements of the cost and profit of raising cotton in different parts of the 
State, based on the accounts of farmers; also cost and profit of raising cotton 
with different fertilizers on the station farm. In every case the cost of produc¬ 
tion was considerably below the selling price. On the station farm, cotton 
grown on unfertilized land cost more per pound than that grown on fertilized 
plats. 

In determining the expense of growing cotton, labor was estimated 
at $1 per day, a man and a single team at $1,624 per day, and a man 
and double team at $2.25 per day. The items of expense included rent 
of land, which varied in different sections of the State from $3,50 to 
$7.98 per acre; seed, fertilizer when used, expense of preparation, plant¬ 
ing, cultivation, picking (at 50 to 65 cents per 100 pounds of seed cot¬ 
ton), marketing, ginning, and also bagging and ties. In one case the 
salary of manager was also charged at $1.50 per acre, and in another 
ease barnyard manure was used and one half its value charged. The 
seed was valued at from 10 to nearly 11 cents per bushel, but was some¬ 
times given to pay for ginning. 

The following table gives a condensed summary of the figures fur¬ 
nished by farmers: 


Cotton — yield, cost of production, and profit, reported by farmers in Texas. 


Statement, number. 

! 

Yield of ! 
lint per 
acre. 

Selling i 
price per 
pound of 
lint. 

Expense 
per pound 
of lint. 

Expense 
per acre.. 

Profit 
per acre. 

1....... 

Founds. 

050 

41S 

250 

250 

420 

500 

250 

Gents. 

0.0 

8.5 

8.5 
. 7.0 

7.5 

| 7.0 

f 8.5 

Cents. 

4.09 
4.02 
5.47 
5.24 
5.00 
f2.12, 
5.66 

$30.55 
22. 32 
*13. 68 
i 14.71 

*21. 31 

1 f 13.85 

14 15 

$31.05 
16.18 
; 7.57 
>. , . 4.39 

. 10. .64 

24,40' 
'■ TPiO' 

2 ....... 

3 ..... 

4 ........ 

5 ............ 

6..... 

7 .....'...... 



* Expense of ginning bagging, and ties paid by cotton seed, and not included in these figures, 
f Harvested with Cunningham cotton harvester at an estimated expense of 10 cents per 100 pounds 
of seed cotton. 
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The following table gives tlie figures obtained in growing cotton 
with different fertilizers on the station farm: 


Financial results from using different fertilisers on cotton. 


State¬ 

ment 

No. 

. 

fertilizers. 

Yield of 
lint per 
acre. 

Selling 
price per 
pound of 
lint. 

Expense 
per pound 
of lint. 

Expense 
per acre. 

Profit 
per acre. 

0 

f BOO pounds cotton-seed meal. 

< 300 pounds superphosphate. 

Pounds, 
j 514 

^ 4S4 

Cents. 

0.625 

Cents. 

5.77 

$34.90 

$20.96 

<r 

10 

( 50 pounds kainit. 

C 125 pounds cotton-seed meal... 

< 125 pounds superphosphate.. 

9.625 

5.42 

29.36 

20. 34 

11 

« 50 pounds cotton-hull ashes. 

(150 pounds bone meal. 

i 150 pounds cotton-lmll ashes. 

} 423 

' 

9.625 

1 

5.78 

27.17 

16.25 

12 

5 tons barnyard manure... 

502 

9.625 

5.57 

31.23 

20.30 

13 

No fertilizer..... 

283 

9.625 | 

6.02 

18.84 

9.2.1 


Varieties of grasses, forage plants ? and corn, J. W. Sanborn 
(Utah Sta . j Report for 1892 , pp. 67-76,190-203). — 1 Twenty-five irrigated 
plats on “upper bencli land” were used in experiments with leguminous 
forage plants and varieties of grasses. 

The following* table gives the yearly and average yields of hay of cer¬ 
tain plats for 1891 and 1892, also the water content and total dry mat¬ 
ter of the crop of 1892: ■ 


I Held of hay from different forage plants. 


■ ' ■ * 

1891. 

1892. 

j 1892, 

[ 1892. 

1891-1892. 

Yield 
per acre. 

Yield 
per acre. 

Water 
j content. 

Dry 

matter. 

Average 

yield. 

Mammoth clover.... 

Pounds . 
2,680 
2,860 
3,560 
2,501 
2,800 
2,691 
1,200 
820 
7,700 
2,500 
2,340 

; Pounds. 
3,200 
4; 700 
2, 000 
1,500 
1, COO 
1,350 
1,560 
800 

i 

! Per cent. 

! 39.95 

1 19.22 

18.49 
30. 53 
12. 72 
13.66 
14.59 
21.39 

Pounds. 

1,920 

3,790 

1,630 

1,342 
1,397 
; 1,166 
1,333 
629 

Pounds. 

2,940 

8.780 

2.780 
2, 000 
2,200 
2, 020 
1,410 

810 

A 1st ike clover....._...................... 

Suinfoiu or esparcet. ...■-■.. -. 

Meadow fescue... 

Tal 1 fescue .........___......_....__ 

English rye graas .... 

Italian rye grass...... 

Bokhara clover {Melilotus alba) .... 

Bed top ____.....__.............. 

1,600 
1,800 



2, Ofxi 
2,070 

Timothy_................. 

17.67 ! 

1,482 



In 1892 rough-stalked meadow grass yielded 1,100 pounds of hay per 
acre, containing 1S.6 per cent water; tall meadow oat grass 1,800 
pounds, with 13 per cent water; sheep’s fescue 2,200 pounds, with 13.7 
per cent water; red clover 2,500 pounds, with 1S.2 per cent water. 
Thin stands and other conditions vitiated the figures for the remaining 
plats. 

“Bokhara clover (Melilotus alba) gave a great yield, and is better 
adapted to our climatic condition than any crop tried, yet what to do 
with it is not clear.” This crop was not harvested till 55 inches high. 

, Meadow foxtail grass and sainfoin were the earliest kinds tested. 

Forage crops (pp. 190-192).—Notes on the growth of white lupines, 
pearl millet, German millet, Golden Wonder millet, common millet, 
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Rural Branching sorghum, white durra, spring vetch, teosinte, varieties 
of saccharine sorghum, Kaffir corn, yellow inillo maize, Jerusalem com, 
Lathy ms sylvestris , and rape. The following varieties of non-saccharine 
sorghum succeeded: Edna, Jagari, Jhus,Bansmati,Lebar, andBadala. 

Corn (pp. 193-203).—The dates of planting, tasseling, silking, and 
harvesting are given; also the yields, of fodder and the corrected yields 
of corn. The experiment was in progress for three years. 

“In 1890, 6'flint varieties, 5 semi-dent varieties, and 7 dent varieties 
were grown, and all matured. In 1891, 8 flint varieties were grown, 
one of which did not mature; 6 semi-dents were grown, two of which 
did not mature; 7 dents were grown, 5 of which did not mature. In 
1892, 8 flints, 4 semi-dents, and 11 dents were grown, all maturing.” 

Experiments with oats, barley, and corn, T. F. Hunt ( Pennsyl¬ 
vania Sta, Report for 1891 , pp. 44-61). 

Synopsis .—The subjects and results of the experiments included in this report were 
as follows: (1) Oats, rate of seeding—the yield of grain varied very little from 
seeding between 8 and 18 peeks per acre; (2) oats and barley, soil preparation— 
plowing, and harrowing or rolling to an ordinary extent was as good as any 
other method; (3) oats, time of seeding—any time in April was satisfactory; 
(4) corn, depth of seed bed—plowing 6 inches deep gave the best results; (5) 
corn, depth and frequency of cultivation—ordinary cultivation to depths of 2 
and 4 inches was most satisfactory ; (6) corn, rate of planting and distribu¬ 
tion of seed—one kernel every 6 inches for grain and every 3 inches for stover, in 
rows 42 inches apart, gave the largest yields, the number of kernels in a hill 
being immaterial; (7) corn, topping—the yield of grain was decreased; (8) 
corn, detasseling—the yield was not affected by removing the tassels on alter¬ 
nate rows. 

The experiments reported in this article were on a rather compact 
limestone clay soil. There was a marked deficiency of rainfall during 
April and May and an excess in August. 

Oats, rate of seeding (pp. 45-47).—Notes and tabulated data for an 
experiment with Japan oats on 28 twentieth-acre plats, seeded at the 
rate of from 5 to 18 pecks per acre. Fourteen of the plats were 
manured with well-rotted barnyard manure at the rate of 10 tons per 
acre and the others were unmanured. The yields of grain varied very 
little from seeding between 8 and 18 pecks per acre. When only 5 
’ pecks of seed per here were used the yield decreased 3 bushels. u It 
was observed that the thinner the seeding the taller was the straw, 
and that the thicker the seeding the earlier the oats ripened.” The 
application of barnyard manure increased the yield of grain about 14 
bushels per acre, and the yield of straw from 1,500 to 2,500 pounds. 

Oats and barley , soil preparation (pp. 47-49).—Improved American 
oats (10 pecks per acre) and Manshury barley (8 pecks) were ea&h 
sowed on 12 twentieth-acre plats, without manure. 

April 14 and 15, 1891, the 12 plats of each tract were prepared in duplicate in the 
following maimer: . V 

(1) Plowed 7 inches deep and rolled. 

(2) Plowed 7 inches deep and harrowed three times—ordinary condition. 
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(3) Plowed 7 inches deep, harrowed three times, rolled and harrowed three 
times—seed-bed finely pulverized. 

(4) Not plowed; harrowed twice—surface hut slightly disturbed, 

(5) Not plowed; cultivated once with eight-shovel corn cultivator and harrowed 
once—surface rather poorly pulverized. 

(6) Not plowed; cultivated three times with eight-shovel corn cultivator and har¬ 
rowed three times—surface soil fairly well pulverized. * * 

The results [as tabulated] do not indicate that there was any material advantage 
in an extra preparation of the seed-bed over that of plowing and harrowing three 
times, or over that of plowing and rolling merely. 

As was to he expected in this compact soil, the yield of both oats and barley was 
considerably less where the land was not plowed, the decrease being about the 
same in both crops (oats, 22.5 per cent; barley, 25 per cent). 

Oats, time of seeding (pp. 49, 50).—Japan oats were sown on 10 
twentieth-acre plats at weekly intervals between April 8 and May 0. 
The largest yield of grain was from seeding April 15, and of straw 
from seeding April 22. Seeding May 6 resulted in a material decrease 
in the yield of grain as compared with seeding any time in April. 

Corn, depth of seed bed (pp. 50, 51).—Eight fifteenth-acre plats were 
seeded with a medium maturing dent variety of corn, different plats 
being plowed to depths of from 4 to 10 inches. The results favored 
plowing 6 inches deep. 

Corn , depth and frequency of cultivation (pp. 51-54).—On 8 fifteenth- 
acre plats corn was cultivated at different depths and with different 
frequency. The plan and results of the experiment are shown in the 
following table: 


Effect of cultivation of corn at different depths. 


Kind of cultivation. 

Weight 
of 100 
ears. 

Yield of 
ears per 
acre. 

i Weight 
! of stover 
per acre. 

Weight 
of fodder 
per acre. 


Pounds. 

37 

Bushels. 

47 

Pounds. 
2,400 
2,925 
2,700 
2,445 

Pound*. , 
6,150 
7,275 
7,050 


42 

54 1 

8. Slgillow, frequent..... 

4. Dtep, frequent..«.—...'... 

f>. Shallow, ordinary .—....'... 

44 

54, j 

47 

56 

6,945 

49 

oo ! 

2,850 

7,650 

6. Deep, ordinary-•,...■.. 

7. Shallow, once after usual time.—... 

48 

00 ! 

■ 3,150 ! 

7,950 

50 

59 

2,850 1 

7,575 

8. Deep;, once after usual time.... 

4.8 

54 

2,025 

6,975 

None, 1 plat....■.... 

37 

47 

2,400 

6,150 

Shallow, average 3 plats .... —.. 

48 

, 58 

2,800 

7,425. 

Deep, average3 plats.....1 

48 

57 

2,740 

7, 290 

Frequent, average 2 plats. ....... 

45.5 

55 

2,570 

7,1)00 

Ordinary, average 2 plats.... 

48.5 : 

00 

3,000 

7,800 

Once after usual time, average 2 plats....... 

49 

56.5 

2,740 

7,275 


“The # # # plat in which the soil was not stirred after the corn 
was planted gave a yield on this compact clay soil of 47 bushels per 
acre, while three plats cultivated about 2 inches gave an average yield 
of 58 bushels, and three plats cultivated about 4 inches deep gave an 
average yield of 59 bushels per acre. * * * 

“The results from the plats receiving no cultivation show that stir¬ 
ring this soil is not essential to a fair yield of com. 
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u Larger yields of com and stover were obtained where only ordinary 
cultivation was given than where the corn was either frequently 
cultivated, or where it was cultivated after the usual time of laying 
com by.” 

Corn , rate of planting and distribution of seed { pp. 54-58).—An account 
of an experiment in which a medium maturing variety of dent corn was 
planted on 24 fortieth-acre plats at six different rates and with five 
different methods'of distribution. The plan and results of the experi¬ 
ment are shown in the following table: 

Summary of results with corn planted at different rates . 


Planted at tTie rate of one kernel to every— 



3 inches. 
Average 
of 5 plats. 

6 inches. 
Average 
of 5 plats. 

9 inches. 
Average 
of 5 plats. 

12 inches. 
Average 
of 4 plats. 

15 inches. 
Average 
of 3 plats. 

24 inches. 
Average 
of 2 plats. 

Number of kernels planted per acre..... 
Number of stalks harvested per acre... 
Number of stalks harvested for 100 ker- 

49 ,780 

24,890 

16, 590 

12,445 

9. 955 

6, 220 

37,690 

19,6G0 

13,270 

9,600 

8,260 

6,185 

nels planted. 

Number of ears harvested for each 100 

76 

79 

80 

77 

83 

99 

stalks*.-. 

70 

87 

95 1 

100 1 

97 

93 

Weight of 100 ears.pounds. - 

14 

32 

41 

49 

52 

55 

Weight of 100 stalks.do- 

Busliels of ear com, 80 pounds ears per 

25 

24 

25 

26 

35 

43 

bushel. 

46 

€9 

65 

59 

52 

40 

Weight of stover..pounds.. 

6,690 

4,190 

3,175 

2,520 

2,780 

2, 440 

■Weight of corn fodder.do- 

10,340 

9,690 

8,345 

7,230 

6,430 

5, 610 

Pounds stalk for 100 pounds of ears. 

183 

i 

76 

i 

61 | 

53 ; 

67 

77 


So far as the production of ears was concerned the stalks reached their best devel¬ 
opment when planted at the rate of one kernel every 12 inches, or 12,445 kernels per 
acre, producing one stalk every 15 inches, or 9,600 stalks per acre. * * * 

The largest yield, of corn, 69 bushels, was from plats planted at the rate of one 
kernel ©very 6 inches in rows 42 inches apart. There were 19,660 stalks produced 
per acre, which was at the rate of one stalk every 7$ inches. Planting at the rate 
of one kernel every 9 inches produced 4 bushels less corn per acre from about one 
third less ears. Planting at the rate of one kernel every 12 inches produced 10 
bushels less from only about one half the number of ears. Obviously where the corn 
is to be husked by hand the cost of gathering the 69 bushels would be considerably 
more than that of gathering the 59 bushels. 

In general the quantity of stover decreased with the decrease in the thickness of 
planting. The total weight of com fodder (ear com and stover) decreased with the 
decrease in the thickness of planting. 

While the total weight of corn fodder was 650 pounds greater where the corn was 
planted at the rat© of one kernel every 3 instead of Cinches, the weight of ear corn was 
1,850 pounds or 23 bushels less from the former than from the latter. In other words 
1,850 pounds of ear com was replaced by 2,500 pounds of com stover. 

There were four thicknesses of planting, at the rate of on© kernel ©very 3, 8, 9, 
and 12 inches, in which there were four methods of distribution, namely, 1, 2, 3, and 
4 kernels per hill. * * * The method of distribution had no practical effect on 
the yield of com or stover. • 

Corn , topping vs. cutting ivhole stalks or allowing com to ripen toithout 
cutting (pp. 58-00).—An account of an experiment in which the tops of 
corn stalks were cut off just above the ear September 23, or the stalks 
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cut off close to tlie ground at the same date, or the corn allowed to 
ripen in: the field without cutting. 

The yields tabulated are for field-cured material. Any variation due to difference ^ 
in water content is not shown. On account of the stalks being cut at different 
dates such variations may have existed. With this limitation, the results were as 
follows: 

(1) The weight of one hundred ears was least where corn was cut and shocked 
when kernels were dented and greatest when corn was allowed to ripen fully before 
cutting stalks. Topping the stalks reduced the size of the ears. 

(2) The largest yield of ears was obtained when corn was allowed to ripen fully 
before cutting the stalks. The yield of ears was reduced by topping the stalks when 
the kernels were dented and still more reduced when the whole plant was cut up. 

(3) The same general results were obtained from the stover. The top was about 
one-third the weight of the total stover and only about one-eighth of the total corn 
fodder. By topping, 1,050 pounds of stover was obtained at a loss of 540 pounds of 
ear corn per acre as compared with allowing the corn to ripen and merely gath¬ 
ering the ears. 

Com y detasseling (pp. 60,61).—Between August 3 and 20, in a sea¬ 
son of abundant rainfall, the tassels were removed as they appeared 
from ten alternate rows. The number and weight of ears were not 
materially affected by detasseling. 

Test of varieties of oats, T. F. Hunt and W. H, Caldwell 
(Pennsylvania Sta . Report for 1891, pp. 61-63). —Tabulated data for 15 
varieties grown in 1891 and previous seasons. The most desirable 
varieties in the tests at the station have been Japan and Improved 
American. 

Time of sowing oats, J. W. Sanborn ( Utah Sta . Report for 1892 , 
p. 131). —Two years’ experiments in sowing oats at different dates 
showed a marked advantage in early sowing. 

Experiments with potatoes, W. H. Caldwell (Pennsylvania Sta . 
Report for 1891 , pp. 67-71). —The experiments with potatoes at the 
station in 1891 were in the following lines: (I) Test of varieties, (2) 
amount and kind of fertilizer, (3) rate of planting, (4) preparation of 
seed. The month of May being unusually dry, the potatoes sprouted 
very slowly and the stand in many cases was very imperfect. 

Test of varieties (pp. 68, 69).—Tabulated data and brief descriptive 
notes on 16 varieties. The following are recommended as of most 
promise; Freeman, Green Mountain, Burpee Superior, Ben Harrison, 
and Monroe County Seedling. 

Amount and hind of fertilizer (pp. 69, 70).—Dried blood, dissolved 
boiieblack, and muriate of potash applied on 4 small plats “did not 
produce any beneficial results on land which had received the usual 
application of barnyard manure.” 

Rate of planting (p. 70).—Seed potatoes were planted on 6 small 
plats at the rate of 10, 124, and 15 bushels per acre. The medium 
amount of seed gave the largest yields as regards both total and merch¬ 
antable product. 
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Preparation of seed (pp. 70, 71).—Halves, one or two-eye pieces, and 
similar pieces from tubers having tM seed end removed, were compared 
on 6 plats. The results favored the use of half tubers. 

' Tillage of potatoes/ J. W. Sanborn ( Utah Sta . Report for 1892 , pp. 
125-128 ).—In an experiment continued through three seasons a com¬ 
parison is made of deep and shallow tillage and no tillage for potatoes. 
The average of duplicate plats for three years gives the yield of large 
! and small potatoes on shallow-tilled plats as 206.38 bushels per acre; 

: on the deeper tilled plats, 204.87 bushels; and on the untilled plats, 

: 186.7 bushels. Details of cultivation are not given. 

Experiments with sugar beets in Iowa y 1892, G-. E. Patrick, W. 

1 H. Heilemann, and E. N. Eaton {Iowa Sta . Bui. No. 20 1 Feb. } 1893 , 
pp. 690-705). 

Synopsis .—A continuation of cooperative work with, farmers in the study of sugar 
beet culture. The conclusion is drawn that beets of good quality for the man¬ 
ufacture of sugar can be grown in certain portions of Iowa. 

Previous work in this line has been reported in Bulletins Nos. 15 
and 17 of the station (E. S. E. voh ill, p. 782; iv, p. 144). Beet seed 
was distributed by the station to farmers in. different parts of the State, 
Eighteen farmers sent samples of beets to be analyzed in the station 
' laboratory. 

The season was generally unfavorable because of the wet and back¬ 
ward spring, and the seed was deficient in germinating power. Tabu¬ 
lated data are given for the weight of largest and smallest beets in 
each sample, the estimated yield of beets per acre, dates of planting 
and harvesting, per cent of sugar in the beets and in the expressed juice, 
solids in the juice, and location of the grower. 

The samples from, farmers averaged 11,60 per cent of sugar in the 
beets, with a purity coefficient of 72.91. The best sample gave 15.78 per 
cent of sugar in the beets, with a purity coefficient of 81.02. 

The beets grown on the station farm gave 13.62 per cent of sugar, 
with a purity coefficient of 78.33. The average weight of beets grown 
by farmers was 20.5 ounces; by the station, 13 ounces. 

The average loss in trimming the beets grown by farmers was 15 per 
cent; by the station, 12 per cent. This smaller loss on the college farm 
is attributed to deep plowing and to keeping the crowns covered by 
« hilling tip the dirt. 

A sample of immature beets received September 6 gave only 7.13 
per cent of sugar in the roots, with a purity coefficient of 62.5. 

Eeports from growers are tabulated, and embrace descriptions of 
soil, manuring, previous cropping of land, and distance between the 
beets. 

The three varieties of beets, Vilmorin, Klein Wanzleben, and 
Desprez,. were compared in thirteen instances. The average size of the 
'beets of the 3 varieties was very nearly the same, . Vilmorin and Des- 
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prez averaged nearly tlie same in percentage of sugar and piiiity, while 
the Klein Wanzleben was a littleliigher in both respects. 

Experiments with sugar beets, H. H. Kicholson and T. L. Lyon 
(Nebraska Sta. Bui No . 27, Mar . 10 , 1893, pp. 1-26, plates 3 r figs. 2 , 
charts 6 ). 

Synopsis .—These experiments embrace (1) preserving beets through the winter, (2) 
methods of topping beets, (3) experiments with fertilizers, (4) cost of transplant¬ 
ing, (5) rotation, (6) comparison of fall and spring preparation, (7) varieties, (8) 
large and small seed, '(9) heavy and light seed, (10) effect on germination of 
soaking seed, (II) distance between rows, (12) changes in the beet during growth 
and maturity, and (13) growing beets from buds. All the methods of storing 
beets resulted in a loss of sugar content and in the decay of some of the beets. 
Topping before the roots were taken from the ground required less labor than 
topping after the beets were laid in piles or rows. The amounts of fertilizer 
applied were generally unprofitable. There was a financial loss in perfecting the 
stand by transplanting young beets. Millet proved a good crop to precede beets. 
Fall preparation was superior to spring preparation. Desprez variety gave the 
largest tonnage. Large beet seed gave better results than small, and heavy seed 
gave better results than light. Dry seed germinated better than soaked seed. 
Eighteen and 15 inches between the rows proved better distances than 24 inches. 

Preserving beets through the winter (pp. 1-11).—Four lots of beets were ’ 
stored October 29 and opened in the latter part of the next April. Lot 
1 (variety Lemaire) was piled on the surface of the ground, the pile 
being 4 feet wide and 3J. feet high. The beets were' covered with a 
thin coating of straw and earth. The pile was topped with straw. A 
pipe from the top to the middle of the pile allowed the temperature 
of the heap to be taken at intervals through the winter. When 
opened about one-eighth of the beets had decayed, those near the sur¬ 
face suffering most. The average sugar content had fallen from 13.8 
when the beets were stored to 11.4, a loss of 2.4 per cent. 

Lot 2 (variety Desprez) was stored in the same manner as the first 
lot, except that a box ventilator, with holes in top and sides, was placed 
on the surface of the ground and the beets piled up over it. In this 
. lot the sugar content fell from 12.1 to 7.4 per cent, a loss in sugar of 
4.7 per cent. 

Lot 3 was placed in a trench 3J feet wide and 2 feet deep, the pile 
extending to a height of about 2J feet above the surface of the ground. 
Straw and earth were used as covering. The trench was ventilated by 
a box ventilator. When opened, the beets in the trench at the end far* 
thest from the ventilator had suffered a loss of only 0.1 per cent of sugar. 
Kear the ventilator the beets were badly decayed, nearly the entire lot 
being spoiled. The loss in sugar content of the sound beets in this 
end was 1.5 per cent. 

Lot 4 was stored in the same way as lot 3, except that there was a 
ventilating box running lengthwise along the bottom of the trench, 
terminating at one end in an upright shaft. In this the variety Klein 
Wanzleben was placed. When opened, about' one-tenth of the 
whole number had decayed. Those farthest from the upright ventila- 
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tor were in tlie "best condition. The average loss of sugar was 2.S per 
cent. The temperatures in the heaps and outside are recorded’ for 
each lot. 

. Treatment of plats and meteorological conditions (pp. 5-11).—Isoteson 
the weather and care of the plats. 

Methods of topping beets (p. 11).—The time required for one man with 
a hoe to top an acre of beets before the roots were taken from the ground 
was eleven hours, while the time required for the same work by the 
use of a sharp corn knife after the beets were drawn and laid in rows 
was seventeen hours. 

Production of seed (pp. 12, 13).—-The method of selecting beets rich in 
sugar for the production of seed is described. The beets were divided 
into three classes by the following method: A section of the tap root 
where it was about the size of the finger was taken and its" specific 
gravity tested by throwing it into aqueous solutions of common salt 
having specific gravities of 1.0612,1.0548, and 1.0504. The beets which 
showed a higher specific gravity were tested by means of a polariscope, 
after which another selection was made based upon true sugar content. 

Experiments icith fertilizers (pp. 13,15).—Tables give the amount and 
kind of fertilizer, the yields, percentage of sugar, purity, pounds of 
sugar per acre, cost of fertilizers, value of beets and loss or gain per 
acre from using fertilizers. 

From the tables it appears that the effect of fertilizers was variable, 
and that in most cases the amounts applied were unprofitable. 

Transplanting (pp. 15,16).—In a plat of 1 acre the vacant spaces in 
the rows caused by the failure of the seed to germinate or by injury 
from rains were filled in with young plants of the same variety taken 
from another part of the field and placed at the usual distance in 
the rows. The difference in the cost of raising beets on this plat and 
on the remainder of the field planted with the same amount of seed 
per acre is compared with the value of the increased product of this 
acre over the general average. The increased expense on the area 
where some plants were transplanted was $22.91; the increased value 
on this acre was $17.04, leaving a loss of $5.87 as the result of trans¬ 
planting. However, the author considers that meteorological condi¬ 
tions were unfavorable to the transplanted area. 

Eotation (pp. 16,17).—The yield, purity, and per cent of sugar of beets 
grown after millet, buckwheat, corn, and beets were compared. The fol¬ 
io wing table gives the results: 


Results of experiments with sugar beets in rotation . 


Previous crop. 

Yield of 
beets 
per acre. 

Sugar in 
■ beets. 

Purity.' 

' Millet... 

Tons. 

12.0 i 

Ter cent. 
14.0 

81.3 

Buckwheat... 

12.1 

12.4 

79.3 

Com.■. 

7.0 

12.6 

• 78. 7 

Beets. 

10.5 

13.1 

70.6 
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Millet gave tlie best results as a predecessor of beets, leaving the 
ground in excellent physical condition and comparatively free from 
weeds. The smallest yield of beets was after corn. 

Fall and spring preparation (pp. 17,18}.—Two sets of plats were plowed 
in the fall; one of these was replowed in the spring, the other simply har¬ 
rowed with a disk harrow and smoothed with a drag and float. The 
yield of beets, sugar content, and purity were practically the same on 
both. 

Other plats which were plowed and subsoiled in the fail yielded 4 
tons of beets per acre in excess of the plats which were plowed and sub- 

soiled in the spring. 

Test of varieties (pp.18,19).—The following-varieties were grown: Yil- 
inorin, Leniaire, Kooche Improved Klein Wanzleben, Klein Wanzle- 
ben ? and Desprez. Desprez gave the largest tonnage, but the recorded 
results are vitiated by imperfect germination of the seed and by inj uries 
from heavy rains. 

Size ami density of seed (pp. 19-21).—By means of sieves, two lots of seed, 
one the largest, the other the very small seed, were secured. The latter 
lot contained all the dried up and shriveled seed. The actual yield from 
the larger and more perfect seed was 5.3 tons greater per acre than that 
from the imperfect seed. The excess in sugar content which was also in 
favor of the beets from the larger seed was 1 per cent. Both lots gave 
the same purity coefficient. 

To separate seeds with a higher specific gravity from those less dense, 
the seed was immersed for a moment in alcohol of about SO per cent 
purity. This did not affect the germinating power of the seed, though 
soaking for half an hour destroyed the germinating power. The seeds 
which sank as soon as thrown into the alcohol were planted on one 
plat, while the lighter seeds which floated were planted on another. 
The yields of the crops were not recorded. The light seed gave a sugar 
content of 11.3, the heavy seed 14.3. The light seed gave a purity 
coefficient of 77.3, and the heavy seed 80.2. 

'Effect on germination of soaking seed (pp. 21,22}.—In a very dry soil 
-were sown dry seed, and seed which had been soaked in water six 
hours and twenty-tour hours, respectively. Six days later another lot 
which had been soaked for twelve hours in equal parts of urine and 
water was sown in dry soil. Only the seed which had been soaked 
in water failed to geminate. 

Distance between rows (pp. 21,22).—The yield, sugar content, and purity 
of the beets grown on plats on which the rowsr were respectively 24, 
18, and 15 inches apart are tabulated. The last two distances gave 
larger yields than 24 inches. 

Changes in the beet during growth and maturity (pp. 28,24).—Samples of 
beets and leaves were analyzed at intervals of ten days, beginning July 
M and ending December 12. The analyses are tabulated,- and show at 
( different dates the weight of beets, leaves, roofs, crowns, and bodies j 
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the specific gravity, water content, and dry matter of crowns and bodies; 
the specific gravity, Brix reading, apparent water, true water, dry 
matter, ash, sugar, nitrogen, apparent purity, and true purity of the 
'juice from, the crowns and bodies of beets. 

Growing beets from buds (p. 25). —These experiments began in the 
autumn of 1891. High grade beets were selected, the buds started, 
removed from the beet and placed in the greenhouse, from which after 
rooting they were moved to the garden. A figure is given showing a 
specimen of beets so raised. This work will be continued. 

A study of the growth of .root crops, W. XL Caldwell (Pennsyl¬ 
vania Sta. Report for 1891, pp. 33-43 ).—Sugar beets (Vilmorin Im¬ 
proved) and man gel-wuxzels (Long Bed and Harris Yellow Globe) were 
seeded at two different rates, April 22 and May 6 and 20, on plats 
manured with dried blood (000 or 1,200 pounds per acre), muriate ol pot¬ 
ash (200 pounds), and dissolved bone black (100 pounds), and on others 
unmanured. The rates of seeding were somewhat irregular, but aver¬ 
aged 13.2 and 6.7 pounds per acre. The plants on the thick-seeded plats 
were thinned to 6 inches apart and on the thin-seeded plats to 12 
inches. Tabulated and other data are given for yield and cost of crop. 

The following summary of results is taken from the Beport: 

The advantage of early over later seeding was forcibly demonstrated by the fact 
that there was a gain in, yield of from 3,000 to 5,000 pounds per acre in each of 
the first two plantings over the succeeding one of the sugar beets, and the first two 
plantings of both kinds of in an gel-w urzels. Between the last two seeding of man- 
gel-wurzels the difference was far greater, being from 6,000 to 12,000 pounds per acre. 

There was a marked advantage in the use of the larger amounts of seed. Aside 
from the increased yield per acre of the thick-seeded plats there were plenty of good 
strong plants where needed at the time of thinning, which obviated transplanting 
with accompanying loss of vigor and time for growth. 

There was a profit of from $10.28 to $76.64 hy the use of a mixture of commercial 
fertilizers containing a large amount of nitrogen, and from $14.21 to $66.01 by the 
application of a mixture containing a liberal amount of plant food with mangel- 
wnrzels. 

With sugar beets the application of commercial fertilizers did not pay in four of 
the twelve instances. 

The cost of producing the sugar beets was $8.97 a ton; of the Yellow Glob© 
mangel-wurzels $6.89; and of the Long Red mangel-wurzels $5.96. 

Mangel-wurzels are much preferable to sugar beets, for farmers to raise as stock 
food, particularly on a close, compact, clay soil. 

Early seeding facilitated early weeding and thinning, thus lessening the expense 
•of after cultivation of the crop. 

Tobacco, A. J. Bondtjraot (Alabama College Sta. JBuL Wo. 44 ? 
May , 1893. p. 42).— A treatise on tobacco* The general discussion of the 
' subject is Introduced by remarks on the propagation of plants in beds 
covered with cloth. ' The topics treated at length in this bulletin 
are the botanical characteristics of tobacco and the. climatic conditions 
required by the plant; cultivating and transplanting the plants; 
chemical properties; fertilizers for tobacco; insect pests; varieties; 
harvesting and curing; Snow^s modern tobacco barn; and stripping, 
prizing, casing, and baling tobacco. 
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Test of varieties of wheat, W. H. Caldwell (Pennsylvania Sta. 
Report for 1891, vp. 63-66) .—Tabulated data and descriptive notes on 
28 varieties grown at the station from one to six years. Dietz Long- 
berry Bed and Fuleaster gave the best results. 

Harvesting wheat, J. W. Sanborn (Utah Sta. Report for 1892, pp. 
61-66 ).—The yields of wheat cut when in bloom, in early milk stage, in 
early dough stage, in full dough, when dried to center, when hard to 
center, when ripe, and when overripe are recorded for the seasons of 
1890,1891, and 1892. The time of harvesting the crop on each plat was 
changed each season. The plats received three irrigations each season. 

The following table gives the average yield and other data for three 
years, except that the yields when the grain, was “dry to center” are 
the averages for only two years: 


Average yield of wheat per acre and ratio of straw to wheat 





Amount 

1 Total 


Yield of 

Yield of 

of straw 

yield of 

Period of harvesting. 

grain 

straw 

for each 

grain and 


per acre. 

per acre. 

bushel of 

I straw 




grain. 

per acre. 


j Bushels. 

Pounds. 

Pounds. 

Pounds. 

4 f "htorvry? ....*_.__ 


2,213 


2,213 

At milk stage... 

3.06 

1,026 

[ 250 

1 2,110 

Early dough stage.... 

10.8 

1,770 

164 

j 2,420 

Full dough..j 

15.0 

1,653 

169 

2,556 

Dry to center. 

IS. 4 

1,600 

i 144 

2,706 

Hard to center...■: 

18.8 

1,600 

141 

I 2,733 


20.7 

1,800 

144 

1 3,044 

Overripe......^. 

16.2 

1,693 


2 , 669 


The overripe grain was lost by shattering, and the ripe grain also 
suffered some loss in this respect. 

The table shows a constant increase in the yield of grain up to and 
including the ripe stage. The increase of total weight of straw and 
grain, from bloom to the ripe stage, amounted to 34.5 per cent. 

Field experiments with wheat, J. W. Sanborn (Utah Sta. Report 
for 1892, pp v 121-125,129-131 , 133-135).—Bolling wheat (pp. 120-122).— 
In an experiment conducted during 1S91 and 1892 the land for wheat 
was rolled before and after seeding and after the wheat crop was up. 
The following table gives the average yield for the two years: 


Effect of rolling wheat. 



Average yield per acre for 
two years. 

Amount 

• 

Grain. 

Straw. 

Total 
yield of 
grain and 
straw. 

oi straw 
for each. .■ 
bushel of 
grain.' 

Unrolled...... . 

Bushels. 
13 77 

Pounds. 

1 240 

j Pounds. 

Pounds. 

Ofl A« 

Polled before■ seeding.... 

I if 00 

1 273 

| f 933 

Vu* XjD 
ilR DA 

•.Boiled -after seeding ■■■„....... 

IS, 20 

! , 540 

2 * 093' 

Mv 

. 34 . 

Boiled after seeding and alter' crop' was' op.....* 

'UnroSed. -- ___ „ ..... 

12.44 
13.90 

| 1,486 

1,000 

2] 232 

11&45 

<71 09 



1 

1,883 

11 . VS 
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The Ijest yield was secured by rolling after seeding. 
u The tests for moisture for two years showed in the upper 3 inches 
of soil of the unrolled section 4.14 per cent of moisture; and of the 
• rolled, 5.03 per cent. , The plats were rolled May 19, and irrigated June 
14 and 27- w The following table shows the soil temperatures at dif¬ 
ferent dates: 


Soil temperatures (degrees F.) of rolled and unrolled plats, • 


i 

i 

J June 7. 

June 14. 

June 28. 

Surface. 

3 inches 
deep. 

Surface. 

1 inch 
deep. 

3 inches 
deep. 

Surface. 

1 inch 
deep. 

"RoTlerl plats_____ 

si 2 

69.8 

69.9 

: 

69.8 
84.2 

77.0 

73.4 

68.0 

64.4 

i 

98 

96 

96 

94 

Unrolled plats .. 



These experiments will be continued. 

Hoeing wheat (pp. 122-125).—This experiment was continued three 
years. In order to hoe successfully, every other row sown by the grain 
drill had to be cut out. The plat without hoeing did not have this extra 
row cut out in 1890 and 1891, and hence this plat can be compared with 
the others only in 1892 when it had the same stand. The following 
table shows the results of hoeing wheat 1, 2, 3, and 4 inches deep: 

Effect of different depths of hoeing on the yield of t cheat. 


Depth of hoeing. 

' ■ ' \ • ' 1 

! 

Average yield per acre. 

Amount 
of straw 
for each 
bushel of 
grain. 

Grain. 

Straw. 

Total 
yield of 
grain and 
straw. 

- 

1 inch 

Bushels. 
12.27 ; 
*14.66 
9.23 j 
8.82 

Pounds. 
1,153 
* 1.120 
633 ! 
560 

Pounds. 
1, 889 
i * 2,000 
; 1,223 

1, 089 

Pounds. 
93.96 
*70.93 
71. 06 
63.49 

2 in ch.es ............... 

3 inches ...... 

4inches 



* Average for two years. 


Omitting the plat hoed 2 inches deep, the results of which are given 
for only two years, and the untilled plat, the averages for the three 
years show that the yield of both grain and straw decreased as the 
$epth of hoeing increased. 

In 1892, when all the plats were comparable, hoeing 1 inch deep gave 
the largest yield of grain, 83 pounds per plat; hoeing 2 inches deep gave 
73 pounds; 3 inches, 58 pounds; and 4 inches, 51 pounds; while the 
plat not hoed gave 76 pounds of w T heat. 

The author concludes that hoeing to the depth of 2 inches does not 
materially affect the crop. 

Soil from the plat not hoed contained for the first inch of soil 1.20 per cent of 
moisture, and for the first 3 inches 3.54 per cent. Soil from the plat hoed 1 inch 

6930—Ho. 1-4 
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cieep contained for the first inch 1.24 per cent of moisture, and for the first 3 inches 
6.24 per cent. The plat hoed 2 inches deep contained for the first inch 1.04 f>er cent 
of moisture, and for the first 3 inches 3.58 per cent. 

The above was taken on July 14. A subsequent test was made and the plat not 
hoed for the first inch gave 7.01 per cent of moisture; for the first 3 inches, 9.77 per 
cent; the plat hoed 1 inch deep gave for the first inch 7.56 per cent; for the first 3 
inches, 9.22 per cent; the plat hoed 2.inches deep gave for the first inch 5.68 per 
cent; for the first 3 inches. 6.81 per cent. The averages are 4.10-6.65 per cent for no 
hoeing, 4.40-7.73 per cent for hoeing 1 inch deep, and 3.36-5.09 per cent for hoeing 2 
indies deep. 

The following' table shows the soil temperatures at the surface, 1 
ilicit below the surface, and 3 inches below the surface- at different dates: 


Soil temperatures (degrees F.). 


Depth of hoeing. 

Surface soil. 

1 inch deep. 

3 indies deep. 

June 18. i June 30. 

i 

JuSv 12 . 

June 18. | June 30. 

July 12 . 

June 18. 

June 30. 

July 12 . 

Xo hoeing. 

i 

92 i So 

03 

89 

91 

85 

77 

90 

78 

1 inch. 

9Z*. 5 j ' 90 

90 

* 84 

86 

SO 

70 

82 

72 

2 inches. 

101 ! 94 

100 

86.5 

92 

90 

86 

86 

85 

3 inches.-... 

104 1 83 ; 

103 | 

05 

90 

S3 

83 

85 

82 

4 indies.. 

169 j 84 j 

1 * 

112 ! 

96 

92 

97 j 

79 

86 j 

1 

85 


Time and method of sewing icheat (pp. 120,131,132,133).—The average 
of three years’ experiments in sowing' wheat at different dates favors 
sowing in April rather than in March or May. 

In a three years’ test of methods of solving wheat, a slightly larger 
yield of gra-in resulted from drilling than from broadcasting. In broad¬ 
casting. 0 peeks per acre gave a larger yield of both grain and straw 
than 8 pecks. On one plat, every other drill was removed and the yield 
was largely reduced by the greater distance between drills, 

/Selection of seed wheat (pp. 133-135).—An experiment in seeding 
large, medium, small, shriveled, dense, and light kernels was extended 
through three years. The results, which were unsatisfactory to the 
author, are tabulated. 

Varieties of wheat, oats, and barley, A. A. Mills (Utah Sta. 
Report for 1892 , pp. 171-189).—Wheat (pp. 171-177).—Tabulated 
data for 83 varieties, .most of which were grown two years and a 
few three years. “Of the varieties tested for two seasons or more, 
Uorthcote Amber takes the lead in.yield, with Gypsum, Beryl Ruby, 
Granite, Australian Club, and the common Touse following in the" 
order named, Buby and Granite yielding'the same. Improved Fife is 
a good grain [being second in 1892], but it was grown only one season. 

44 Seven varieties gave better yields than did our common Touse wheat, 
all maturing within a few days of the Touse—some earlier and some 
later, 

“Of the eight best yielders Improved Fife and Australian Club were 
the earliest to mature, being five days earlier than the common wheat.” 

Oats (pp. 17S-185).—Tabulated data for 27 varieties, most of wdiich 
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were tested for three years. White Belgian, G lydesdale, and Baca Horse 
were the earliest to mature, in the order named. 

Barley (pp. 186-189).—Mne -varieties were tested. The yields of the 
same variety varied greatly in the three years of the test. The highest 
yield for a single year, 59.62 bushels, was made by the Lump Blue 
variety. 

General fertilizer experiments, W. H. Caldwell (Pennsylvania 
Sta. Report for 189 f pp . 71-91). —The yields of coni, oats, wheat, and 
grass in 1891 on the four tiers of 36 eighth-acre plats laid out for rotation 
experiments in 1881 are tabulated. For previous accounts of this ex¬ 
periment see the Annual .Report of the station for 1896 (E. S. R., voL 
in, p. 718). 

Methods of plowing and harrowing, J. W. Sanborn ( Utah Sta. 
Report for 1892 , pp. 91-107).—Depth of plowing (pp. 91-96).—The fol¬ 
lowing table gives the results of an experiment continued through 
three seasons and having for its object the determination of the best 
depth of plowing: 


Average yield per acre of wheat on duplicate plats plowed to different depths for three years . 


Depth of plowing. 

Wheat. 

Straw. 

Total 
of wheat 
and 
straw. 

4 inches..... 

Bushels. 
14. 1 

13.3 
8.6 

14.7 

14.4 

Pounds . 

1,101 
i 1,113 

1,013 
1,117 
1,317 

Pounds. 

1 ,950 
1, 914 
1,531 
i; 990 
2,131 

6 inches.......... 

Xot plowed______.___„ _ j 

8 'inches............ 

10 incites..-......... 



A difference in the depth of plowing has not materially affected the 
yield of wheat. The amount of straw increased constantly but slightly 
with the depth of plowing. The percentage of moisture was deter¬ 
mined to a depth of 8 inches on all the plats, the implowed plat 
showed most moisture, 6.74 per cent; that plowed 4 inches deep gave 
the least, 5.52 per cent. 

Width of furrow (pp. 96-160),—In a trial extending over three years 
there was no essential difference in the yield of wheat on plats which had 
been prepared with furrows 8,12, and 16 inches wide. The ratio of straw 
to grain, varied somewhat, being least when the furrows were 8 inches 
* wide,'and greatest when they w r ere 12 Inches wide. The percentages 
of moisture.on the plats plowed 8.12, and 16 inches were respectively 
5.50, 5.72, and 4.51. All plats were irrigated three times. 

Time of plowing (pp. 100-103).—The following table gives the average 
of duplicate plats plowed at different dates in 1891 and 1892: 
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Effect of plowing at different dates, 


-—--- ' ~ 

1 

’ 

Bate of plowing. 

Average yield per acre for 
two years. 

Amount 
of straw 
for each 
bushel 
of grain. 

Grain. 

Straw. 

Total 
yield of 
grain 
and 
straw. 


j Bushels. 
17. S3 
15.33 
16.90 
14.11 
18.77 

Pounds, 

1, 560 

2, 247 
1,287 
1, 920 
1,740 

Pounds, 

, 2 , 600 ■ 
3,167 
2, 300 
2, 767 
2 , 866 

Pounds. 
90.00 
146.56 
76.15 
136.07 
92.70 






Surface tillage trials (pp. 103-107).—Under this head is recorded an 
experiment, repeated in 1800,1891, and 1892, on the effect of different 
methods of preparing the seed bed for wheat. “A loamy soil, tending 
strongly to sandy loam,” was used. The following table gives a sum¬ 
mary of the results secured: 

Effect of different methods of preparing the seed led for wheat 


Average yield per acre for 
three years. 



; Grain. 

Straw. 

Grain 

and 

straw. 


Bushels. 
*8.77 

Pounds. 

f946 

Pounds. 
*1,472 


12.22 

1,170 
1,626 
1,555 
1,861 
1,797 

1,904 
2,220 

Tf arrowed once - r .__..._........................ .......... 

11.57 

n«Hr.®Tv bnrrrvwin ft ItlifPft __..... ......._............ 

11.48 

2,265 
2,465 
2,598 
*3,367 
3,832 
3,399 
2,900 

Excessive harrowing (seven times or more)... 

10. 07 

Xoharrowing .... ...................... 

10 . 02 

Square-tooth harrow ............ 

*13. 88 

*2,533 
2.446 

Cutaway harrow. .... 

14,78 

Cutaway' harrow used excessively --------_...._...... 

12 .77 

2,638 
1, 920 

Plowed,' not harrowed dragged level..............................__ 

16.33 



* Average of 1891 and 1892. f Yield in 1892. 


Storage of green vs* dry food (Utah Sta. Report for 1892, pp. 
40-49 ),—The loss in storing corn fodder in a dry state and in a green 
state in three different silos was determin ed. The station silo was divided 
into four equal sections, each 8 by 11 feet. Silos 1 and 2 were filled 
with green com fodder and silo 3 with corn stover. Silo 4 was filled 
with, alfalfa and Hungarian grass. Silo 1 was weighted with rocks and 
then covered with sawdust; silo 2 was not weighted, but was covered 
with plank and a 4-inch layer of sawdust. The losses from ensiling 
were compared with those in corn fodder stored dry, “Neither the Cut 
•nor'whole alfalfa gave satisfaction as silage.” 

There was apparently a greater loss of dry weight of the weighted than of the 
unweighted silage, hat an uncertain element was involved. 

The' changes in the mass by fermentation were apparently' more unfavorable for 
the unweighted. , 1 , 

The loss of dry matter In the two silos averaged 17.1 per cent. 
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The loss in dry storage, although the heaviest in the experience of the -writer and 
avoidable, was 25.1 per cent. 

The changes in the composition of dry stored corn fodder were decidedly less im¬ 
portant than for that preserved in the silo. None of it was spoiled. 

Corn fodder stored in the silo in air-dried condition (dried for two weeks), kept 
the best of the several lots, had none spoiled, showed no less by analysis, while by 
• the eye there was evidence of its having been kept in an ideal condition. It was 
well eaten by stock. The success by this method exceeds any secured by other 
methods heretofore fried and was undoubtedly superior in this instance to green 
storage. 

A preliminary trial is also reported on tlie loss of bay stored in a bag 
suspended, and in the center of a mow. 


/ " HORTICULTURE. 

Notes on varieties of orchard and small fruits and vegetables, 
G. 0. Butz ( Pennsylvania Sta. Report for 1891 , pp. 137-160).—Be scrip - 
tive notes and tabulated data for 28 varieties of pears, 26 of apples, 22 
of plums, 13 of strawberries, 15 of raspberries, 8 of blackberries, 7 of 
currants, 16 of grapes, 14 of bush beans, 8 of pole beans, 6 of beets, 22 
of cabbages, 12 of sweet com, 14 of lettuce, 15 of peas, and 14 of toma¬ 
toes. 

Report of horticulturist of Utah Station for 1892, E. S. Rich- 
man (Utah Sta. Report for 1892 , pp. 139-163). —A list is given of 
species of trees and shrubs planted at the station during the year. 
There are also notes on 29 varieties of grapes, 8 of peaches, 8 of rasp¬ 
berries, 6 of blackberries, 2 of dewberries, 60 of strawberries, 3 of 
gooseberries, 47 of cabbages,' and 35 of lettuce. The following sum¬ 
mary is taken from the bulletin: 

Grapes of the Herbemont and Cynthiana type ( cestwalis) are not adapted to this 
latitude and altitude. Grapes of the Concord ( lalmisca ) and Empire State (rijmria) 
type can he grown successfully here; also their hybrids. 

Early maturing grapes and peaches are best adapted to this locality. 

Lovett Early is the best early strawberry and Parker Earle the best medium and 
late, so far as yet determined. 

The Downing gooseberry is the most promising kind. 

Landreth Earliest is the most satisfactory early cabbage, and Burpee All Head 
the largest. Newark Early Flat Dutch, New York Early Summer, Maule Midsum¬ 
mer, Maule Prize Flat Dutch, and Premium Large Late Flat Dutch are promising 
•later varieties of cabbages. 

Early Prize Head lettuce is one of the most desirable varieties. Other varieties 
may remain usable longer, but none are better ox finer in general appearance, ' 

Analyses of chestnuts, W. Ebear ( Pennsylvania Sta. Report for 
1891, pp. 193-178). —A reprint from Bulletin No. 16 of the station (E. 
S. It., vol. in, p. 177). 

Chestnut culture for fruit, W. A. Beckhoet (Pennsylvania Sta. 
Report for 1891, pp. 165-172, plate 1). —A reprint from Bulletin No. 16 
of the station (E. S. R., vol. in, p, 177). 
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[FORESTRY, 

Forest fires, W. A. Btjckhout (Pennsylvania Sta. Bui Wo . £2, 
April, 1893, pp. 1-8, plate 1), — A popular statement of the loss occa¬ 
sioned by forest fires, their origin, ami the means suggested to enforce 
the laws on, the subject. The text of the acts of the State legislature 
passed June 2,1870, and June 11, 1870, is given. Starting of fires on 
the lands of another, resulting in the destruction of woodland, is made 
a misdemeanor, the penalty being a fine not exceeding $300, or twelve 
months imprisonment, or both. 

Experience with evergreens in Pennsylvania, G-. C. Bxjtz (Penn¬ 
sylvania Sta . Bui Wo . 23, Apr,, 1893 , pp. 8-17 , plate 1 ),—In 1SG0 the 
following species of evergreens were planted upon the college grounds: 
Pinus austriaca, P. mitis, P. pinaster, P. larieio-corsiea, P. halepensis , P, 
pin-da, P.pmnilis , P. sylvestris, Lari jo europea, Sequoia gig ant ea, Jwd- 
perus nana, J, thurifera, X oblongapendula, X oblong a fragrans, X ob- 
longa alba , J, prostrata, J, recurva, J . religiosa, J. stricta , J. squamata, 
J. sabina cupressifolia , J. sabina variegata, J. virginiana pendula , J". 
communis Mbernim , X cMnenis, J. japonica, J. oecidentalis, Picea mgr a, 
P. excelsa, Abies balsamea, A, peetinata, Thuya siberiea, and T. occiden¬ 
tal^. Of these only the following remain, the others having, mostly 
disappeared before 1870: Pinus austriaca , P. sylvestris, Larix europea, 
Picea nigra, P. excelsa, Abies balsamea, A. peetinata, Jumper us commu¬ 
nis Mbernim , and X. oblonga pendula. 

The following species of conifers indigenous to* Pennsylvania are 
popularly described: Balsam fir (AMes balsamea), red cedar (Junipe- 
rm mrginiana), juniper (X ccwm&MS), black larch (Larix americana), 
black spruce (Picea nigra), Jersey or scrub pine (Pinus inops), table 
mountain pine (P. pungens), red pine (P. resmosa), pitch or yellow pine 
(P. rigida), white pine (P. strains), American yew (Tams baccata cam - 
densls), hemlock ( Tsuga canadensis), and American arbor vitro (Thuya 
Occident alis). 

Notes are given on the habits and value of the following additional 
' species grown on the college grounds: Nordmau’s fir (Abies norman- 
ma)y silver fir (A, peetinata), Chinese arbor vitae (Biota orientaMs), 
Lawson’s cypress (Gupressus lawsomana), Chinese juniper (Junipcrus 
cliinemis), Irish juniper (J, communis Mbernim), weeping juniper (J. ob¬ 
longa pendula), western jumper (X oecidentalis), European larch (Larix 
europea), white spruce (Picea alba), Norway spruce (P. excelsa), Austrian 
* pine (Pinus austriaea), heavy wooded pine (P. ponderosa j, Scotch pine. 
(P. sylvestris), Japan cypress (Betinospora obtusa), golden pea-fruited 
cypress (M, pisifera mired), P squarrosa, maidenhair tree (JSalisburia 
aiia niifoli a), umbrella pine (Seiadopytisverticillata), bald cypress (Tax- 
■ odium disiichum), Tom Thumb arbor vitae (Thuya oecidentalis elwam 
gerimia), and Siberian arbor vitse (T. oecidentalis siberiea). 
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Walter II, Evans, Editor. 

Should fanners raise their own vegetable seeds? G. C. Betz 
(Pennsylvania Sta. 'Report for 1891, pp. 160-164 ).—-A report on experi¬ 
ments in continuation of those recorded in Bulletin No. 10 and the 
Annual Beport of the station for 1889 (E. S. B., vol. n ? p. 28; in. p. 
461).. Botes and tabulated data are given for comparisons of seeds of 
tomatoes grown at the station with those purchased from a seedsman. 
A larger percentage of the station seeds germinated, and the yield also 
somewhat favored these seeds, but earlier fruit was obtained from pur¬ 
chased seed. 


DISEASES OP PLANTS. 

Walter H. Evans, Editor. 

CB&ema of the tomato, G. F. Atkinson (New Yorlc Cornell Sta. 
Bui. No. 53. May , 1893, pp. 77-108, plates 8). —During the latter part of 
1892 it was noticed that one variety of tomatoes in the forcing house 
presented a very peculiar aspect. The leaves were curved and the 
leaflets turned so as to expose the lighter color of their under surface. 
The appearance of the plant was that of a recently transplanted one. 
When closely examined the midribs, petioles, and surface of the stem 
presented a frosty appearance not unlike the conidial phase of some of 
the mildews. A microscopic examination showed a very different con¬ 
dition from what was suspected. A section through one of the cushion¬ 
like areas showed that— 

The epidermal cells were very much enlarged, while the chlorophyll-hearing cells 
just beneath, as well as some of the more deeply seated cells, were greatly elongated in 
a radial direction and strongly clavate at their outer extremity where this extended 
beyond the lateral pressure from adjacent tissue. In many cases the epidermal cells 
quickly separate and slough off. The cells of the affected areas possessed exceedingly 
delicate walls, so that with little disturbance they would collapse. There was little 
protoplasm in proportion to the size of the cell, and a corresponding amount of cell 
sap. Several of the notable phenomena coincident with the development of these 
cushions of abnormally turgescent tissue are explained by this peculiar physical 
derangement of the normal cell structure. The frosted or whitened aspect of the 
cushions results from the small amount of chlorophyll in proportion to the leaf sur¬ 
face. The amount of chlorophyll in the individual cell remains the same, while the 
grains are far separated in their distribution throughout the greatly enlarged cell. 
The curling upward of the leaves results from the greater lateral pressure which exists 
in the cells of the lower surface of the veins. * *' * 

The primary effects of this derangement of the tissue, farther than is pointed out 
above, relates to certain interferences with the life and nutrition of the plant which 
are manifestly attributable to it. When the cell walls have become so inordinately 
stretched that they suddenly collapse, as frequently hapjmns, the-changes brought 
about by the escape of water from this and adjacent tissues during the warmer part 
of the day may be so profound as to cause the leaf to wilt and die. In other cases 
the cushions, when collapsed, soon dry without great loss of water from adjacent 
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tissues?, but the injury is so deep it seriously disturbs the nutrition of that«part of 
the leaf, as shown by a yellowing of the upper surface at this point. Numerous 
points of attach on the venation of the lower surface of the leaf in such cases gives 
to the upper surface a spotted appearance, while the dried cushion immediately 
below presents a. tomentose appearance. Although in such cases the entire leaf is 
usually curled upward, the points of injury are more strongly arched, which pro¬ 
duces upon the upper surface of the leaf a depressed area within the yellow spots. 

The secondary effects of the trouble relate to profound changes which sometimes 
follow, but which are not so manifestly attributable in all cases, at first,examina¬ 
tion, to this derangement of the tissues.. Frequently, when the leaf does not wilt 
after the collapse of the cushion,'the broken and dying tissues encourage the devel¬ 
opment of putrefactive germs which set up fermentations that affect adjoining tis¬ 
sues, and the leaf is slowly disorganized. Discoloration of the tissue accompanies 
these morbid phenomena, and while they proceed also through the very succulent 
parenchymatous tissue of the petiole and down the stem, there appear elongated, 
depressed, blackened areas, which eventually reach the vascular tissue of the stem. 

Frequently such morbid changes originate from cushions developed on the stem, 
and there is reason to believe that sometimes quite extensive areas'of hypodermal 
tissue of the stem are stretched enormously and induce similar destructive metabol¬ 
ism when the epidermis has become too firm for its individual cells to participate in 
snch change. 

'When the development of the cushions is confined mainly to the mesopkyll areas 
of the leaf, or to the very small veinlets, or at their terminations, they rapidly col¬ 
lapse and the morbid changes succeeding in the mesophyll extend over areas of vari¬ 
ous sizes, which in the early stages aTe yellowish in color. In these secondary ef¬ 
fects many of the very small young leaves are affected at the apex, frequently the 
entire apex being involved, and on the somewhat larger leaves it may be confined 
chiefly to the base of the leaf, or the severity of the attack is located there. The 
progress of this y ellow color indicates failing nutrition, which is augmented by the 
interference produced from the diseased areas in the stem. It terminates in the 
death of the tissues involved, which then change to' a dirty grayish-brown color. 
The veinlets involved become much darker in color, being nearly black, so that 
viewed through a pocket lens the grayish-brown patches show frequently cross lines 
of black or borders of the same color. 

The inquiry as to the cause of this abnormal condition was carried on 
by the author for a considerable time. The superficial resemblance to 
some fungus diseases and to the erineum developed on certain leaves 
led to their consideration, but it was quietly seen that the trouble was 
not due to such causes. A bacterial disease was next thought of, and 
two lines of investigation were earned out having in view the discov¬ 
ery of the germ. The first was by inoculation with diseased material. 
Five separate experiments were tried with a considerable number of 
plants, but without result. By isolation and cultures fifteen species 
of bacteria were obtained, viz, three of Bacillus, three of Micrococcus, 
and nine of Bacterium. Inoculations were made upon the healthy 
plants with liquid cultures of all these species, but without result. 

- The negative results, together with the peculiar stretching of groups 
of cells to eight or ten times their normal size, suggested that the trouble 
was of physiological origin, and that the expansion was due to the tur- 
gescence of the cells, caused by an excess of root pressure over transpi¬ 
ration. That currents of air aid transpiration, that humidity of the 
atmosphere checks it, and that it is less active at night than in day- 
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light are well-known principles. By th.e structure of the forcing house 
all these conditions were favorable to a diminished transpiration. Again, 
the almost equal temperature of the soil and air would decrease the 
transpiration without influencing the root pressure. 

Since turgescence is mainly dependent upon root absorption for the supply of water 
and a turgid condition of the plant soon follows strong root pressure unless transpi¬ 
ration is taking place rapidly, it has become customary to say that root pressure 
causes turgidity. Of course, it is understood that this is not the immediate cause. 
Water cannot be pressed into a cell and cause turgescence. The cell wall is perme¬ 
able and as rapidly as water can be driven in at one side it will filter out at the 
other. The protoplasmic utricle which lines the cell wall is not permeable, or at 
least only to a small degree. The water, then, which passes into the cell through 
the protoplasmic utricle, cannot filter out, and when it does not escape by evapora¬ 
tion or exosmose from the surface, it stretches the protoplasmic utricle, presses it 
against the elastic cell wall, which then yields and the cell is turgid. The ex¬ 
tent to which the cell wall is stretched depends upon the endosmatic activity which 
introduces water into the cell, the rate of transpiration and the firmness of the cell 
wall. The endosmatic activity within the ceil is brought about by the presence of 
certain salts or organic acids in the cell sap which have a strong affini ty for water. 

By root absorption the plant is supplied with water, the permeable cell wall per¬ 
mitting it to flow from the vascular bundles into the fundamental and other tissues 
where it comes in contact with the protoplasmic membrane lining the cell wall. 
When root absorption is active and transpiration is inactive or at a low ebb^ the 
affinity which the vegetable acids possess for the water draws it within the cells. 
Hoot absorption practically being in operation continuously under the conditions of 
the forcing house, and transpiration being in operation for such a large part of the 
time, the cell walls are unduly stretched. This continues until a point is reached 
where the normal tissue tension is overcome and the fundamental tissue of the leaf 
or the cortical parenchyma of the stem is no longer held in longitudinal tension. The 
cell wall thus continuing to stretch, yields at the point of least resis tance, which is 
at the surface of the con jested tissue and the radial elongation of the cells, is the 
result. 

The presence and increase of organic acids in the plant has been 
proved by several investigators to be an important factor in causing 
turgescence of tissues. These acids are rapidly formed at a tempera-' 
ture varying from 50° to 57° F., about the temperature of the house, 
and are decomposed at a higher temperature. The production of car¬ 
bohydrates is largely dependent upon the amount of light received by 
the plants, and in the short, dark days of winter the amount of light 
is very small. 

Thus obstructed, transpiration in the forcing houses, through feebleness and short 
duration of light and an atmosphere more humid than the average in the open dur¬ 
ing summer months, favors watery tissue, thin cell walls, which are easily stretched, 
and rapid growth in size. The weakness of the cell walls is increased through la&k; 
of sufficient building material, a result of the low degree of assimilation. 

During certain processes of destructive metabolism, brought about by respiration, - 
nitrogenous compounds like asparagin, leucin, etc., are built up. When an abun¬ 
dance of carbohydrates are present in the protoplasm the amides are worked np into 
more complex bodies. When there is a lack of carbohydrates the amides Increase 
and the protoplasm suffers from farther decomposition. 

The simultaneous increase of the organic acids tends to overcome the tension of 
the protoplasm which should hold them in bounds, and they gradually diffuse 
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tlirongli it. This xuaT continue until Use protoplasm is Allied hy the increase and 
diffusion of these substances. 

This study of the environment of the plants under these conditions of forced cul¬ 
ture and the operation of the natural forces and physiological processes leads irre- m 
sistibly to the conclusion that this affection of the tomato plants is a physiological 
one. 

Having reached the conclusion that the disease was due to an excess 
of root pressure over transpiration, the author took cuttings, and, by 
means of rubber tubing, cork, and wax, connected them with the station 
water supply. After subjecting the cuttings for several days to the 
pressure of the water at 20 to 30 pounds, the same tnrgidity appeared 
as is shown in the earlier stages of the disease. A cultural test was 
also made on tour lots of plants subjected to varying conditions. 
Wherever the conditions approached those of. the greenhouse, the 
cushions were formed. Similar developments have been observed upon 
various plants by different experimenters, reference to whose work is 
given. 

The authors summary for practical purposes is as follows: 

The oedema of the tomato is a swelling of certain parts of the plant brought about 
by an excess of water which stretches the cell walls, making them very thin and the 
cells very large. The excess of water, may be so great that the cell walls break 
down, and, that part of the plant dying exerts an injurious intiuence in adjacent 
parts. 

The excess of water in the tissues is favored by the following conditions: 

(1) Insufficient light. —The long nights of the early winter months, numerous cloudy 
days, and in part, the walls and framing of the forcing house deprive the plants of 
needed light. By a process known as transpiration, plants are relieved of much 
water when well lighted, but in poor light, since the roots are absorbing water, it is 
apt to accumulate t o excess. Well-lighted parts of the house then should be selected 
for the tomatoes. 

(2) Too muck water in the mil. —Water in excess can be withheld from the soil to 
prevent trouble, and yet leave enough for the plants to grow. 

(3) The temperature of the soil may he too near that of the air .—A high temperature 
of the soil makes the roots active, and if the temperature of the air is not consider¬ 
ably higher an excess of water is apt to accumulate in the plant. The aim, would 
be then to have the temperature of the air considerably higher than that of the 

' roots.' 

, Back of proper light also brings about the 'following harmful conditions: 

(1) Acids in the plant accumulate in the dark and in strong light they decrease .—When 
there is an abundance of water in the. plant these acids draw large quantities into 
the cells, causing the cells to swell, resulting many times in oedema, or in the kill¬ 
ing of the protoplasm so that these parts, of the plant die and become brown or * 
black. 

. (2) Lack of tight causes weal: cell walls.— It is only, when well lighted that plants are 

capableuf making substances to build up cell walls with. Therefore, lack ' of light 
not only favors the accumulation of water, if other things are favorable, but it pre¬ 
sents the plants from building up strong tissues. In such cases plants can grow 
,' themselves feo death. Possibly artificial.light might be used to advantage. 

A quiet and close atmosphere also favors the accumulation of water in the plant. 
Good ventilation should then be secured. Some means for the artificial agitation or 
exchange of the air at night might probably be profitably devised. ' ' 

Varieties of tomatoes most subject to the oedema. —-Those with a tendency to a very 
rapid and succulent growth are more liable to the trouble. Tomatoes which develop 
a firm, woody young stem are less liable to it. 
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Prevention of oat and com smut, L. H. Pammel and E. 0. 
Stewart (Iowa Sta. Bui. Ho. , 20 , Feb., 1893 , pp. 721-728).— Field ex¬ 
periments were conducted on six plats for the prevention of oat smut. 
Plat 1 was sown with seed previously soaked for two hours in a solu¬ 
tion of ferrous sulphate, plat 2 with seed soaked two hours in am* 
moniacai carbonate of copper, plat 3 with seed soaked two hours in 
Bordeaux mixture, plat 4 with seed soaked two hours in a solution of 
corrosive sublimate, plat o with seed treated ten minutes with water at 
140° E., and plat 6 was the check. The germination on plats 2 and 4 
was poor; on the others it was good. Bo far as the prevention of smut 
was concerned, the treatment of the seed with ammoniacal carbonate of 
copper, corrosive sublimate, and hot water was very advantageous. 

Tests somewhat similar were conducted in the garden with ten rows 
of treated oats. The results were favorable to the treatment in most 
cases. In one case, where the seed was soaked for 24 hours in ammo- 
liiacal carbonate of copper, it failed to germinate. 

Seed corn was treated before planting with ammoniacal carbonate of 
copper, corrosive sublimate, Bordeaux mixture, eau celeste, modified 
eau celeste, hot water, and ferrous sulphate, with no beneficial effect in 
reducing the amount of smut. A record was kept of the part of the 
plant on which the smut appeared, which showed that the second, third, 
fourth, and fifth nodes were the parts of the stalk most often affected. 

Oat smut, L. B. Jones (Vermont Sta, Bui. No. 32. pp. 3). —A pop¬ 
ular account of oat smut, and a report upon the work of the past sea¬ 
son in ascertaining the loss in that State and how to prevent it. The 
loss amounts to about 1J per cent of the crop. The hot-water method 
of treating seed is advised not only for the immediate benefit but for 
the eradication of smut from future crops. 

Experiments in the treatment of spot diseases of the cherry 
and currant and potato blight, L. H. Pammel (Iowa Sta. Bui. 
No. 2<9, Feb., 1893 , pp. 716-720 ).—Bordeaux mixture by the follow¬ 
ing formula was used for the cherry-spot disease (Cylindrosporium padi ): 
Copper sulphate, 6 pounds ; lime, 4 pounds; water, 45 gallons. The trees 
were given four sprayings. There was a decided difference in favor ot 
the treated trees in the amount of* spotting. There was also little 
powdery mildew (Podosphcera oxyaemitha) on the sprayed leaves, while 
the checks were badly affected. Seedling cherries were treated with 
five sprayings of Bordeaux mixture, with a decided advantage in favor of 
the treated plants. 

Currants were given preventive treatment against Septoria ribis and 
Oercospora angulata . Ammoniacal carbonate of copper, Bordeaux mix¬ 
tures and sulpho-steatite were the fungicides used. Six applications 
were given the plants, except that in one case seven applications of 
ammoniacal carbonate of copper were given, and the sulpho-steatite 
was applied eight times. • 

Bordeaux mixture was employed to prevent attacks of Macrosporium . 
Considerable blight was noticed before any applications were made, but 
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the sprayed vines remained green inucli longer and gave a greater yield 
of large potatoes than the check. The author failed to find Phytoph- 
thora infestans in any specimens examined, but the Maerosporium was 
always present. The early and repeated use of Bordeaux mixture is 
advised for all diseases of potatoes. 

The fungus diseases of sugar beets, 0. E. Bessey (Nebraska 8ta . 
BuL 3b. Mar.] 1893 , pp. 27-29). —During the summer of 1892 the 
authors attention was directed to a peculiar root rot of -sugar beets. 
The roots decayed quickly into a moldy, bad-smelling mass. Before 
the study was completed the material gave out. Should the rot occur 
this season it will be studied again. 

The leaf spot (Cercorpora heticola) is popularly described. Copper 
carbonate solution was tried as a preventive remedy, with negative 
results. From extracts of correspondence with station botanists, the 
leaf spot is shown to be a widely scattered but not seriously destructive 
disease of sugar and garden beets. 

Report of the botanist, F. L. Harvey (Maine Sta. Report for 
1892] pp. 99-117] plate lyfigs. 2 ).—A general statement is given of the 
botanical work done during the past season. Correspondence relating to 
habits and means for repression is given for two weeds, fall dandelion 
(Lemtoikm autumnale) and golden hawk weed (Hieracium aurantiacum ). 

Reports are given on the following fungi: Leaf blight of pear (Unto- 
mosporium maeulatum ), black or hair mold (Phycomyces nitem)] anthrac- 
Bose of raspberry and blackberry (Gleeosporiim venetw/n), and potato 
blight (Pliytophthora infestans ). 

For the leaf blight of the pear spraying with ammoniacal carbonate of 
copper is advised, and reports of successful tests of the fungicide are 
given. 

The anthraenose of the raspberry and blackberry is fully described 
and the following precautions are urged: Use care in selecting stock, 
rejecting all that is in any way affected; remove and burn all dead canes 
at the close of the season; plant- far enough apart to insure plenty of 
light and air, and train the canes with the same factors in view; spray 
before buds begin to swell with a solution of copperas, 2 pounds in 5 
gallon,s of water; if the disease appears, spray with Bordeaux mixture. 

Tests were made to determine whether the potato-blight fungus was 
carried overwinter in the soil. The results obtained, while not very 
conclusive, seem to indicate that it does not survive the winter in the 
soil. A report is given of the use of Bordeaux mixture for the preven¬ 
tion of potato rot, and its more general use is strongly urged. 

Report of the bacteriological and microscopical department, 
H. H. Larson (Mew Hampshire Report for 1890 and 1891 , pp. 216- 
241] figs. 7).—-The study of the fermentations of silage has been begun 
and experiments made upon taking the temperature of silage by means 
of an electrical apparatus. 

Experiments were conducted upon pear and apple trees to prevent 
the pear scab (Fmidadium pyrinum) and apple scab (M dmdriUcum). 
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Five sprayings were made with, either Bordeaux mixture or ammonia- 
cal solution of copper carbonate. The reduced amount of cracked and 
scabby fruit demonstrated the value of the applications. Bordeaux 
mixture was also used with good results against potato blight (P%- 
tophfhora infestans). 

Fungus diseases of plants (pp. 221-241).—The author gives a popular 
description of fungi and their relation to their hosts, two formulas for 
fungicides, and descriptions and illustrations of spraying apparatus. 

The life histories of tlie following species are given, with suggestions 
regarding preventive treatment: Potato blight (Phytophthora infestans), 
black rot of grape (. Lwstadia Mdwellii ), downy mildew of grape (. Peronos - 
pora viticola ), anthracnose of grape (Sphaceloma ampelmwm), apple scab 
(Fusieladium dendritimm ), pear scab (F. pyrinum ), and black knot of 
cherry and plum (Plowrightia morbosa). 

Miscellaneous botanical work, W. A. Btjckhout (Pennsylvania 
Sta. Report for 1892 , pp. 179-186).—Treatment of corn to prevent 
smut (pp. 179,180).—Seed corn was treated before planting, with hot 
water, 135° F., for five minutes. A second lot was soaked in water 
and rolled in smut until covered, and a third lot was planted dry. At 
the time of cutting, September 4, there was no perceptible decrease in 
the treated over the untreated seed. The corn came up no quicker, 
reached no better development, and was attacked by smut to a greater 
degree than some that was untreated. 

Treatment of potatoes to prevent rot (pp. 180,181).—On© lot of tubers 
was heated at 110° F. for five hours, and another lot was treated for 
twenty-four hours in copper sulphate (6 ounces in water sufficient to 
cover a bushel). The first lot grew well, but was affected as badly as 
the untreated ones. The seed of the other lot was almost entirely 
destroyed. The question of early digging where the crop is known to 
be affected, and storing in dry cellars, was investigated, but the results 
were very indefinite. 

Gall mites (pp. 181-184).—The author examined a number of plants 
to ascertain the cause of their sickly condition. In the majority of 
cases it was due to the presence of mites, PhytoptL A list is given 
of thirty-eight trees having either galls, erineum, or both. 

Root tubercles (p. 184).—The author concludes that tubercles can be 
grown in water cultures by inoculations or by adding compost to the 
•water. 

Germination of tree seeds (pp. 184,185).—A lot of .tree seeds were 
tested for germination, with the following result: 


,' Kind of seed.' 

Per cent 
sprouted. 

Kind of seed. 

Per cent 
sprouted. 


54 


22 


13 


29 

Finns ponderosa ......_____ 

37 

Vine a, .... _ 

i 27 

Pin us strobus ... 

' 54 

Taxndium, distiohum ______ 

0 

Firms ntrobus '{two Years old)... 

58 

ayrmvLftfilajfatsi ea/n adp.n.iri.s ___ 

0 

Psmidotmqa' taxifolia .... 

38 

Wrtir.imiM amarip.q.n.fi, _ - - _ 

0 

Thuya gig'anlea .. 

4 

Fraxinux 'Biridis ___.... 

0 
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Other experiments gave results: quite different from the above for 
the species of asli. 

Miscellaneous (pp. 184,185).—An examination of Primula obconiea 
was made to determine the cause of its attributed poisonous properties, 
but all the evidence was of a negative character. 

The Canada thistle is becoming thoroughly established in various 
parts of the State. Puccinki suaveolens is found abundant upon it, 
through its attacks greatly weakening* the growth, and preventing 
many plants from seeding. Cystop us spinulosus has not been observed 
at the station as parasitic on this weed, although abundant elsewhere. 

The cedar apple (Gym nospo rang him macro}) us) did not appear for fully 
a month later than usual, showing the importance of continuing* spraying 
at least well into June, for the prevention of apple rust. 

ENTOMOLOGY. 

Grass leaf hoppers, H. Osborn (Iowa Sta. Bui Wo. 20 , Feb., 1893 , 
})}). 713-715 , fig. 1 ).—A report upon the continued investigation of the 
life history of these insects. It had been thought that the adults hiber¬ 
nated, but this is true only of Agallia sanguineolenta and Tettigonia Mem- 
glyphica, the first a clover insect, the other occurring mostly in wooded 
places. No hibernating specimens of the more destructive genera Bel - 
toeephalus and JDiedrocephala were found. The author gives the life his¬ 
tory of the following species: Deltoeephalm immicus , D. debilis , and 
Biedrocephala moUipes .' He has found that their eggs are laid just under 
the epidermis of grass leaves and remain there until spring, the first 
broods hatching out about the first of May. The last of the above spe¬ 
cies lays its eggs within the lower leaf sheaths of grasses in low ground, 
hatching: the first brood in the following May. Burning the dead grass 
late in autumn is advised as a preventive measure. 

Some insect enemies of sugar beets, L. Brijner (Nebraska Sta. 
Bui Wo. 27 , Mar., 1893, pp. 30-33). —Brief descriptions of Hadronema 
militarise leaf hoppers, white grubs, and webworms, Loxostege stic - 
tiealis . The last mentioned is the chief insect pest of the beet. Ex¬ 
periments have been tried with arsenites and kerosene emulsion, 
with good results. A number of parasites have been reared from 
worms taken in the laboratory, and doubtless these serve to keep them 
in check. The life history of the worm is imperfectly known and will 
be a subject of further study. 

Machinery and methods for spraying, H. Osborn and L. H. 
Pammbe (Iowa Sta . Bui Wo. 20 , Feb., 1893, pp. 706-712).— Information 
is' given concerning various forms of spraying* apparatus and where 
they may be obtained. Formulas and directions "for use are given for 
the following insecticides and fungicides: London purple,-Paris green, 
kerosene emulsion, hellebore, pyrethrum, Bordeaux mixture, Bordeaux 
mixture with arsenites, ammoniacal carbonate of copper, and modified 
eau celeste# 
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A provisional calendar is given of tlie time for spraying against the 
attacks of insect and fungus enemies. 

Some insect pests of tlie farm and garden, J. M. Stedman (Ala¬ 
bama College Sta. Bui. Xo. 45, June , 1893, pp. 36, plate 1, figs. 25). —A 
popular bulletin on tlie life history of insects, preparation and use of 
insecticides, spraying apparatus, and some of tlie more common and 
destructive insects. Tlie list of insecticides includes Paris green, Lon¬ 
don purple, hellebore, white arsenic, pyrethrum, kerosene emulsion, 
carbolic acid emulsion, tobacco decoction, and bisulphide of carbon. 
Special mechanical devices for trapping and destroying insects are also 
given. Illustrations, descriptions, and specific remedies are given for 
the Colorado potato beetle, cabbage butterfly, cabbage worms, harle¬ 
quin cabbage bug, cabbage and corn cutworms, cotton leaf worm, boll- 
worm, aphides or cotton lice, and corn worm or bollworm. 

Report of tlie entomologist, F. L. Harvey (Maine Sta . Report for 
1892 , pp. 117-146, plates 2, figs. 4 ).—A report is given on the following 
insects: Fall canker worm (Anisopteryx pometaria), the boll or corn 
worm (HeliotMs armigera), chinch bug (Rllssus leucopterus ), horn fly 
(Hcematobia serrata ), two-spotted mite ( Tetr any elms 2-maculatm ), and 
cutworms. 

The fall canker worm is becoming very troublesome throughout the 
State. The use of tin bands, which are figured and described, to pre¬ 
vent the wingless females from crawling up the trees, and of arsenites 
where they have already deposited their eggs, is advised. 

The boll or corn worm is figured and described and some suggestions 
given for probable prevention. 

The chinch bug is reported as having caused considerable local 
damage during the past season. It is figured and described and vari¬ 
ous remedies suggested to prevent its ravages. 

Figures and descriptions of the horn fly are given. Grease, or oil, 
alone or in combination with carbolic acid or sulphur, may be used 
as protective remedies. Kerosene, pyrethrum, or tobacco dust will 
destroy the flies. 

The two-spotted mite is described and figured as a new species under 
the name Tetranyclms 2-maculatns. It was first noticed on some rose 
bushes early in 1891, and has since spread throughout quite an ex¬ 
tended region. Published correspondence shows it prevalent in numer¬ 
ous widely separated localities. So far it seems to be confined to 
greenhouses, and 43 host plants are enumerated, which' the author 
thinks is probably an incomplete list. At present there is no entirely 
effective remedy known. Fir tree oil, diluted about one hundred times 
with water, alcoholic tincture of pyrethrum, and Cole’s insect destroyer 
are all recommended as sprays of considerable value for this insect. . 

Report of the entomologist, 0. M. Weed (New Hampshire Sta. Re¬ 
port for 1890 and 1891 , pp. 242-263, plate fifigs. 6 ).—A statement is given 
of the condition of. economic entomological work within the State. 
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Various forms of spraying devices are described and methods of use 
given; and a refutation is made of the charges that spraying is danger¬ 
ous. The following insecticides are fully described, and their formulas 
and. method of application given: Paris green. London purple, helle¬ 
bore, pyretlirum, kerosene emulsion, Oook ? s soft-soap emulsion, Cook’s 
hard-soap emulsion, and tobacco decoction. The following insects are 
described and. most of them figured: Grasshoppers (Caloptemis atlanis 
and C. fernur-ruhrum ), codling moth or apple worm (Carpoeapsa pomo- 
nella), apple maggot or railroad worm (. Trypeta pomonella), apple- 
tree tent caterpillar { Glmocampa americana), imported elm-leaf beetle 
(Galeruea xantkomelcena ), horn fly (JBTwmatoMa serrata ), and woolly alder 
aphis (Pemphigus tessellata •). Their life histories are given and remedies 
suggested for their repression. 


ROODS—ANIMAL PRODUCTION. 

E. W. Allen, Editor. 

Chemical analyses of some native Morth Carolina grasses, for¬ 
age plants, grains, seeds, and by-products, B. W. Kilg-ore (Forth 
Carolina. Sta . Bid. Fo. 90b., April, 1893 , pp. 14). —Analyses with reference 
to food ingredients are given of the following materials: Yellow pigeon 
grass, gama grass, Rhode Island bent grass, knee grass, broad-leafed 
panic grass, two-edged panic grass, creeping panic grass, wild paniema, 
Banieum microearpon , barnyard grass, false redtop, switch grass, bitter 
grass, American canary grass, a wned bunch grass, sea grass, broad-leafed 
grass, false fescue, wild rice grass, swamp cane, cord grass, marsh cord 
grass, horned sedge, twisted beard grass, beard grass, pickerel weed, 
sedge, false redtop, false rice, broom sedge, yard goose grass, bull grass, 
marsh grass hay, Italian rye grass, fowl meadow grass, Johnson grass, 
orchard grass, Kaffir corn, Kaffir com flour, Kaffir com mailings, white 
milio maize, yellow millo maize, durra, broom corn, sorghum, German 
millet, pearl millet, Hungarian millet, silage corn, corn stalks, corn 
leaves, corn silage, com meal, hominy mill feed, whole com, oat meal, 
wheat bran, alfalfa, cowpea-vine hay, crimson-clover hay, red-clover 
.hay, mammoth clover, soja-bean hay, soja-bean silage, bush clover, pea-' 
nut vines and leaves, peanut hulls, peanut kernels, whole raw cotton 
seed, whole roasted cotton seed, meal from roasted cotton seed, cot¬ 
ton (stalks, burs and leaves), whole cotton seed, rice straw, rice chaff, 
rice grain, rice flour or meal, rice polish, buckwheat, barley, okra pods, 
okra seed, hulls of sunflower seed, and kernels of sunflower seed.' The 
analyses are accompanied by a descriptive text. 

The native grasses were most of them collected when ripe or nearly 
ripe. The composition of some of those which from these analyses seem 
most promising, together with that of the okra and sunflower seed, are 
given in the following table; 
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Analysis of native North Carolina grasses, forage plants, etc. 



"Water. 

. 

Crude 

protein. 

In 100 pa its of dry 

^ le : 35 tro r - 
■; extract. 

matter. 

Crude 

fiber. 

Ash. 


Pei' vent. 

Per cent. 

Per cent 

Per cent. 

Per cent. 

Per cent. 

Gama grass (Tripsaeum dactpMdes) . 

7. 63 

9.83 

1. 88 

47.81 

33.27 

7.18 

Knee grass { Panieum proliferum) . 

8. 73 

14.79 

3. 57 

45.49 

27.74 

8.41 

Wild panieum ( Panieum verrueomm) . 

5.74 

0.08 

2. 75 

47. 59 

32.94 

7.64 

Panieum microearpon . 

3. 81 

8.10 

2. 86 

49. 64 

31.98 

7.42 

False red top (Panieum agrostoid.es) . 

8.40 

8.19 

1. 71 

41. 72 

36.19 

12.19 

Switch grass ( Panieum vinjatum) . 

8 . 02 i 

8.09 : 

1.61 

47. 78 

30. 37 

6.15 

Bitter grass ( Panieum amantm) . 

7. 52 ; 

11.22 | 

2.11 

45. 23 

32.07 

9. 37 

Broad-leafed false fescue (l Tniola latifoUa'i . -. 

6 . 75 • 

9.71 ' 

2. 91 

41.85 

37.00 

8.53 

Swamp cane ( Arurtdinariamaermperma ) . -. 

8 . 53 i 

12.36 : 

4. 48 

33. 53 

. 38. 26 

11.37 

Pickerel weed ( Pontederia cor data) . 

10. 55 1 

15.72 

3.16 

39. 38 

27.73 

14.01 

False, rice (Leeniavirqiaka ).. 

5. 02 : 

9.21 

2. 58 

43. 67 

33.33 

11.21 

Yard goose grass (JSleusim cegyptiacum) - 

5. 01 j 

13.42 

2. 31 

37. 63 

35. 53 

11.11 

Okra pods....... 

0 . 00 1 

5.05 

0. S4 

34.97 

50.63 

8.51 

Okra seed........ 

7. 06 i 

22.86 

16. 26 ! 

26.28 

28. 35 

6.25 

Sunflower-seed bulls (Mammoth Russian)- 

10. 00 ! 

4.17 

1. 73 1 

30.58 

60.96 

2.56 

Sunflower-seed hulls (Black Giant).. 

10. 50 ! 

4.88 . 

3. 81 : 

24. 69 

63. 69 

2.93 

Sunflower-seed kernels (Mammoth Russian). 

- 6. 90 | 

31.54 

47. 17 | 

13. 98 

2.84 

4.47 

Sunflower-seed kernels {BlackGiaiit).. 

6. 85 j 

■ j 

33.89 

44. 82 j 

17.11 

2. 68 

1.50 


Okra seed is rich in protein and fats, while the hulls are low in their content of 
these substances. The proportion of hulls ami kernels in tiuj samples separated by 
hand for analysis were, pods, 59.5 per cent; kernels, 10.5 per cent * * * . 

* The sunflower lias been grown in Russia for a great many years, and since 1842 on 
a commercial scale. There are two kinds grown there—one with small seeds used 
for the production of oil, which lias i( superseded all other vegetable oils in many 
parts of Russia, and the other with large seeds, consumed by the common people in 
enormous quantities as a dainty.’* The cultivation is considered profitable there, 
the average yield being about 1.350 pounds per acre. The oil from the sunflower- 
seed is obtained in Russia very much as cotton-seed oil is in. the United States, by 
separating the hulls from the kernels and expressing the oil from the latter. The 
sunflower-seed cake is a highly nitrogenous cattle food, and is largely exported to 
Germany and England for feeding purposes; the hulls, or shells, of the seed are used 
as fuel, while the seed-cups are fed to sheep * * # . 

The analyses show the hulls of both varieties of sunflower seed to contain more 
protein, fats, and crude liber, and less nitrogen-free extract than cotton-seed hulls, 
an din dicare that they are at least equal, if not superior, to cotton-seed hulls as* a 
cattle food; while the kernels contain more oil than the kernels of cotton seed, and 
together with the other nutrients show* that, .after the oil is expressed, the sunflower 
cake left will be fully up to, if not better, than cotton-seed cake as a food stuff. 


f,,,, -» < Hulls, 50 per cent, 

I Co ee 3 £ erne } S; 50 p €r ce nfc. 

sr cent, 
per cent. 

{. Shells,, 54.5 per cent. 

( Kernels, 45.5 per cent. 


Percentage of parts of j Mammoth Russian sunflower seed j j^eritel 

m ] ' “* . 

Black Giant sunflower seed 


The percentages of parts of the two varieties of' sunflower seed were' obtained by 
the separation of the seeds analyzed, and are subject to change with further, inves¬ 
tigation. These percentages' with the chemical compositions of the parts presented 
in the table show that whole cotton seed .and whole sunflower seed do : not,'differ, 
materially in composition. * : 

: Sunflower seeds were sent out to quite a number of cooperative field experiment¬ 
ers by the station last season, but results of yields are pot yet in shape for publica¬ 
tion. The average yield in live experiments in as many ./paste of the State in 1889 
was about 65 bushels per acre. 
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The results of weighing one lot eueh of Mammoth Russian and Black Giant 
sunflower seed at this station gave 26.7 pounds per bushel for the former and 32 
for the latter. The Mammoth Russian seed, according to our analyses, contains 
21.53 per cent of oil and the Black Giant 20.85 per cent. One bushel of the former 
would therefore contain 5,75 pounds of oil, and the latter 6.67 pounds of oil. 

Miscellaneous fodder analyses {Massachusetts State Sta . Bui. Mo, 
47, May, 1893 , pp. 13-19). —Analyses of corn meal, gluten feed, skim 
milk, artichokes, mangel-wurzels. carrots, gluten meal, excelsior feed, 
wheat bran, ^proteina/* rye feed, and' glucose refuse with reference to 
fat and usual fertilizing ingredients. - 
Patent cattle foods {Mew Hampshire Sta. Report for 1890 and 1891 , 
pp. 211-215 ).—A reprint of Bulletin Mo. 15 of the station (E. S. B., 
voL in, p. 877). 

Sampling corn fodder, H. F. Aemsby (. Pennsylvania, Sta. Report 
for 1891,pp. 32, 33). —To test different methods of sampling com for 
analysis the following experiment was made: 

Four rows of silage corn, covering 14 by 100 feet were, selected where the corn 
appeared fairly uniform, and were sampled in three different ways. 

(1) Two samples of twenty average plants were selected from the standing corn. 
Each of these samples was passed through a fodder-cutter, a suhsample of 10 to 15 
pounds was taken from the cut material after thorough mixing; this sample was 
chopped fine in a large meat-diopping machine, and a final sample of about 1 kilo 
taken for analysis. All this was done separately with the two lots of plants. 

(2) The remainder of the corn was harvested as usual and run through the fodder- 
cutter and crusher. The cut material having been thoroughly mixed, two samples 
of about two kilos each were taken and used directly as analysis samples. 

(3) Two larger samples of 10 to 15 pounds each were taken from the same cut 
material. Each of these was passed separately through the meat-chopper, and about 
1 kilo of the finely chopped fodder taken for an analysis sample. 

The results of the six analyses, as tabulated, indicate that any one of 
the three methods may be safely used. 

Methods of sampling (Pennsylvania Sta. Report for 1891, pp. 210- 
212).— General directions for sampling feeding stuffs, dairy products, 
and seeds. 

The composition and digestibility of the different parts of corn 
fodder, H . J. Patterson (Maryland Sta. Bui No. 20, Mar., 1893, pp. 
16 ). 

Synopsis. Determination of the digestibility of different parts of the corn plant 
■with two two-year-old steers. From these figures and other data obtained at 
the station the amounts of digestible food ingredients contained in different 
parts of the com plant are calculated and compared with the amounts in 2 
tons of clover and timothy hay. The stuhble and husks were found to contain 
60 per cent of the total digestible matter, and the blades only 11 per cent. The 
corn stover from 1 acre contained more digestible matter than the ears from 
1 acre and as much as 2 tons of timothy hay. 

Determinations were made of the coefficients of digestibility of corn 
stubble or butts, topped fodder (stover), corn husks, and blades of 
- I> ul]ed focMcr. using two grade steers about two years old. Each fod¬ 
der was fed in a period by itself, and it would appear that no other 
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food was fed. Six pounds of material per bead and per clay was fed 
in each case. The excreta were collected dining the last five days of 
each period. These data, together with analyses of the different parts 
*of the com plant are tabulated. The following is a summary of the 
results; 

Digestibility of different parts of the corn plant 



s 

I Dry 
| matter. 

Crude 

ash. 

Crude , 
protein, ! 

Crude 

fiber. 

| 

Crude 

fat. 

s Nitro¬ 
gen-free 
extract. 

Corn butts' or stubble; 

t Per cent. 

Per cent. 

Per cent. 

Per cent. 

i 

Per cent. \ 

Per cent. 

Steer A........-. 

! 69 

11 

27 

75 

80 j 

73 

Steer B ...... 

64 

! 12 

15 

71 j 

79 | 

65 

Average... 

Topped corn fodder: 

Steer A.-. 

66.5 

11.5 

21 

73.5 I 

i 

79.5 i 

69 

52 

7 

17 

69 1 

65 1 

50 

Steer B...: 

58 

8 

27 

72 

62 j 

57 

Average.; 

55 

7.5 

22 

70.5 

63.5 ! 

53.5 

Corn husks: i 







Steer A..... 1 

73 

24 

35 

81 

42 

75 

Steer B... 

71 

8 

24 

78 ! 

23 

75 

Average....J 

72 

16 

29.5 

79.5 j 

32.5 

75 

Corn blades (pulled fodder) * j 







Steer A.....i 

62 

33 

28 

75 

52 

66 

Steer B.i 

. 67 

45 

41 

80 

59 

70 

Average. 1 

i 

64.5 

39 

34.5 

77.5 j 

55.5 
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Using these figures and the average yields at the station of different 
parts of the com plant for three years, a calculation is made of the 
yield per acre of digestible matter in various parts of the corn plant. 


Yield per acre of digestible matter of different parts of the corn plant. 



| Ears. 

Topped 

fodder. 

Blades. 

Husks. 

Stubble. 

j 

Total dry substance... 

Ash ....... 

| Pounds. 
1530 

Pounds. 

450 

5 

10 

190 

232 

13 

Pounds. 

197 

14 

6 

88 

105 

4 

| Pounds. 

1 426 

! 4 

i 6 

j 168. 

246 i 
2 ; 

1 Pounds. 
569 
5 

. 6 
241 
304 
13 

Crude protein...... 

157 

1,343 

Crude fiber. \ 

Nitrogen-free extract.. 5 ; 


30 | 

! 

! 1 


Pounds. 

Total, digestible matter in ears.....1,530 

Total digestible ma tier in fodder .....■.,..... 1,042 

Total digestible matter in entire com crop.. . 3 , 172 

The above figures are compared with those for a crop of 2 tons of 
clover and of 2 tons of timothy hay. 

[According to these figures] an ordinary corn crop produces more dry matter and 
more digestible matter than a good crop of either clover or timothy hay. In fact the 
digestible matter in the fodder alone about equals the digestible matter in 2 tons of 
either clover or timothy hay. 

Coming to the question of the distribution of the digestible matter in the different 
parts of the fodder (stover), we find that three-fifths of the digestible matter is con¬ 
tained .in the stubble and husks, parts which are almost entirely wasted; and that 
the blades, which alone receive any economical treatment in preservation and 
feeding, contain but one-ninth of the digestible substance existing in the com 
plant. Surely the farmer who appreciates the enormity of these figures and the 
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great loss of food annally taking place on the farms, will immediately take some 
steps towards the economical saving and feeding of these parts which are now going 
to waste. 

Again when we consider that the com fodder (stover) from 1 acre contains as much ^ 
digestible matter as the corn ears from 1 acre, we can no longer regard corn fodder 
(stover) as a worthless material and treat it with so much disregard, but we must 
realize the fact that it is worthy of careful consideration and intelligent care, both 
in saving it and in securing its complete consumption by cattle. * * 

There is enough digestible matter produced by the corn fodder grown in the 
Southern States to winter all the live stock existing in those States, it it was prop¬ 
erly preserved and prepared in a palatable form. * * * 

By cutting and crushing the corn stalks, cattle will eat and utilize nearly all of 
them. 

Determination of the digestibility of rations, F. "W 1 . Morse. (. New 
Hampshire Sta, Report for 1890 and 1891 , pp. 177-181 ).—A reprint from 
Bulletin No. 11 of the station (E. S. B. ? voL n, p. 414). 

The economical rearing of calves, T. F. Hunt and C. H. Zink, 
jr. (Fennsylmnia Sta. Report for 1891, pp. 112-117). 

Synopsis. —As between whole milk, skim milk, and skim milk mixed with linseed- 
meal porridge for young calves, the trial indicates whole milk to be superior in 
nutritive effect, although the gain on it was more expensive, pound for pound, 
than on skim milk. There appeared to be no advantage from adding the lin¬ 
seed-meal porridge. 

Ail account is given of an experiment made to compare whole 
milk and skim milk with each other and with skim milk to which 
linseed-meal porridge was added. The trial included 9 calves, ranging 
from one to three months old, divided into three equal lots. Lot 1 re¬ 
ceived 17 pounds each of whole milk ; lot 2 ? 16 pounds each of skim 
milk and 1 pound of steam-cooked linseed meal stirred up with hot 
water; and lot 3 received 17 pounds of skim milk. ' Each lot received 
in addition-hay and all it would eat of equal parts of shelled corn and 
oats. The whole milk contained about 4.5 per cent of fat ? and the skim 
milk, as a rule, less than 9.1 per cent. 

The trial lasted from June 1 to November & 5 one hundred and sixty- 
one days. The results were as follows: 

Gain, food eaten, and cost of gain for calves . 



Lot I. 

Lot ir. 

Lot HI. 

Daily gain per aidmal. . A. . . .- . . ......... . . pounds .. 

Daily wain per 1.000 pounds live weight. .... _............ do..„. 

1.77 
6.53 
4.40 
16. 30 
2.50 
0.90 

l.ii 
4.76 
5.40 
23. 20 
4. 90 
4.70 

: 

1.5*5 
5.92 
: 4.90 

! '21.50' 

| ' 3. GO 

■ 3.40 

Dry siihataace eaten daily per animal —........... ---.do.... 

Dry substance eaten daily per 1,000 live weight.'.. ...do_ 

Dry substance required- to produce -one pound increase '—..... .do .. - . 

Cost of food per -jpotmd of increase. ... ... .. _ .cents .. 


The estimated cost of food is based on shelled corn at 39.3 cents, and 
oats at 30J cents per bushel; hay at $9.34 per ton; whole milk at $1 } 
and skim milk at 12 cents per ICO pounds. 

- The calves fed on whole milk made the largest gain per day and ate the least;' 
quantity of dry-substance, making 1 -pound of increase for- each 2} pounds of dry 
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substance eaten, while the lot fed on plain skim milk made a pound of increase for 
each 3.6 pounds of dry substance eaten. The calves fed linseed meal and skim milk 
made the least gain per day and ate the largest quantity of dry substance, requiring 
-nearly twice as much, dry substance for each pound of gain as the calves fed whole 
milk, * * * 

The ordinary observer would distinguish at once the superior condition and ap¬ 
pearance of the calves' fed on whole milk, and also that of those fed on plain skim 
' milk as compared with, those fed on linseed meal and skim milk, * * * 

The superior nutritive value of a pound of dry substance in whole milk is amply 
illustrated. This is, probably, due to the fat of the whole milk, which constitutes 
about one-third of its total dry substance. The greater cost of the whole milk 
makes the cost of a pound of increase much greater, being 9.9 cents as compared 
with 3.4 cents in the plain skim-milk calves. 

Steer feeding, J. Wilson and 0. F. Curtiss (Iowa St a. Bui . No. 20, 

Feb., 1898,$$. 639-689). 

Synopsis .—An experiment with eighteen steers of nine different breeds to compare 
linseed meal with corn meal for growing and for finishing steers., The trial ■was 
with two-year-old steers and lasted, nine months. The results, as shown by the 
average gains and the cost of the same, were rather favorable to the corn meal 
for growth and to the ration containing a large proportion of linseed meal for 
finishing, although the results were not very decisive. The slaughter test showed 
the dairy breeds to he somewhat lacking in desirability. There was a profit of 
about $206 from feeding the eighteen steers. 

The objects of this experiment were to compare linseed meal with, 
corn meal for steers on grass and to compare finishing them with an 
increasing carbonaceous ration and with an increasing nitrogenous 
ration. For this purpose eighteen grade steers were used, two each 
of the following breeds: Shorthorn, Bed Poll, Hereford, Holstein, Gal¬ 
loway, Angus, Swiss, Devon, and Jersey. The steers were nearly two 
years old when the trial commenced. They were purchased in July, 
1891, at an average price of $3.25 per hundredweight. The feeding 
trial commenced March 1,1892, and lasted until December 31, This 
time was divided into three periods of ninety-two days each. In the 
first period, March 1 to May 31, the animals were fed in the barn. The 
food consisted of corn meal, linseed meal, hay, sugar beets, and corn 
fodder. The second period lasted from June 15 to September 15, 
During this time the steers were fed in two separate lots, each lot con¬ 
taining one'steer of each of the breeds. They were pastured in luxu¬ 
riant clover pastures, equal in size and grazing capacity. In addition 
to the pasturage, lot 1 received corn meal at the rate of about 12 
pounds per head daily, and lot 2 received linseed meal at the rate of 
about 8 pounds per head daily. From September 15 to October 1, the 
cattle were gradually changed from pasturage to dry yard feeding. 
The plan was to change lot 1 from pasturage and corn meal to a nitro¬ 
genous grain ration, consisting of corn and an increasing amount of lin¬ 
seed meal; and to change lot 2 from pasturage and linseed,meal to'a 
more carbonaceous ration, consisting of corn and a decreasing amount 
of linseed meal. The third period commenced October 1 and con- 
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tinned until December 31. The coarse fodder, hay, green-corn fodder, 
or stover, u snapped 5? corn, and mangels, were the same for both lots. 
The following table summarizes the result for each lot in each period: ^ 


Total and average results of steer feeding . 



Average j 
weight j 
at begin¬ 
ning of 
period. : 

Xutritive! 
ratio of 
food. 

Total 
gain in 
live 
weight. 

Average 
daily 
gain per 
steer. 

Total 
cost of 
food. 

Average 
coat of 
food per 
pound of 
gain. 

Period I, all fed alike. 

Pounds. 

868 

1:9.4 

Pounds. 
4,116} 

Pounds . 
2.48 

$244.08 

Cents. 

5.93 

Period II; 

Lot 1, com meal . -..-.. 

! 1.113 : 
i 1,113 i 

1:5.8 

1,924 

2.32 

82. 97 

4.31 

Lot 2, linseed meal.. 

1:2.6 

; 1,679 

2.03 

105.35 

6.21 

Period III: 

Lot 1, increasing nitrogenous ration. 

! 

! 1,341 

1:9.5 

! 2,.701 

3.26 

lao. os 

5.92 

Lot 2, increa s in g ear bonaceo u a raiion 

! 1,309 

f i 

1:9.9 

2,320 

2.80 

148.03 

6.38 


The total cost of food and cost of food per pound of gain are based 
on the following prices for feeding stuffs: Corn meal $12, linseed meal 
$15, hav and corn fodder $3, corn stover $1.20, sugar beets 60 cents 
per ton, and pasturage $3 per acre. Ko account was taken of the 
value of the manure produced. 

At the conclusion of the experiment the steers were all shipped to 
Chicago, where they were slaughtered. They were sold at the stock 
yards for 6 cents per pound of live weight, which “was 50 cents per hun¬ 
dred weight more than any other of 15,000 cattle on sale sold for on that 
clay.” The folio wing statement shows the financial result of the feeding: 


Cost of 18 steers, 15,651| pounds, at $3.50 per cwt., March 1 -. $547.82 

Cost of food during nine months under experiment-. 740.46 

Cost of food thirty days during two changing periods. 60.00 

Freight, yardage, food, and commission # ... 96.87 


Total cost, except labor....■. 1,445.15 

Received for 18 steers, 27,530 pounds, at $6 per cwt. 1,651. 80 


Balance........'. 206. 65 


There were unusual expenses that reduced the profits. We had unnecessary 
freight expenses, on account of car room. The expense of feeding during the chang¬ 
ing periods was over 14 cents a pound, and the feeding of lot 2 in the last two periods 
was unduly expensive.. Lot 2 was not fed economically, as the experiment' proves. 

The steers were slaughtered by Swift & Co., of Chicago, January 5. 
A careful record was made of the data for each steer showing shrink¬ 
age in dressing, the weight of the internal organs, content of stomach, 
blood, hide, etc*, and of the several cuts of meat. These data are fully 
tabulated and are summarized for the eighteen steers. The following 
table shows for each breed the estimated selling price, the total gain 
made in nine months, and the percentage of dressed beef: 
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Semite of steer-feeding experiment. 


Xim> ; 
ber. i 

I 

Gains for 
nine 
months. 

Estimated • 
selling s 
value, j 

Dressed 

meat. 

! 

5 


Pounds. 

j 

Per cent. 

K 

i 

7184 

$a 374 

64.3 

n 

2 

799 

s. 374 

67.2 

K 


6431 

6.25 

66.5 

R 

4 

i 660 § 

6.25 

63.8 

i* 

5 

i 740 

8.624 

67.4 

1 X 

6 

694 

6.62| 

I 66.6 

\S 

7 

6293- 

5.00 

60.6 

8 

709* 

5 00 

61.6 

k 

9 

833-f 

6.374 

66.4 

k 

10 

663^ 

o. 374 

66.7 

k 

11 

8331 

6.37| 

67.1 


12 

7 06* 

6.374 

64.6 

k 

13 

781* 

6.00 

64.8 

\ 

34 

678'h 

6.00 

64.8 

<; 

15 

7U6 

5.75 

62.5 

l 

16* 

6534 

5.75 

63.8 

f 

17 

717| 

4. 50 

• ■ 63.9 

X 

18 ! 

5731 

4.50 

58.7 


Shorthorn 
Keel Poll. 
Hereford. 
Holstein. 
Galloway 
Angus... 
Swiss ... 
Devon... 
Jersey... 


The carcasses of the dairy breeds lacked in thickness of cuts, and the marbling 
of fat and lean was not equal to that of the others. The' cuts from the several beef 
breeds were of about equal quality, but the leading hotels, in contracting for their 
meat supplies, specify very fully the maximum and minimum size and weight of all 
cuts; and the reason the estimated value on foot of the Red Polls and Devons fell 
below the other beef breeds was that one of the Polls and both of the Devons were 
a little undersize, and had the rib and loin cuts from these and the Jerseys and Hol¬ 
st eins been sold separately, they would have brought somewhat less than the prime 
cuts of standard size, although the Devons and Polls were of very fine quality. The 
cutter said he never cut better beef than one of the Red Poll carcasses. 

Sheltered vs. unsheltered stock {.Utah Sta. 'Report for 1892 , pp. 
21-29 ).—Trials are reported with steers, sheep, and pigs, made during 
an average winter. There were three lots of three steers each, one lot 
being fed in tlie open air, clear of the barn; another lot fed in the bam 
inbox stalls 6 by 9 feet, and a third lot fed in the barn, tied by chains. 

The trials with sheep included two lots of three animals each, one 
lot being fed in the barn and the other in the open air. 

The pigs, two lots of three each, were fed either in a hog house or in 
a pen outside the hog house. 

The following is the author’s summary of his conclusions: 

(1) Cattle, sheep, and swine on the whole required more food to maintain exist¬ 
ence when fed in the open air than when housed. 

(2) Cattle and hogs made a more economic gain in the open air than when housed. 
• (3) Sheep in the barn did better in every respect than in the open air, although 

confined in very small pens. 

(4) Cattle in box stalls did better than those tied up. 

(5) The greater the freedom of motion up to the freedom of a yard some 10 rods 
square, the more food eaten and the less required for a pound of gain for cattle. 

(6) The trial indicates that free access to shelter and yards is more economical 

than compulsory life in the storms or in close confinement in the barn. This question' 
is under trial, forming the eight years 7 investigation of this question of shelter of 
stock. . 

The feeding and management of cattle, W. A. Henry ( Wyoming 
Sta. Bui. 2Fo. 13, July, 1893, pp. 37-102 ).—This is a reprint of a paper 
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published in the Special Report on Diseases of Cattle and on Cattle 
Feeding by this Department. 

Feeding value of corn meal and "bran for the production of ^ 
butter, T. F. Hunt (Pennsylvania Sta. Report for 1891 , pp. 108-112). 
Synopsis .—A comparison of corn meal with wheat bran, fed in like amounts to two 
lots of six cows each. The lot on wheat bran refused to eat its full allowance. 
In 'point of yield of total milk and butter, and food required per pound of milk, 
the advantage was with the lot on corn meal. 

In this comparison of com meal and wheat bran, two lots of six cows 
each, well along in milk, were used. Each lot contained three Guern¬ 
seys, one Jersey, one Ayrshire, and one grade Shorthorn. In the first 
period, June 15 to 28, both lots were fed alike, receiving 4 pounds of 
corn meal and 6 pounds of bran per cow daily. In the second and third 
periods (July 0 to 26 and July 27 to August 23) lot 1 received 16 
pounds of bran each and lot 2,10 pounds of corn meal. Hay was 
fed in all three periods, together with green timothy and clover in 
the first period, green oats in the second, and green corn fodder in the 
third. At the close of the second period two cows were dropped from 
each lot, being too far advanced in the milking period. 

More corn meal was eaten than wheat bran, as the lot on wheat 
bran refused to eat the whole ration. 

The result during the first two periods was as follows : 

Milk and bidter fat produced. 


lerwd I. 

Lot 1. Corn meal and bran — 
Lot 2. Com meal and bran.... 

Period IT. 

Lot 1. Bran-:.... 

Lot 2, Corn meal. -..... 


‘When fed alike, lot 1 gave considerably more milk and butter than 
lot 2 and ate less food per pound of milk, but on corn meal,alone lot 2 
fully equaled lot 1 on bran alone. Tables are given showing the com¬ 
position of the milk at frequent intervals. 

a From whatever avenue approached, the results indicate that in this 
experiment the feeding value'of the corn meal was about one-fifth 
greater than that of bian as an exclusive grain diet for the production 
of butter fat, the grain being 25 to 40 per cent of the total food eaten, 
and the coarser fodder being timothy hay and green oats or green 
com fodder.” 

The value of cotton-seed meal as compared with bran for the 
production of butter, T. F. Hunt (Pennsylvania Sta. Report for 


Totil ! mik 

daily per 
milk, j an ibial. 

Butter fat 
in milk. 

Batter fat 
veil per 
lot. 

Butter fat 
daily per 
animal. 

Pounds. Pounds. 

Per cent. 

Pounds. 

Pounds. 

1,477 ! 17.6 

4.30 

64 

0. 76 

1,251 i 14.9 

1.15 

52 

0.62 

1 

■ .1,4S7 ! 11.8 

4.06 

60 

0.48 

1,554 ! 12.3 

3.85 

60 

| ' 0.48 
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1891, pp. 92-108 ).—A reprint of Bulletin Bo. 17 of the station (E. S. B„ 
vol. in, p. 468). 

Rye vs. silage, A. J. Bondurant and A. F. Cory {Alabama Col- 

* tegv Sta. Bui. No. 46) June , 1893,pp. 7 ).—A report of a comparison of corn 
silage with green rye fodder during four weeks, from February 3 to 
March 2 , on four thoroughbred Jersey cows divided into two lots. The 
feeding was in two periods of two weeks each. During the first period 
lot 1 received rye and lot 2 silage, and at the end of the first period 
the lots were reversed. The grain' and coarse fodder, corn-and-cob 
meal, cotton-seed meal, oat straw, and pea hulls were the same for both 
lots. The cows were fed all the silage or green rye they would eat. 

The yield of milk and the amounts of rye and silage eaten are" tabu¬ 
lated for each lot. In the case of both lots the yield of milk was some¬ 
what higher (27£ and 74J pounds, respectively) on rye than on silage. 

Silage in dairy farming (New Hampshire Sta. Report for 1890 and 
1891 , pp. 203-211). —A reprint of Bulletin No. 14 of the station (E. S. B. 
vol. in, p. 88.) 

Feeding tests with sugar meal, cream-gluten meal, and germ 
feed, W. W. Cooke (Vermont Sta . Bui. No. 31,pp. 3). —This bulletin 
reports briefly the results of a feeding trial with nine cows to compare 
cream-gluten meal, corn-germ feed, or corn bran and gluten feed with 
each other and with a ration of 4 pounds each of bran and corn meal. 
The trial lasted from February 23 to June 14, 1892. Each of the three 
foods tested was fed in a four weeks 5 period. In the intermediate 
periods the corn meal and bran ration was fed. The coarse fodder 
consisted of com silage' and cut hay. No data are tabulated. From 
the results of this single trial “we are led to the conclusion that the 
genn feed has about the same feeding value as a mixture of equal 
parts by weight of wheat bran and corn meal ; that sugar meal and 
cream-gluten meal both have a higher feeding value than the above; 
and that these latter also have a slight effect on the richness of the 
milk” 

Record of the Vermont Station herd for the year 1892, W. W. 
Cooke ( Vermont Sta. Bui. No. 33, pp. 3). —This contains in tabulated 
form a summarized record of the station herd for the year 1892. Some 
of the best records reported are as follows: 

# Pipchin Second, 10,746 pounds milt, 405 pounds butter in, a year. 

Bright Eyes, 6,726 pounds milk, 419 pounds butter in a year, 14.1 pounds butter in 
7 days. 

Cigarette, 10,691 pounds milk, 431 pounds butter in a year. 

Sadie’s Delight, 9,004 pounds milk, 454 pounds butter in a year, 14.2 pounds but¬ 
ter in a week. 

Myrtle, 7,482 pounds milk, 482 pounds butter in a year. 

The highest record we have ever had is that of Dinah, who has given 52 pounds 
milk in a day and 12,224 pounds milk in a year, while the butter record is 16.4 
■ pounds butter in 7 days, and 506 pounds.butter in a year. , 

That these cows have been liberally fed, goes without saying. The regular grain 
ration was 8 pounds per day per cow for those in milk. This has been increased for 
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some of tlie heaviest milkers and decreased for the younger stock. This grain has 
keen mostly wheat hr an and corn meal, equal parts by weight, though it has been 
varied greatly in the different experiments, 

Dorset horn sheep, IX O. Bourse ( Virginia Sta. Bui. Wo, 25, Feb*, * 
1893, pp» 12. plate 1, fig . 1},—This is a paper on the history of 
Dorset sheep in England and in America, a discussion of their mer¬ 
its, with opinions of sheep-growers in this country, the experience with 
them at the station, and a list of the lambs, weight and fleece from three 
ewes on the station farm. 

Our own experience, while very limited, has been encouraging. The sheep are 
easily kept, docile and quiet, nicely shaped, and the best of mothers. We would 
also add another feature not mentioned in experiences given, yet a fact well known 
to breeders, they have but little fear of dogs, and often will drive them from the 
field—the ewe, when earing for her young, showing at times the greatest courage in 
this direction. Concerning the quality of wool, we sent a small lot to a Richmond 
commission merchant, and Ms reply we give in full: “We inclose herewith state¬ 
ment and cheek for one sack wool. We find that this is a very desirable staple, and 
good strong wool. There is only one feature of it that detracts from its being specially 
attractive, and that is, that it has a little too much weight to it. This, of course, is 
better for the grower, but the manufacturers want it in light condition, so as to 
produce the greatest amount of goods out of the smallest amount of weight. We 
believe this grade wool will sell well. If you should have any the coming spring, 
we shall be glad to handle it for youd* 

A comparison of pasturage, soiling, and hay for sheep ( Utah 
St a. Report for 1892, pp, 14-20 ).— Three pieces of land, each three fourths 
of an acre in size, were used in this trial. From June 1 to July 29, 
three lots of two sheep each were fed, lot 1 being pastured, lot 2 fed 
green grass in the barn, and lot 3 fed dried grass in the barn. Each 
lot was confined to the product of one of the three-fourfchs-acre plats. 
By July 29 the grass had ripened and commenced drying up. so that 
the lots were fed from that time until September 21 in a similar man¬ 
ner on grass and hay from a mixture of varieties which remained green. 
At the close of the trial the sheep were slaughtered. 

The changes in live weight, calculated .amounts of food eaten, and 
data obtained at time of slaughtering are tabulated for each lot. The 
largest increase in live weight was made by the lot on pasturage, and 
there was little difference between the gains in weight by the lot on 
' green grass and the lot on hay. 

The calculations made of the amount of dry matter eaten by each 
lot indicate that the lot fed green grass" ate less than either of the other - 
lots. “Lot 1 (pasturage) requiredless pounds of food for a pound of gain 
than did lot 2 (soiling).” The difference, however, seemed to be but 
small. The shrinkage at time of slaughtering was practically the 
same for the three lots. 

Feeding experiments with pigs, J. B. Lindsey (Massachusetts 
State Sta . But Ah. 47, Map, 1893, pp.2-t2 ).— A description of the eight- 
, eenth and nineteenth feeding, experiments,with pigs at the station. 
For accounts of earlier experiments see Annual Deports of the station 
for 1890 and 1891 (E. S. B. voL in, p. 155; iv, p. 68). 
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Eighteenth feeding experiment . (pp a 2-6).—Six grade Chester 'White 
Digs weighing from 25 to 36 pounds each were used in this experiment. 
They were all fed alike, but in separate pens. The trial lasted from 
August 9 to November 28. In the first period, when the pigs weighed 
from 25 to 86 pounds, they received 2 ounces of corn meal to each quart 
of skim milk fed ad libitum; in the second period, SO to 125 pounds, 4 
ounces of corn” meal to each quart of skim milk and 4 ounces of gluten 
meal as a substitute for each quart of skim milk when the supply of 
skim milk ran short; and in the third period, 125 to 180 pounds, they 
received 4 to 6 quarts of skim roilk and all they would eat of a mixture 
of parts of corn meal to each part of gluten feed. The nutritive ratio 
of the food was 1:3.3 in the first period, 1:4.5 in the second period, 
and 1:4.9 in the third period. The summary of the average results for 


the six pigs is given as follows: 

Live weight gained during the experiment.pounds.. 155.60 

Per cent of loss in dressing... 21.60 

Dry matter eaten per pound of gain in live weight..... .pounds.. 2 .27 

Cost of food per pound of gain in live weight..cents.. 3.64 

Net cost of food per pound of dressed weight. cents.. ' 3,30 

Total profit per pig.-._... $3.29 


The cost of food is based on corn meal at $24 and gluten feed at $23 
per ton, and skim milk at 1.8 cents per gallon. The net cost of food 
takes account of the value of the fertilizing ingredients of the food. 

Analyses of the feeding stuffs used with reference to fertilizing 
ingredients are given. 

Nineteenth feeding experiment (pp. 6-12).—This experiment was made 
to continue the trial with gluten feed and to compare a wide and a 
narrow ration. Six pigs were divided into two equal lots. Lot 1 was 
fed in a similar way to the pigs in the preceding experiment, the 
division into periods being the same; lot 2 was fed 6 ounces of corn 
meal to each quart of milk in the first period, and in the second and 
third periods 4 quarts of skim milk, 2 quarts of water, and corn meal 
ad libitum . Lot 2, therefore, received food having a wider nutritive 
ratio, the ratio for it being 1: 4.2 in the first period (lot 1,1: 3), 1: 5.3 
in the second period (lot 1,1: 3.6), and 1: 6.5 in the third period (lot 1, 
1:4.5). The trial lasted one hundred and twenty-six days. The sum¬ 
marized results were as follows: 


Summary of results of pig feeding. 


• ! 

Lot 1 
(narrow 
ration). 

Lot 2,' : v 
(wide:" . 

, ration).;';; 

Average.live weight gained.....pounds.- 

146,17 , 
18.53,: 
2.82 
, 3.45. 
4.55 
5.58 
8.88 
■$£» 

■ 152,00 

IB. 10 
! ", ,2L5f ■ 

■ MM- 
3.95 
4,91 
3.90 

$4.95 

Dry matter eaten per pound of gain in. live"-weight....pounds. 

Dry matter eaten per pound of gain in dressed weight....do..;. 

Cost of food per pound of live weight.....cents. 

Cost of food per pound, of dressed weight. -■.....A--do- 

Net cost of food per pound of dressed'weight..... .do.. -- 

Average' profit per pig................ 
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The net cost of food takes account of the value of the fertilizing in¬ 
gredients of the food. The pigs were sold at 7| cents per pound, live 
weight. No difference in the amount of intestinal fat was obsei'ved in 
either lot. 

Briefly stated, from a practical standpoint, these two experiments and many 
others made at the station teaeii ns the following lessons: 

(1) Shim milk, together with corn meal, gluten meal, wheat hr an, gluten feed, 
maize feed, etc., combined as above stated have proved healthy and profitable 
foods for the production of pork for our markets. 

(2) With skim milk reckoned at 1.8 cents per gallon, gluten feed at $21 to $23 per 
ton, and corn meal at $23 to $24 per ton, we have been enabled in these experiments 
to produce dressed pork at from 4.6 cents to 5.3 cents per pound. ' The net cost of 
the dressed pork produced (obtained by deducting the value of the manure pro¬ 
duced) was from 3.3 to 3.8 cents per pound. 

(3) Farmers having a quantity of skim milk at their disposal can utilize it 
profitably by feeding it to growing pigs, as above described. If this milk can be 
sold, however, at 1 cent per quart, or more, it would undoubtedly be more profitable 
to sell it than to use it in the production of pork. 

(4) Experiments made at this station have proved that it is not profitable to feed 
pigs after they reach a weight of 180 to 190 pounds, excepting, perhaps, when pork 
commands an exceptionally high price. Fed beyond this weight, the food con¬ 
sumed increases, and the'percentage of gain in live weight steadily decreases, so 
that the daily cost of food consumed is more than the value of the daily increase in 
weight. This fact has since been confirmed by other stations. 

(5) In the last experiment, lot 2 (wide ration) gave slightly more favorable 
results than lot 1 (narrow ration). These results are not decisive enough to enable 
us to make any deductions, especially when the results of previous experiments 
at this station with narrow rations and experiments elsewhere with both wide and 
narrow rations are considered. Repeated trials are necessary to establish facts. 

Practical rations for pig feeding (pp. 10 ? 11).—Three sets of rations are 
recommended for pigs at different stages of growth. These rations are 
% given as the result of experience at the station in pig feeding. 

Feeding experiments with pigs, G. H. Whxtoher {New Stamp- 
■ shire Sta . Report for 1890 and 1891, pp. 168-176 ).—A reprint of Bulletin 
Iso. 11 of the station (E. S. B., vol. n, p. 413). 

Grass vs. non-grass fed pigs, J. W. Saxborn {Utah Sta. Bui No. 
22, May, 1893, pp. 1-7). —The object of this trial was to determine the 
value of grass in addition to a liberal grain ration for pigs, and to 
determine the effect of exercise in a large pasture or a yard and con¬ 
finement in a small pen. 

Four lots of three pigs each were fed from May 25 to October 14. 
Lot 1 received pasturage; Jot 2 was confined in a yard6 by 8 rods, and 
grass was. cut and carried to it; and lots 3 and 4 were confined in pens 
8 by 16 feet, one lot receiving grass, and the other no grass. The four 
lots received all the grain they would eat, composed of ground wheat, 
ground barley, and bran. The following table summarizes the results 
by lots, the figures given being the total for the three pigs in each lot: 
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Gains in weight and food consumed by pigs. 


! Gain in i Grain \ Grass 
; weight. | eaten, j eaten. 



Founds. 

461 

42S 

Pounds. 
2,285.7 

2,254.0 
2,114.0 
i 2,114.0 

Pounds. 

Xofcdet. 

531 

Lot 2, green ^rass in yard-..-...... 

Lot- 3, green grass in pen...... j 

329 i 

531 

STone. 

Lot 4. no g rass in pen..; 

332 | 



These resalts show that the lots allowed considerable freedom for 
exercise gained more in live weight than the two lots kept in pens, hut 
that they also ate slightly more- grain. ■ The two lots kept in pens made 
almost exactly the same gain in live weight and ate the same amount 
of grain, showing no apparent advantage from feeding grass. u The 
inference is that exercise to a growing pig is desirable for the purpose 
of inducing large consumption. The figures show no pronounced 
advantage in favor of feeding grass to pigs/-’ 

Two meals vs. three meals daily ( Utah Sta . Report for 1892 , 
pp, 86-39 ),—Three trials were made with pigs and steers, two lots of 
three each. The food of the pigs was oats, peas, barley, and wheat, fed 
ground; and of the steers alfalfa, wild hay, roots, and grain, the character* 
of which is not stated. The results are summarized as follows; 

(1) Slioats fed twice dally required 5.3 pounds of food for a pound of gain, while 
those fed three times daily required 6.3 pounds for one of gain, 

(2) The nutritive effect of grain when fed three times daily was as great as when 
fed twice daily. 

(3) The superior gain of those fed twice was due to greater consumption of food. 

(4) Cattle when fed twice daily made a greater gain than when fed three times 
daily. 

(5) Less food was required for a pound of gain for steers when fed twice daily than 
when fed three times. 

Feeding horses { Utah Sta, Report for 1892,pp, 30-35 ).—In this trial 
a ration of timothy and corn was compared with one of clover, oats and 
wheat. 

Two lots of two working horses were used. These were fed from 
April 25 to July 2, and then the lots were reversed and the feeding con¬ 
tinued until September 1. 

The nutritive value of the clover, oats, and wheat ration was 1; 5.5, and 
of the timothy and corn ration 1; 14.8. 

' Analyses of the foods used and the changes in live weight are 
given. Previous to August 1 the grain was fed tiugromid, and after 
that date it was fed ground. 

The author summarizes Ms results as follows: 

(1) Com meal and timothy did not sustain workhorses as well as oats, wheat, and 
clover hay. 

(2) Horses did as well when receiving whole grain as when receiving ground 
grain. % 

(3) A ratio of 1:14.8 was not as effective as one of 1:5.5. 
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(4) It appears that a narrow nutritive ratio or one rich, in protein was "better for 
working horses during summer heat than the very wide nutritive ratio fed. 

(5) Presumably a wide nutritive ratio would be more satisfactory in winter than 
in summer. 


VETERINARY SCIENCE AID PRACTICE. 

J. F. DUGGAR, Editor. 

Experiments with mailein, W, B. j^Txles (Iowa Sta. Bui. No. 20, 
Feb., 1893, pp. 729-731 ).—An experiment in the use of mailein as an aid 
in the diagnosis of doubtful cases of glanders was made on two horses 
with glanders and on two healthy animals used as checks. 

The mailein. which was furnished by the Bureau of Animal Industry 
of the XL S. Department of Agriculture, was prepared as follows: 

“Acid peptonized beef-broth cultures, containing 5 per cent glycerine, 
were inoculated with the glanders bacillus and the cultures allowed to 
grow for two months at the temperature of the room. At this time the 
growth, which had been abundant, had almost entirely ceased. The 
liquid was then heated for two hours from 80° to 100° C., after which 
it was filtered through a Pasteur tube to remove germs. The resulting 
clear amber liquid, after being tested to prove the absence of germs 
and diluted with 5 per cent glycerine for the better preservation - , was 
used for injection. 57 

One of the glandered animals, whose temperature at the time of 
injection was 98.9°, showed a temperature of 102.6° twelve hours after 
the injection; the other glandered horse, whose temperature at injection 
was 99.4°, gave a maximum temperature of 103.8° nine hours after the 
injection. In the healthy animals no marked increase of temperature 
took place. Post-mortem examinations revealed the lesions of glanders 
in the animals which were suspected of having the disease, and in which 
the presence of glanders was indicated by the mailein test. 

The results show that, in these cases, mailein was a positive test for 
glanders. 

Colic in horses and mules, T. Butler (Mississippi Sta. Bui . Ho. 
25, June, 1893 , pp. 10 ).—This popular treatise is intended for the use of 
those farmers who are compelled to treat their own stock. The subjects 
discussed are the causes of colic; the nature, symptoms, and treatment 
of spasmodic colic; the nature, symptoms, and treatment of flatulent or 
wind colic; acute indigestion; and inflammation of the bowels. 

Eye diseases of domestic animals, C. A. Gary (Alabama Col¬ 
lege Sta . Bui No. 43. May , 1803 1 pp. 79).*— This bulletin is a popular 
compilation and is prefaced by a description of the anatomy of the 
■horse’s eye. 

The following diseases are discussed: Inflammation of the eyelids; 
entropium, or folding inward of the lid; ectropium, or folding out¬ 
ward of the lid; ptosis, or falling of the upper lid; diseases of the 
haw, or membrana nfetitans; diseases of the tear apparatus; dis* 
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eases of ilie tissues surrounding the eye and in the orbital cavity; 
conjunctivitis; wounds of the cornea; keratitis or corneitis; infections 
conjunctivitis and keratitis, or infectious inflammation of the conjunc¬ 
tiva and cornea; ulcer of the cornea: opacities of the cornea; staphy¬ 
loma of the cornea; new growths on the cornea; iritis, or inflammation of 
the iris; closure of the pupil; cataract; amaurosis, or paralysis of the 
retina or optic nerve; glaucoma; liydrophtlialmus; exophthalmtis, or dis¬ 
location of the eyeball; and periodic ophthalmia, or moon blindness. 

Under the heading, u Animal parasites of the eyef FUaria papilosa 
and F. laclirymails are described. Squinting, cross-eye, or strabismus 
is mentioned, and some of the causes of indistinct vision and shying are 
treated. One hundred and thirty-four cases of periodic ophthalmia in 
Alabama were reported to the author. At some length the author 
indicates the best methods of examining the eyes. 

Head scab of sheep, diphtheritic conjunctivitis of turkeys and chick¬ 
ens, cerebritis or blind staggers, u big head ?? (Osteo porosis), parturient 
apoplexy or milk fever, hog cholera, and pink eye are the diseases 
reported to the author as occurring in different parts of the State. 

DAIRYING. 

E. W. Allen, Editor. 

The effect of setting milk warm or cooled upon the separation 
of cream, W. H. Gaebwf^l {Pennsylvania Sta. Report for 1891, pp. 
118-123 ). 

Synopsis .—Five trials made to compare the effect of setting milk at once at.its nat¬ 
ural temperature, and of first cooling it rapidly 10° to 20° and then setting, 
failed to show any marked uniform difference in the thoroughness of creaming 
or in the clmrnability of the cream. 

To compare the thoroughness of the separation of the cream in cold 
deep setting, when milk was set at once at the temperature at which 
it was drawn, and when it was first cooled, five series of trials were 
made. Each series, included from four to six separate trials. They 
were made during the months of June, July, and November. In each 
case the milk was taken from the stable to the spring house as soon as 
milked. There it was divided into two equal portions, one portion being 
set at once, the temperature of the milk when set ranging from 82° to 
94° E. The other portion was cooled by a Sealing milk cooler and 
aerator and then set, its temperature at time of setting ranging from 
54° to 69° E. In four trials the milk was skimmed after twenty-four 
hours, and in one trial after twelve hours. 

■ The milk was from the station herd of Guernsey and grade Guern¬ 
sey and Jersey cows. 

La three of the four , trials when the milk stood twenty-four hours in the, creamer 
more fat was found in the skim-milk from the lots set warm, . In the' other trial and 
the one where the milk stood hut twelve hours, more fat was found in the skim milk 
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firvm the lots eooled before setting. The average of the four lots set twenty-four 
hours show 0.08 per cent more, fat in the lots set warm. The difference in*the one 
trial where the milk was set but twelve hours was only 0.009 per cent. These 
differences are unessential and agree with'the results obtained at the Cornell Uni¬ 
versity and Maine Stations and with the later results at Wisconsin. 

The claiming record is also given for the cream raised by different 
methods of treatment in three trials. This record showed no marked 
differences in ehurliability’ of the cream which could be attributed to 
the difference in. treatment of the milk before setting. 

Deep vs. shallow setting of milk, C. S. Plumb (Indiana 8ta. Bui. 
Me. 44, May, 1693 , pp. 21-27, Jig. 1). 

Synopsis. —Twenty-four comparative trials were made in winter of setting milk in 
deep and in shallow cans in the open air, and skimming after twenty-four 
hours. In all but four eases the skim milk from deep setting contained consid¬ 
erably more fat than that from shallow setting, the average loss from deep 
setting being nearly twice as much as that from shallow setting. Seven churn 
tests of the cream obtained showed a much larger loss of fat in the buttermilk 
from the shallow than from the deep setting, although the losses were excessive 
in both cases. 

Ten comparisons of these two methods of setting milk were made in 
December and fourteen in February. The milk of the station herd was 
divided into two portions, one being set in deep cans and tbe other in 
shallow pans. The deep cans were of the Shotgun pattern, 20 inches 
deep and 8 inches in diameter, and were skimmed from the top with a 
conical dipper. The cans were not set in water, but as the tests were 
made in winter a temperature of about 45° F. was secured. Tbe milk 
in shallow pans attained a temperature ofabout 42.8°. The milk was 
in all cases skimmed after twenty-four hours’ setting. 

The fat tests were made with the Babcock milk tester. The milk set 
contained on an average 3.0 per cent of fat. The percentage of fat in 
the skim milk from the deep setting ranged from 0.25 to 1.45 per cent, 
and averaged 0.92 per cent; and that from setting in shallow pans 
ranged from 0.17 to 1.12 per cent, and averaged 0.47 per cent. The loss 
was, then, nearly twice as great in deep setting as in shallow setting-at 
the temperature prevailing. 

Slightly more cream was secured from shallow setting than from deep 
setting. 

Seven churn tests were made with the cream obtained in the above 
trials. The percentage of fat in the buttermilk averaged 0.46 for tbe 
deep setting and 0.S5 for the shallow setting. 

“ rt is noticeable that in every churning a greater loss of fat occurs 
from shallow-pan buttermilk than from deep can, the average for the 
seven churnings being nearly 100 per cent greater. The cause for this 
difference in loss is not made clear to the writer, and further experi¬ 
ments in churning the two classes of cream should substantially dupli¬ 
cate the results secured from the seven churnings, before it can be 
assumed that these relative losses will probably oceur as a general 
thing. In either lot the loss of fat is greater than it should be.” 
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Surface vs. bottom creaming of milk set in deep cans, C. S. 
_Pi,U3iB (Indiana Sta. Bui. Xo. 44, May, 1893 , pp. 28-31, Jig. 1 ). 

Synopsis. -Twenty-two comparisons made during January and February in skimming 
milk from Shotgun and Cooley cans set in the open. air. "More cream was se¬ 
cured in ski mining from below (Cooley cans). The loss of fat in The skira milk 
was nearly twice as large by skimming from above'with, a dipper (Shotgun can) 
as by dra wing the skim milk from below. 

During January and February twenty-two trials were made, setting 
the milk in deep cans in the open air and skimming* from the top (Shot¬ 
gun can) and from the bottom (Cooley can). In all 1.054 pounds of 
milk were.set and skimmed by each method. 

A considerably larger volume of cream was obtained in skimming 
from below than from above, the exact amounts being 334 pounds and 
205 pounds, respectively; hence the volume of skim ini Ik was larger 
where the milk was skimmed from above. 

The average percentage of fat in the skim milk was 0.27.in skim¬ 
ming from below and 0.5 in skimming from above. The actual amount 
of fat lost in skimming from above was twice that lost in skimming 
from below. 

Reference is made to experiments in the same line by Babcock, re¬ 
ported in Bulletin Xo. 20 of the Wisconsin Station (E. S. R., voL in, 
p. 480), which “ showed no material difference in the efficiency of the 
two methods if the skimming was carefully done and the same amount 
of cream taken in each eased 7 

Influence' of dilution upon creaming milk, O. S. Plumb (Indiana 
Sta , Bui. Xo. 44 , May, 1893 , pp. 32-30). 

Synopsis .—Fourteen comparisons of diluting milk one-half with warm and with cold 
water and of setting undiluted showed a positive loss from dilution, the loss 
being least where warm water was used for diluting. 

To test the efficacy of diluting milk with warm and with cold water 
before setting, fourteen trials were made during February, using 
Cooley cans submerged in cold well water. Ninety pounds of milk 
were set bach day, 30 pounds being diluted with cold water (about 46° 
F.), 30 pounds with warm water at about 93° F., and the remaining 30 
pounds set undiluted. The temperature of the water in the creamery 
averaged 45.7° F. The milk was skimmed after about twenty-three 
hours. A considerably larger quantity, of cream was secured when 
the milk was diluted, due to the fact that the cream retained more 
water." Correcting the analyses of the skim milk for the water added, 
it is found that on an average the percentage of fat in the skim milk 
■was 0.30 for cold dilution, 0.27 for warm dilution, and 0.2 for undiluted 
milk. “These figures seem to show most conclusively that, it is un- 
, wise to dilute milk for the purpose of securing more effective creaming, 
and that in fact dilution is a positive detriment. 77 ' . 

Reference is made to experiments made elsewhere, the majority of 
' ' 6930—Ho, 1-6 
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which indicate bo advantage from dilution with either warm or cold, 
water* 

Aeration of mills, 0. IS. Plumb (hidkind Stci. Bui . J$ o» 44, May, 

1893, jpjp. 37-39). 

Symjms.—A study of tlie effect of aerating milk on the thofoiiglmess of the cream¬ 
ing showed no particular advantage from aeration, the yield of cream and of 
Butter being practically the same whether the milk was aerated and or not. 

The object of these trials was to determine the effect on the thor¬ 
oughness of the creaming of aerating and cooling milk previous to set¬ 
ting. An Evans & Healing aerator was used, which rapidly reduced the 
temperature of the milk. Fifteen trials were made during May, in each 
of which 50 pounds of milk from the station herd was divided into two 
parts, one part being set at once in submerged cans and the other 
aerated and then set under similar conditions. Both lots were skimmed 
after twenty-four hours. The temperature of the aerated milk at set¬ 
ting was about 50.5° F. and of the milk not aerated, 88.3°; and the tem¬ 
perature of the water in which the cans were submerged averaged 
54.5° F. 

In the fifteen trials 183 pounds 5| ounces of cream were obtained 
from the aerated milk and 181 pounds 10J- ounces from the milk not 
aerated. 

The average percentage of fat in the cream was 24.4 for the aerated 
milk and 24 for that not aerated. Slightly more fat was secured from 
the aerated milk. 

Eleven churning tests made with the two kinds of cream gave a yield 
of 0 ounces more of butter from the cream from aerated milk. . 

A study of the work thus far recorded indicates no gain in yield of fat through 
aerating milk. 

It was noted during the test that the aerated milk kept sweet a few hours longer 
than that not aerated. On the evening of May 16th and the morning of the 17th two 
lots of milk were treated as before, excepting that skimming was postponed. On 
the morning of the XSth the aerated milk set on the 16th was sweet, while that not 
aerated was slightly acid, and on the 19fch that sweet the day previous was sour, 
while the slightly acid was quite sour. The milk set aside on the morning of the 
17th gave results 'similar to the. other two lots. 

The Baby separator in the private dairy, 0. S. Plumb (Indi¬ 
ana Sta. Bui. Vo. 44, May, 1893, jpp. 40-43, figs. 2).— An illustrated 
description is given of the Baby separator and the results of six tests 
made at the station on the effectiveness of the machine. Mixed milk of 
the herd,. Jersey milk, and Holstein milk were used in separate cases. In 
every ease the fat in the skim milk was 0.1 per cent. Results of similar 
trials at the Wisconsin Station are cited from Bulletin Ho. 29 of the 
station (E. S. R., vol. m, p. 480), 

Directions for using the Babcock milk test and the lactometer, 
S. M. Babcock ( Wisconsin Sta. Bui. Wo. 36, July, 1893, pp. 31, figs. 6).— 
“This test was first described in Bulletin Ho. 24 issued by the Wiscon¬ 
sin Agricultural Experiment Station in July, 1890. A description of it 
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was also printed in the Seventh Annual Eepori of the station, which 
appeared early in 1891. The demand for these publications, growing 
out of the extended use of this test by dairymen and breeders in all 
parts of the world, was so great that the editions were soon exhausted, 
and Bulletin Iso. 31, giving fuller information regarding the use of the 
test, was issued in April, 1892. The entire edition of this bulletin, com¬ 
prising 19,000 copies, has already been sent out, and it is necessary to 
describe the test again in order to supply the numerous calls which are 
received.” 

The present bulletin is practically the same as Bulletin JSo, 81 of the 
station (E. S. E., vol. it, p. 193), with some minor precautions sug¬ 
gested by further use- of the method. 

Occasionally [sulphuric] acid is obtained which is of the proper strength, but 
which, owing to some impurities, fails to give a clear separation of the fat. Two or 
three lots of such acid, which blackened the fat even when used in small quantities, 
and with which it was impossible to obtain satisfactory results, have been met with. 
The cause of the trouble is unknown, and the best remedy is to change such acid for 
that from a different lot, as most of the sulphuric acid which has the correct specific 
gravity will be found to give good results. * * * 

If [when the bottles are filled with hot water] clots of curd or other matter are 
mingled with the fat, making the reading uncertain, the difficulty can usually be 
avoided by adding the hot water in two portions, filling the bottle at first only to 
the neck and after whirling for about one minute adding sufficient hot water to 
bring the fat into the graduated neck, after which the bottle should be whirled and 
the fat measured. * *■ * 

[In testing skim milk, or buttermilk] if only traces of fat appear in the neck of the 
bottle, the fat in the milk examined may be nearly 0.1 per cent., and this reading 
will be more nearly correct than estimates of from 0.01 to 0.05 per cent which often 
appear in the agricultural papers. The reason for this is that minute quantities of 
fat are either dissolved or not separated by the method. The amount of fat lost in 
this way is about the same for all milk; it is compensated for when sufficient fat is 
present to form a complete layer across the neck of the bottle by reading to the 
point where the fat meets the glass instead of at the concave surface. * * * 

The examination of cheese is not as satisfactory as that of other dairy products. 
The chief reason for this is the unequal distribution of moisture and fat in the 
cheese, making it very difficult to obtain representative samples. On account of 
this, tests made from different parts of the same cheese, especially if it be very rich, 
often vary as much as 2 or 3 per cent in the amount of fat found. To avoid this, as 
much as possible, samples should be taken in a uni form manner. 

The provisional method for the sampling of cheese, adopted by the 
Association of Official Agricultural Chemists, is given. 

In connection with a discussion of the composite test, a description 
is given of the method of preserving composite samples with potassium 
bichromate, as suggested by Affin.* 

The use of potassium bichromate for the preservation of composite samples of milk 
has been thoroughly tested w r ith most satisfactory results by students of the Wis¬ 
consin Dairy School during the past winter. Samples of milk have been kept in this 
way, in a warm room, for more than a month without being coagulated, and deter¬ 
minations of fat in these samples at frequent intervals, have shown no change in 
the amount of fat found. In all one hundred and fourteen composite tests were made 
by this method. Each of these was made up of either four or six samples of milk, rang- 
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ing from partly skimmed milk containing little fat to very rich, milk containing more 
than 6 per cent of fat. The samples were kept in a warm room from eight to ten days 
after the first portion was added, and were, without exception, in good condition 
when the final test was made. All determinations of fat, both in the single and 
composite samples, were made in duplicate, the bottles containing the tests being 
shown to the instructor in charge, and a written report given to him each day, of 
the tests. The final results are given below: 

Average per cent of fat in all single samples, 3.676; average per cent of fat in all 
composite samples, 3.651. 

Of the one hundred and fourteen trials there were only four in which the difference 
between the composite test and the average of the single tests exceeded 0.2 per cent, 
and in all of these the milk was partially churned by too much mixing, making it 
impossible to obtain a representative sample of the composite. Of the remaining 
one hundred and ten trials only ten gave differences larger than 0.1 per cent fat, and 
in forty trials the composite test agreed exactly with the average per cent of fat in 
the single tests. These results are far better than we have obtained by any other 
method, and I believe warrant its adoption in factories. 

In making tests on this plan a pint or quart fruit jar should be provided for 
each patron. Into each of these jars should be placed from one fourth to on© half 
gram of powdered potassium bichromate. This need not he weighed, as the amount 
can vary considerably without affecting results. The amount specified is about one 
half as much as would lie upon a cent, or as much as can be taken upon a pen-knife 
blade 1 inch long. This will be sufficient to preserve from a pint to a quart a week. 
A little experience will teach one how much to use; enough should be used to tint 
the -whole sample a light straw color, and it should be perfectly liquid when the 
final test is made; if this is not the ease, more should be used. 

Each jar is labeled or numbered to designate the patron to whom it belongs, and 
into it is placed a measured sample of bis milk each day until the test is made. 

A small tin cylinder, holding from 1 to 2 ounces of milk when filled to the brim, 
makes a convenient measure for this purpose. Whenever a fresh sample of milk is 
placed in the jar it should be mixed with the milk previously added, by giving the 
jar a rotary motion ; unless this is done the cream which separates may adhere tena¬ 
ciously to the sides of the jar and prevent the taking of an accurate sample when 
the test.is made. The jars, should be tightly closed after each sample of milk is 
added, and should be kept in a cool place during the week. 

If kept too warm the cream will become so hard that it can not be mixed with the 
sample without danger of churning, which will always lead to low results. The test 
of the composite sample is made in exactly the same way as with fresh milk. 

This method of preserving composite samples has been patented by MivAfen in 
Sweden, but so far as I know no restrictions are placed upon its use in this country. 

A volumetric method for the determination of fat in butter, Ct. 
L. Holter (Pennsylvania Sta, Report for 1891, pp. 134-137, fig.l ).— 
The method proposed is a modification of the Babcock milk test. Tlie. 
same machine and acid are used as in testing milk, but in place of the 
milk-test bottle a bottle holding about 20 c. c. and having a separable 
graduated neck with a large bulb is used. The capacity of the gradu¬ 
ated neck is 9 c. c. In making the test the sample of butter is melted 
and thoroughly mixed aud then 10 c. c. pipetted into a tared test bot¬ 
tle. After thoroughly cooling, the bottle and contents are weighed, 
the butter again melted, about 5 c. c. of hot water added, and then 
from 2 to 5 e. c. of the sulphuric acid. After whirling in a machine, 
hot water is added to bring the separated fat up into the graduated 
neck where it is read off at 60° O. 
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Three comparisons of this method with the gravimetric method gave 
the results agreeing within 0.11 per cent. Parallel determinations 
with the method on the same sample of butter gave quite wide differ¬ 
ences in a number of instances. 

Experiments in the manufacture of cheese from norma! milk 
rich in fat, L. L. Van Slyke (Sfew Jorlc State Sta . Bui Vo. 14, n. ser ,, 
May, 1893) pp. 227-260). —These experiments were supplementary to 
those made in 1892 and were with milk containing from 3.65 to 5.25 
per cent of fat. The experiments were carried on at a cheese factory. 
The data obtained including analyses of the milk, whey, and cheese, 
a’re fully tabulated and -the results summarized. The following sum¬ 
mary is taken from the bulletin: 

Loss of milk constituents in cheese-malting. —The amount of milk solids in 100 pounds 
of milk that "was lost in the whey in cheese-making varied from 5.95 to 6.58 pounds, 
and averaged 6.27 pounds. This was equivalent to from 41.88 to 49.44 per cent of 
the solids in the milk, with an average of 44.80 per cent. 

The per cent of solids in the milk lost in the whey diminished as the fat increased. 

The amount of fat in 100 pounds of milk that was lost in the whey in cheese- 
making varied from 0.17 to 0.49 pounds, and averaged 0.29 pounds (nearly 5 ounces). 
This was equivalent to from 3.54 to 10 per cent of the fat in milk, with an average 
of 6.36 per cent. The proportion of fat in milk that was lost in cheese-making was 
entirely independent of the amount of fat in the milk. The variations in loss were 
due either to the condition of the milk or to some special conditions employed in 
manufacture. 

The amount of casein and albumen in 100 pounds of milk that was lost in the 
whey in cheese-making varied from 0.74 to 0.94 pounds, and averaged 0.85 pounds; 
this was equivalent to from 22.14 to 24.40 per cent of the casein and albumen in the 
milk, with an average of*23.30 percent. 

The proportion of casein and albumen lost in cheese-making was, in general, very 
uniform and was little influenced by variation in the conditions of manufacture. 

Influence of composition of milk on yield of cheese. —From 100 pounds of milk there 
were made from 9.75 to 14.20 pounds of green cheese, the average being 12.85 pounds. 

There were from 7.04 to 10.25 pounds of milk required to make 1 pound of cheese, 
8.10 pounds being the average. 

The amount of water retained in the cheese made from 100 pounds of milk varied 
from 3.20 to 6.39 pounds, and averaged 4.70 pounds. 

The amount of fat retained in .cheese made from 100 pounds of milk varied from 
3.38 to 4.96 pounds, and averaged 4.27 pounds. The variation in the amount of fat 
retained in the cheese made from 100 pounds of milk followed very closely the varia¬ 
tion of fit in 100 pounds of milk. 

The amount of casein and albumen contained in the cheese made from 100 pounds of 
milk varied from 2.35 to 3.11 pounds, and averaged 280 pounds. Each pound of fat 
produced from 2.53 to 3.23 pounds of cheese, the average being 2.71 pounds. 

■ Study of the cheese-ripening process, L. L. Van Sdyke {Wew 
.Tori* State Sta . Bui No. 54 y n. serMay, 1893, ftp. 261-289 ),—In Octo¬ 
ber, 1892, several cheeses were made under different conditions with 
special reference to use in studying chemical changes occurring during 
ripening. The observations here reported -were on these different 
cheeses. Cheese No., 1 was made from milk to which cream was added; 
-No. 2 from milk partially skimmed; No. 3 from milk exposed to foul 
air; No* 4, under conditions favoring the retention of'an excessive 
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amount of water in the cheese; and Nos. 5 and (> with different amounts 
of rennet, the former with 3 ounces of Hansen s rennet extract, and the 
latter with 9 ounces. Analyses are given of the cheeses when green 
and when five months old, and from these analyses compilations are 
made of the amount of ingredients in cheese made from 100 pounds of 
milk. The analyses of these cheeses are tabulated below. 

Composition of cheese when green and when five months old . 


No. 


1 

o 


4 


5 


6 


Conditions of manufacture. 


! mrk w3tl,eream ad,led { fcs: 

Partially skimmed.... 5^months.' 
Mill; exposed to foul air |«*«; 
Ckeese unusually moist { 

3 ounces rennet extract < 

9 ounces rennet extract 5 ^TmontlV 


i 

| Water. 

| Total 
! swilds. 

| 

! 

| Fat. 

| 

1 Casein* 
! and al¬ 
bumen. 

Casein. 

Albu¬ 

men 

and 

soluble 

casein. 

- 

Sugar, 

ash, 

etc. 

| Per ct 

I Per ct 

: Per ct. 

Per ct 

Per ct 

Per ct 

Per ct 

; 33.35 

! 61.85 

; 38.13 

19. 53 

IS. SO 

0. 64 

4.19 

! 29.85 

70. lo 

i 44.33 

21. 53 

13.30 

8.23 

4. 29 

; 42.71 ! 

i 57.29 

23.18 

28.10 

26,94 

1.16 

6.06 

1 38.10 1 

61.90 

27.22 

30. 09 

21. 21 

8. 88 

4.59 

! 37.58 i 

62.42 

35.44 

28. 60 

22.58 

1.02 

3.38 

31.94 ! 

i 68.06 

39.95 

25. 39 

17.22 

8.17 

2.72 

42.90 ! 

57.10 i 

30.84 

22. 91 

21.29 

1. 62 

3.85 

33.79 | 

66.21 

36.65 

26. 21 

18.74 

7.47 

3. 35 

39.60 1 

60.40 | 

32.12 

23. SI 1 

23. 00 

0.81 

4.47 

S 35.69 

64.31 

3C.32 

25. 52 

10.02 

9.50 

2.47 

! 39.56 ! 

60.44 

32.20 

24.31 

23.55 

0.76 

3.93 

34.67 ; 

i 

65.33 

1 36.36 

; 25.39 

13.36 

12.03 

3.58 


Loss of cheese ingredients in ripening .—In five months the loss of weight varied from 
10.65 to 17.20 pounds for 100 pounds of cheese and averaged 13.53 pounds. 

Iii five months the loss of water for 100 pounds of cheese varied from 8.14 to 14.95 
pounds and averaged 10.60 pounds: this was equivalent to from 20.56 to 34.83 per 
cent of the water in the cheese, with an average of 26.58 per cent. . 

In five months the loss of solids for 100 pounds of cheese varied from X.Wl .AtfTSHS tv 
pounds and averaged 2.88 pounds; this was equivalent to from 2.5f) to 6,80 per cent 
of the solids in the cheese, with an average of 4.82 per cent. j 
There was practically no loss of fat in five months. 

In every ease there was a loss of casein (nitrogen compounds) varying in amount 
from 0.90 to 2,20 pounds for 100 pounds of cheese, and averaging 1:48 pounds; this 
was equivalent to. from 4 to 7.83 per cent of the total casein in the cheese, with an 
average of 6.15 per cent. ' ■ 

Changes in form of casein in ripening of cheese.—In every case the amount of soluble 
nitrogen compounds increased very much in five months. In the cheese, when green, 
the amount of nitrogen in soluble form varied from 0.10 to 0.26 pound in 100 
pounds of cheese, and averaged 0.16 pounds, which is equivalent to from 3.12 to 7 hi 
per cent of the total nitrogen in the cheese, with an average of 4.33 per cent, when 
five months old, the amount of soluble nitrogen varied from 0.98 to 1.70 pounds in 
100 pounds of cheese and averaged 1.24 pounds, which is equivalent to from 28.57 to 
47.33 per cent .of the total nitrogen in the cheese, with an average of 35.52 per cent. 
The cheese, when green, contained no nitrogen in the form of amide compounds* 
while, at five months, there was contained from 0.26 to 0.50 pound in 100 pounds of\~> 
cheese, with an average of 0.39 pound, which was equivalent to from 7.58 to, 13.93 
per cent of the total nitrogen in the cheese with an average of 11.66 per .cent. 

The cheese, when green, contained no nitrogen in the form of ammonium com* 
pounds, while, at five months, there was contained from 0.078 to 0.126 pound in 100 
poundamf cheese, with an average of 0.103 pound, which was equivalent to from 
2 to o.ol per cent of the total nitrogen in the cheese, with an average of 2.92 per 
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Tlie cheese in the manufacture of which the largest a,mount of rennet was used 
contained considerably more of the soluble nitrogen compounds than did any other 
cheese at live months. 

The cheese made from partially skimmed milk contained the smallest proportion 
of soluble nitrogen compounds at five months, while the cheese made from milk con¬ 
taining added cream contained, with a single exception, the largest proportion of 
soluble nitrogen compounds. . • 

Quality of milk, Or. H. Whicther (Hew Hampshire Sta. Report for 

1890 and 1891, pp. 201-203 ).—A reprint of Bulletin No. 13 of the station 
(E. S. R., vol. nr, p. 86). 

Effect of food upon the quality of milk, G-. EL Whitcher (Neio 
Hampshire Sta . Report for 1820 and 1891, pp. 138-155 ).—A reprint of 
Bulletin No. 9 of the station (E. S. R., vol. n, p. 65). 

Effect of food upon the hardness of butter, A. TL Wood and 
G. L. Parsons (Hew Hampshire St a. Report for 1890 and 1891, pp. 193- 
200 ).—A reprint of Bulletin Ho. 13 of the station (E. S. E., vol. ru, 

p- 86). 

AGRICULTURAL ENGINEERING. 

Irrigation experiments, J. W. Sanborn ( Utah Sta. Report for 
1892 , pp. 50-63). 

Synopsis .— Experiments on impoverished, gravelly, upper-bench soil indicate that 
(1) irrigation once in fifteemdays gave better results than more frequent or less 
frequent irrigations; (2) fall irrigation in addition to spring irrigation gave 
better results than spring irrigation alone; and (3) lateral flow of water in the 
soil was too slow to benefit adjoining unirrigated plats. 

In 1890 the station commenced, experiments relating to (1) the fre¬ 
quency of irrigation, (2) fall and spring versus spring irrigation, (3) sub¬ 
irrigation versus surface irrigation, (4) night versus day irrigation, (5) 
mulching irrigation plats, and (6) the best amount of irrigation water to 
use. Results of trials of night versus day. irrigation are given in bul¬ 
letin Ho. 21 of the station (E. S. R., vol. tv, p. 824). The present report 
is confined to the first and second subjects. 

Frequency of irrigation (pp. 51-56).—Six plats of very poor, gravelly soil 
with hardpau subsoil at a depth of about 1A feet, 2 by 4 rods in size, with 
intervening spaces of 3 feet, were seeded to wheat, and six plats to 
timothy in 1890. The plats received the same total amount of water 
during the experiment in 1890, but on the first plat the water was applied' 
every eighteen days, on the second every fifteen days, on the third, 
every twelve days, on the fourth every nine days, on the fifth every six 
days, and on the sixth every three days; in 1891 the first plat was irri¬ 
gated every three days, the second every eighteen days, and so on; 
and in 1892 the first plat was irrigated once in six days, the second, 
once in three days, the third once in eighteen days, and so down the' 
"list. ' The, yields of wheat in 1890,1891, and 1892, and of timothy in 

1891 and 1892 are tabulated. The following table summarizes the 
results for both crops: 
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YUM of wheal and timothy on plats differently irrigated. 



Every | Every 

3 days* *5 days. 

Every 

9 clays. 

Every 
12 days. 

Every 
15 days. 

Every 

18 days. 

Total vivid.... ] 

Average Yield, per plat .i 

Average vieM per acre.i 

Pounds. ■ Pounds. 

332.0 | 524. 0 

! 66.3 j 104. S 

1,326.0 1 2,096.0 

Pounds. 
508.5 ! 
j ioi. 7: 
2,034. 0 

Pounds. 
576.0 
115.2 ! 
2,034.0 

Pounds . 
651.0 
130. 2 
2,604.0 

Pmfnds. 
364. 0 
72.3 
1,456.0 


“These figures tell a somewhat uniform story and surprise us in tlie 
showing that, on our gravelly soil, better results are secured when irri¬ 
gation occurs only once in fifteen days. 

“ It is seen that beyond fifteen days there is a uniform result—a fall¬ 
ing .off in yield—and also that irrigation as often as every three days 
is very deleterious. Once in six, nine, or twelve days is labor lost and 
a reduction'of crop in addition.” 

Correcting the yield of timothy for moisture found in the air-dry hay 
did not appreciably affect the result. Moisture in the soil of the dif¬ 
ferent plats was determined July 28. “The extraordinary fact about 
the moisture of the plats is the exceedingly small ratio of moisture 
found in them and associated with a crop of wheat above the average 
of the nation or of the Territory. It was below the amount recognized 
by students of the question as of imperative necessity. 

“It appears either that capillarity is inadequate to draw from an 
available source—a source that does not appear—for the water table 
is probably 50 to 100 feet below the upper line of coarse gravel, or that 
crops adapt themselves to our climatic conditions. In a large number • 
of tests a very low rate of water has been found in the soil.” 

Pot experiments in the above lines were undertaken. The data 
secured were “not of such satisfactory character as to warrant publi¬ 
cation,” but confirmed, in general, the results obtained on the plats. 

Fall and spring vs. spring irrigation (pp. 56-63).—In 1891 and 1892 
four plats seeded to timothy were- irrigated by flooding as follows: “(1) 
Three times in the spring of 1891; (2) three times in the spring of 1891, 
and in addition twice in the fall; (3) four feet deep in three waterings in 
the spring ot 1891 and twice in the fall; and (4) four feet deep in the 
spring of 1891.” 

The tabulated results show that the average yield per acre of timothy 
was 1,694 pounds on the fall and spring irrigated plats and 1,474 
pounds on the spring irrigated plats, a gain of 216 pounds in favor of 

■ the former practice. ■. 

“To determine the lateral movement of water, if any, due to irriga¬ 
tion, and its effects on plat irrigation,” the yields of wheat during’ three 
years on two nnimgated plats adjacent to irrigated plats used in the 
above experiments were observed. The results, while not conclusive, 
indicate that the unirrigated plats derived no benefit from a lateral 

flow of water from the irrigated plats. 






STATION STATISTICS. ‘ 89 

Summary of results ( p. 63.)—“(1) Fall and spring irrigation appear 
to liave given better results than spring irrigation. 

u {2) Water appears to move laterally too slowly, if at all, in our 
gravelly soil to affect adjoining plats. 

u (3) It is probable that the station soil can not represent the gain to 
be expected from soils having more compact subsoils.” 

STATIC!" STATISTICS. 

Report of treasurer of New Hampshire Station (SFew 1Hamp¬ 
shire Sta. Report for 1390 and 1891 , pip. 282-287). —A financial state¬ 
ment for the fiscal years ending June 30, 1890,1891, and 1892, 
Financial statement and report of director of Pennsylvania 
Station, 1891 (Pennsylvania Sta. Report for 1891, pp. 7-17). — The 
financial statement is for the fiscal year ending June 30, 1891, The 
report of the director includes general statements regarding the changes 
in the station staff, the station farm, equipment, and work of the year. 

u During the year four hundred plats have been under experiment, 
all of which had to be prepared, seeded, cultivated, and harvested 
separately. Feeding experiments have been made on 50 animals, 
from 4 to 17 being under experiment at one time. A considerable 
amount of experimental work in dairying has also been carried on. 
In the prosecution of this work in field, barn, and dairy 2,397 sam¬ 
ples have been taken for partial or complete analyses. * '* * 
u The work performed in the laboratory during the past year includes 
4,487 determinations in connection with the fertilizer work performed for 
the State Board of Agriculture, .and 6,741 determinations in analyzing 
fodders, dungs, milks, etc., making a total of 11,228 determinations 
performed during the year; besides a large amount of work not 
capable of such classification, including tests of methods, apparatus, 
etc.” 

Financial statement and report of director of Utah Station, 
1892 ( Utah Sta. Report for 1892, pp. 4-14 ).—The financial statement 
is for the fiscal year ending June 30,1892. The director’s report con¬ 
sists of general statements regarding the work of the station, and a 
summary of Bulletins Nos. 10-19 issued by the station during 1892. 

Report of the chemical division of the Utah Station, W. F. 
Cutter (Utah Sta. Report for 1892, pp. 165-170), —A statement of 
additions to the laboratory equipment, of work accomplished and in 
progress, and of experiments with sugar beets. 

Sugar beets .—Seeds of two varieties' of beets were distributed to 
twenty-six persons. Of these thirteen returned samples of beets. The 
analyses of the samples received and of beets grown on the, station 
farm are tabulated. There are also notes giving the experience of the 
growers. 



Contributions from the IT. S. National Herbarium (Division of 
Botany^ Contributions from the 17. #. Rational Herbarium , vol. J, Jfc. 7, 
Jwfo/ 15, 189$, |)/i. 233-267 )*—A systematic and alphabetic index to 
new species of Nortli American phanerogams and pteridophytes pub¬ 
lished in 1892, by Josephine A. Clark. 

Report of Death Valley Expedition* part II (Division of Orno 
Otology and Mammalogy , Xorth American Fauna , Vo. 7, Jih?/ &Z, 1893 , 
pp, 394, plates 14, Jigs. A waps 5).—A partial report on collections made 
in 1891, during a biological survey of parts of California, Nevada, 
Arizona, and Utah. 

Report on birds , A. If. Fisher (pp. 7-158).—A list of 290 species and 
subspecies is given, accompanied by critical notes as to habits, fre¬ 
quency of occurrence, etc. The known range of several species is 
greatly extended. A list of 78 species is given as occurring in Death 
Valley, and 137 species in Owens Valley, California. 

Report on reptiles and batraehmm , with descriptions of new species , L. 
Stejneger, with field notes by 0. H. Merriam (pp. 159-228).—A list of 
56 species is given, with critical notes, of which the following are de¬ 
scribed as new: .Scelroporm houlengeri , S. orcuiti , Phrynosoma cerroense, 
P.gooiei, Gerrhonotm seindeaiida palmeri, Hypsigkna texana, Pituoplm 
edtenifer desertlcola, Bascanion flagellum frenatum , Bufo boreas nelsoni , 
and Buna fisheri. 

Report mi fishes, C. K. Gilbert (pp. 229-231).—A list of 13 species and 
subspecies is reported upon, of which Bhimchthys velifer , K nemdensh, 
Cyprinodon macularius baileyl and Fmpetriehthys incrriami are new. 

Report on insects , C. F. Riley (pp. 235-208).—About 280 species are 
reported upon, of which many are new. Supplementary reports and 
descriptions of new species are given by s. W. Williston, P. B. Uliler, 
and Lawrence Bruner. 

Report on mollusks , S. E. C. Stea r n s (pp. 269-283).—A list of 47 species 
is given, together with critical notes. One of the species is described 
and figured as new. 

Report o» desert trees and shrills, C. H. Merriam (pp. 285-343)._ 

Sotes upon the occurrence and distribution of 145 species of trees and 
shrubs of the desert and surrounding mountains, and their relation to 
vertical distribution throughout the great biological zones, are given. 
The most marked longitudinal divisions, so far as the Great Basin is 

tj®, 30 
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concerned, are those of the Lower Sonoran Zone, divided into the Lar- 
rea belt and the Grayia belt, so called from their characteristic vegeta¬ 
tion. The latter is succeeded by the true sage brush (Artemisia triden - 
tata). The Larrea belt is important, from a horticultural standpoint, 
as it is suited to the requirements of citrus fruits, olives, almonds, figs, 
and raisin grapes. 

Report on cacti , yuccas, and agaves , 0. H. Merriam (pp. 345-359).— 
Yoteson the geographic and vertical distribution of 23 species. 

List of localities , T. 8 . Palmer (pp. 361-384).—A list of localities vis¬ 
ited by the expedition, together with notes on geographic location, 
elevation, etc. 

Forecasting of thunderstorms in 1832, 1ST. B. Conger (Weather 
Bureau , Bui Xo. 9 , pp. 54, charts 6 ).—A report on investigations dur¬ 
ing June, July, and August, 1892, in Missouri, Wisconsin, Illinois, In¬ 
diana, Michigan, Ohio, Pennsylvania, Yew York, Yew Jersey, and the 
Yew England States, undertaken by the Chief of the Weather Bureau, 
with the object of gathering “materials to be 'utilized in the study of 
these storms and the attending atmospheric conditions with a view to 
predicting the occurrence of this class of storms for special localities 
in time to make the forecast of value to agricultural interests.” 

A special report on investigations of thunderstorms in Yew England 
is made by B. D. Ward, and on thunderstorms in Ohio hy C. M. Strong. 
The results are given in numerous tables and charts, the latter show¬ 
ing “the,weather conditions over the United States east of the Bocky 
Mountain slope at S a. m. (eastern standard time), and the thunder¬ 
storms which occurred during the day in the different sections of the 
above-mentioned territory.” The principal points brought out by the 
season’s investigations are given below: 

Certain types of thunderstorms travel in well-defined areas eastward from the 
Mississippi. 

There are sporadic thunderstorms developing in the afternoon which occur during 
heated terms and cover but limited territory. 

It is found that two distinct thunderstorm belts may traverse the same territory 
and that the second storm does not appear to hold its force to the same extent after 
it reaches the territory which has been covered by a previous storm on the same 
date. * * * 

It is noticed that thunderstorm belts, moving eastward during the day, appear 
to lose their identity during the night and revive again farther east the next 
day. * V*_ * 

Thunderstorm conditions-are usually found on the southeast quadrant of a low 
area, and generally in the belt of pressure of 30 inches. This is the class of storms 
which generally has the progressive movement to the east and has approximately 
the same velocity as the low area. Thunderstorms also occur on the southwest 
quadrant of the. low area, but these are more liable to occur in the afternoon and he 
sporadic in character. When two low areas are in progress the crest of the high 
between them is found to he a favored locality for the development of thunderstorm 
conditions. * * # 'Thunderstorms are sometimes developed on the northwest 
quadrant of a low area, but this was only noticed when the temperature changes 
were -sharp and sudden in that section. Storms of this class are rare, of short dura- 
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tioii, violent In action, and cover hut a narrow path. Thunderstorm belts are occa¬ 
sionally developed in high areas when the weather conditions are of an unsettled 
nature, and a long t rough of nearly normal pressure extends over a large territory to 
the north of the center of the high. 

While there are no infallible rules to he laid down for forecasting thunderstorms 
from the daily weather charts, yet there are certain conditions, indicating the devel¬ 
opment of a thunderstorm belt, which generally follows during the succeeding twenty- 
four hours. A noticeable feature of the a. rn. weather charts for this season was 
the relation of the thunderstorm belt to the pressure line of 30 inches and the 
thermal line of 70°. If is found that during the season nearly 90 per cent of the 
thunderstorms occurred in the belt covered by the isobar of 30 and at or near the 
isotherm of TCP, The presence of a low. area to the. west, moving in behind a high 
area, should be watched with great care, as the thunderstorm conditions are very 
liable to develop during the afternoon or evening; the-sharp curvature of the isobar, 
especially where it touches or crosses similar sharp curves of temperature, has been 
found to be of value in forecasting. * * * 

In heated terms thunderstorms may be looked for along the line of change in 
pressure (30 inches) and where the temperature during the afternoon will continue 
high. These storms are more liable to occur the day after the maximum heat has 
passed,- It is noticed during these periods that thunderstorm conditions are prev¬ 
alent during the entire afternoon, and in many instances develop dry thunder¬ 
storms. 

Where known thunderstorm belts exist to the west it is possible to forecast them 
Ibr the territory farther east in the same manner as rain is now forecasted. The 
study of the thunderstorms during this season has not established the fact that 
thunderstorms can be successfully forecasted for any specific locality, although with 
the aid of telephonic communication it has proved more feasible. The experiment 
of making forecasts on telegraphic warnings from stations to the west, some 200 
miles, has not proved of value as it appears that the belt may move rapidly in and 
cover the district with storms before the warnings can be Issued to the" public. 
With the warning coming from stations farthest west, so that time may be had to 
issue the warnings to the public, it is considered that the method will meet with 
more success than during the season just passed. * * * 

The forecasting of thunderstorms from the daily weather maps for the season was 
fairly successful. Of the forecasts issued from Columbus, Ohio, the percentages of 
verification were: For Jnne, 90 per cent; July, 88; August, 50, the falling off in August 
being due to the small number of storms which occurred during that month. In 
Michigan, where the telephone system was used, the following percentages are given; 
June, 86 per cent; July, 85; August, 78. It must he considered that an effort was 
made to forecast all thunderstorms, whether light or heavy, and not to forecast the 
severe storms only. In Mr. K, D„ Ward's paper * * * will he found a compari¬ 
son of the Washington and Boston forecasts for New England, which indicates that 
the preliminary work in this line has been fairly successful. 

A report on the leaf fibers of the United States, C. R. Dodge 
{Ojfice of Fiber Investigations, Report M. 5, pp. 73, plates 10, figs. 12).— 
The subjects treated at greatest length in this report are the following: 
Sisal hemp {Agave rigida var. simlana), false sisal hemp {A. deeipiens 
linker), pineapple (AiiciHasso. saliva), bowstring hemp (iSctnsevierict, div. 
spp.), and Xew Zealand flax (Phormium ternx). In gathering the leaves 
of the true sisal hemp it was found that the most convenient implement 
was a large pruning knife with a blade nearly 4 inches long and a book- 
like point. It is estimated that a man could cut in a day about a ton 
mcl a kalf of leaves. * , 
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Leaves gathered at Indian Key, Florida, shoved an average weight of 
1.41 pounds per leaf. The actual product of a long ton of these leaves 
was nearly 79 pounds, besides 224 pounds of waste. This gives a total 
of nearly 102 pounds of straight liber and waste from a ton of leaves. 
A long ton of leaves from another locality yielded 71 pounds of dried 
fiber. 

Specimens of false sisal hemp growing wild in Florida were deter¬ 
mined by Dr. Baber, of the Boyal Kew Gardens, England, as Agave 
decipiens. a new species. The two forms, the true and the false sisal, 
had frequently been confounded, though differing in habit and general 
appearance. 

Throwing out Its mass of leaves from the top of a footstalk sometimes 6 feet high, 
which is the habit of the mature plant, the leaves seem to radiate from a common 
center like a many-pointed star, while the color is always in strong* contrast to the 
surrounding vegetation. The true sisal plant, on the contrary, sends up its mass of 
leaves from the surface of the ground, though sometimes with a very short foot¬ 
stalk, this difference alone rendering .identification easy, for before the lower leaves 
of sisalana have been cut, as in cultivation, the plant never shows this habit. Other 
marked differences are: The shorter, narrower leaf in decipiens nearly always (on the 
keys) rolled in at the sides so that a cross section appears like the letter TJ. In color 
it is a brighter, more livid green. Its spines, which are very thickly set along the 
edges, are strongly recurved, and so sharp that it is impossible to go about among 
the plants without lacerating the fiesh or tearing the clothing. Even the young 
plants, which have not acquired their footstalks, differ so greatly from the young 
plants of sisalana, that no one should mistake them after having had the differences 
once pointed out. , The young sisalana grows very erect, the leaves being flatter and 
of a dark green, and without spines. 

The declpiens throws out its leaves with a more spreading habit, the lower series 
usually bent (recumbent) to the ground, the leaves themselves being short, stocky, 
and with the edges more or less turned up. The color, even in the young plants, is 
a brighter green than sisalana, the tout ensemble presenting a particularly marked 
form of plant. In their manner of poling we find the only similarity between the 
two, and this doubtless has caused the expensive mistakes, so often mad© by those 
collecting sisal plants, and through which shiploads have been taken from Florida 
to the Bahamas in past time. . * •* * 

The poling is not only similar, but the young pole plants axe similar, though I soon 
learned to detect a difference, in the stockier appearance of the decipiens. But when 
once fixed in the soil the identity of the species is soon brought out in a marked 
maimer. 

Coining to the fiber, we find the strongest mark of difference between the two 
forms of fiber plants. In decipiens it is whiter, finer, softer, and greatly deficient in 
strength, though it approaches nearer the appearance of the true sisal fiber than 
that of any of the allied agaves not varieties of the A. rigida known commercially. 

I found A. decipiens growing all along the coast and keys, from. Jupiter almost 
down to Key West, always most abundant in the wilds where Agave sisalana .was 
never'found. # . ' 

The true sisal hemp of Florida produces fiber equal in quantity., to 
tli© Bahamian and of superior quality. The fiber from the. false sisal 
hemp is inferior both in quality and quantity. This species should be 
carefully avoided by those collecting plants for propagation.. " 

The fiber of pineapple {Ananassa eatim) is very fine and. soft. 'Con- 
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stunt immersion in water is said not to injure it. In tests of strength 
pineapple fiber exhibits superior tenacity. 

^ The Florida fiber, when simply plunged into cold waterier a few 
moments after coming from the machine and then dried in the sun, 
came out almost white, with, a fineness and softness unequalled by any 
other leaf fiber that I liave extracted. The fiber will be further pre¬ 
pared. and. if possible. spuin' 

Leaves from one locality in Florida gave a yield of nearly 55 pounds 
of dry fiber to a ton of green ■ leaves. Another sample yielded 40 
pounds of fiber to the ton, and another- 42 pounds. 

8an$erieria gidneemis is the best known form of plant, producing 

bowstring hemp. 

Careful estimates based on the quantity of San sevier ia fiber produced 
in our experiments would fix the yield at about 40 pounds of fiber to 
the tea of leaves. The machine made too large a percentage of waste. 
The Sansevieria waste was not weighed, but it is very safe to state that 
with only reasonable wastage (cut fiber and fiber drawn out with the 
pulp) the yield of fiber per ton would come nearer to 50 pounds. Even 
. if this is considerably lower than the yield of sisal hemp, the quick 
growth of the plant, ease with which it can be harvested, and the higher 
price of the fiber will probably more than make up for the difference in 
yield of cleaned fiber. 

The material is too good for cordage in the usual acceptance of the 
term. It is. so much finer and better than the cordage fibers, so called, ■ 
that it would doubtless find a use in the manufacture of fine twines, 
and I think with proper preparation could be made into a fair spinning 
fiber, and possibly be employed on some new form of manufacture. The 
fiber is fine, white, and lustrous, the leaves yielding readily to treat¬ 
ment in the machine in the fresh state. The Department fiber will be 
further prepared and tested. 57 

Aew Zealand flax (Phormiitm tenax ), a native of Few Zealand, has 
been grown in California for several years and thrives in many local¬ 
ities. The fiber is almost white in color, flexible, soft, and of a silky 
luster. It is stated that a considerable quantity of Few Zealand flax 
fiber has been used in the construction of the “staff, 57 or outer covering of 
the principal World's Fair buildings at Chicago. It is used to toughen 
and hold together the plaster and other substances which form this 
building material. 

Besides the plants noted above, mention is made of several conserva¬ 
tory species of agaves. 

The maguay {Agate americam). ixile or Tampico (Agave heteroemtha ), 
and another Florida agave, as yet undetermined, as well as the wild 
pineapple (Bromelia sylmirw) f are described. 

Forest influences {Mimim ofForestry, BulFo. 197 1 figs. 63). 

This bulletin contains a series of papers bearing upon the relation of 
forests to climate, as follows: Introduction and summary of conclusions, 
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by B.E. Fernow; review of forest meteorological observations; a study 
preliminary to the discussion of the relation of forests to climate, by 
M. W. Harrington; relation of forests to water supply, by B. B. Fernow: 
and notes on the sanitary significance of forests, by B. E. Fernow. 
Appendixes: (1) Determination of the true amount of precipitation 
and its bearing on the theories of forest influences, by Cleveland 
Abbe; (2) Analysis of rainfall with relation to surface conditions, by 
GK E. Curtiss. 

The bulletin consists largely of a review of the work done in Europe 
in the lines of the various papers. 

The influence of forests on climate is necessarily local in its modifi¬ 
cations. As to the temperature, the influence is a cooling* one. The 
annual range of temperature in the forest is less than in the open. 
The relative humidity between forest and open is 2 to 4 per cent 
greater in the former. Forests may have some effect in the local air 
currents which they cause, cool currents coming from the forests by 
day in the lower strata, and warm currents by night in the upper. 
Removing forests surely permits more destructive blasts to sweep the 
country. 

In their relation to water supply, it is well known that deforestation 
increases and accelerates evaporation, unfavorably affecting springs. 
Forests favor subterrranean rather than surface drainage, and in this 
manner give a more constant flow to the streams. . . 

From a sanitary point of view, forests give protection against sun 
and wind, and the soil is not favorable for the production of patho¬ 
genic germs. The air is probably purer, due to less dust and more 
oxygen and ozone. 

Prof. Fernow summarizes as follows : 

a T!ie position of the forest as a climate factor is still uncertain, at 
least as to its practical and quantitative importance, but its relation to 
water and soil conditions is well established. As a climate factor it 
* would appear that the forest of the plain is of more importance than 
that of the mountains, where the more potent influence of elevation 
obscures and reduces in significance the influence of their cover; as a 
regulator of water conditions the forest of the mountains is the impor¬ 
tant factor; and since this influence makes itself felt far distant from 
the location of the forest, the claim for attention of Government 
activity and for statesmanlike policy with reference to this factor of 
national welfare may be considered as well founded. Every civilized 
government must in time own or control the forest cover of the 
mountains in order to secure desirable, water conditions.^ 

Prof. Abbe shows how difficult it is to obtain accurate records of 
rainfall with the instruments in . general use. The paper on analysis 
of causes of rainfall with relation to surface conditions completes the 
bulletin. ■ : * 
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Timber Physics, part 11, B. E. Ferxow (Division of Forestry, Bui 
Fo.8, pp. 92, plates 12, jigs. 22, tables 4),—This bulletin Is a report upon 
the progress made in the investigation of the mechanical and technical 
properties of our more important woods, a preliminary notice of which 
was given in Bulletin No. .6 of this division (E. S. B. ? vol. in, jx 908). 
The present bulletin is a report on the investigations on the long-leaf 
pine {Pimm jmlu&tris). The material for the tests was secured by Dr. 
Charles Mohr, of Mobile, Alabama. Over 2,000 tests were made of the 
timber from twenty-six trees selected from four localities. The mechani¬ 
cal tests were made by Dr. J. B. Jolmsoru of Washington University, St. 
Louis, Missouri. A brief account of the botanical and technical charac¬ 
teristics and distribution of the species is given by B. E. Fernow; a field 
report regarding turpentine timber, by Filbert Roth; a chemical study 
of the resinous contents, and their distribution in the trees, before and 
after tapping for turpentine, by M. Gomberg; and field records of test- 
material, by Charles Mohr. 

A summary of the more important deductions from Prof. Johnson's 
tests is as follows: 

(!) With the exception of tensile strength, a reduction of moisture, is accompanied 
by an increase in strength, stiffness, and toughness. 

(2) Variation in strength goes generally hand in hand with variation in specific 
gravity. 

(8) The strongest timber is found in a region, lying between the pith and the sap 
at about one-third of the radius from the pith, in the butt log; in the top log the 
heart portion seems strongest. The. difference in strength in the same log ranges, 
however, not over 12 per cent of the average, except in crushing across the grain and 
shearing, where no relation according to radial situation is apparent. 

(4) Regarding the variation of strength with the height in the tree, it was found 
that for the first 20 to 80 feet the values remain constant, then occurs a more or less 
gradual decrease of strength, which finally, at the height of 70 feet, amounts to 20 
to 40 per cent of that of the .butt log for the various exhibitions of strength. 

(5) In shearing and crushing across and parallel with the grain, practically no 
difference was found. 

(6) Large beams appear 10 to 20 per cent weaker than small pieces, 

(7) Compression tests seem to furnish the best average statement of value of wood, 
and if one test only can be made this is' the safest,. 

The confusion of names for tlie long-leafed pine existing among lum¬ 
bermen and dealers is mentioned, and some twenty names are given, 
some of which apply to different species in different localities. Diag¬ 
nostic characters are given by which the tree may be readily recognized 
in the forest. 

Tie timber of the long-leaf pine is best distinguished by the following four char- 
aeteristics: 

(1) .'-Width of the manual rings, having usually from 18 to 25 rings to the inch, as 
against 11 to 12 In the short-leaf nnd loblolly. Fewer rings to the inch'-would lend' 
countonanee to the suspicion that the material is not long-leaf. 

(2) Weight, which for partially seasoned wood averages about 48 pounds, being 
8 to 12 pounds heavier than short-leaf and loblolly. The lowest specific gravity 
fotmd by Trot Johnson was 0.66 for tree 52* or 38 pounds. 
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(3) Amount of resin, which produces, when the wood is cut across the grain with 
a sharp knife, a polished and vitreous or horny appearanee of the summer wood. 
This is, however, not a very reliable sign, as other pines react in the same manner* 
Whether the presence of large amounts of resin account for the great weight and for 
superior strength is still an open question. 

(4) Thickness of sap-wood, which, at least in the pines now cut for lumber, is 
rarely over 2 or 3 inches wide, much less than the other pines with which if might 
be confounded. 

In regard to the use of this timber. Prof. Johnson makes the following statements 
regarding the extensive tests here reported. 

The long-leaf pine timber is specially fitted to be used as beams, joists, posts, 
stringers in wooden bridges, and as flooring when quarter-sawed. • It Is probably 
the strongest timber in large sizes to be had in the United States. In small selected 
specimens, other species, as oak and hickory, may exceed it in strength and tough¬ 
ness. Oak timber, when used in large sizes, is apt to be more or less cross-grained, 
knotty, and season-checked, so that large oak beams and posts will average much, 
lower in strength than the long-leaf pine, which is usually free from these defects. 
The butt cuts are apt to be wind-shaken, however, which may weaken any large 
beams coming from the lower part of the tree. In this ease the beam would fail by 
shearing or splitting along this fault with a- much smaller load than it would carry 
without such defect. These wind shakes are readily seen by the inspector, and 
sticks containing them are easily excluded, if it is thought worth while to do so. For 
highway and railway wooden bridges and trestles, for the entire floor system of 
what is now termed “mill” or “slow-burning” construction, for masts of vessels, for 
ordinary floors, joists, rafters, roof-trusses, mill-frames, derricks, and bearing piles; 
also for agricultural machinery, wagons, carriages, and especially for passenger and 
freight cars, in all their parts requiring strength and toughness, the long-leaf pine 
Is peculiarly fitted. Its strength, as compared to that of short-leaf yellow pine 
and white pine is probably very nearly in direct proportion to their relative weight, 
so that, pound for pound, all the pines are probably of about equal strength. The 
long-leaf pine is, however, so much heavier than these other varieties that its 
strength for given sizes is much greater. 

A great many tests have now been made on short-leaf and on loblolly pine, both 
of which may be classed with long-leaf as “ Southern yellow pine,” and from these 
tests it appears that both these species are inferior to the long-leaf in strength in 
about the ratio of their specific gravities. In other words, long-leaf pine (Pin us 
palusirk) is about one-third stronger and heavier than any other varieties of South¬ 
ern yellow pine lumber found in the markets. It is altogether likely that a con¬ 
siderable proportion of the tests heretofore, made on “ Southern yellow pine” have been 
made on one or both of these weaker varieties. 

. The report on field investigations of turpentine timber is summarized 
as follows: 

(1) A large proportion of the yellow or long-leaf pine lumber is from bled trees. 

(2) It is never kept apart or distinguished from the on bled by either millers or 
dealers. 

(3) No available criteria exist by which to distinguish the two kinds of lumber 
after manufacture. 

It is also plain that the opinions regarding difference in quality, or the influence 
of bleeding on the timber or lumber, are .too contradictory to be convincing, and* 
also that the harm which follows the practice of bleeding lies not in the injury to 
lumber, but consists in— 

(1) Bleeding of trees too small for the sawmill. *'■ 

(2) Bleeding of tracts of timber not ready for the miller at the time of abandon¬ 
ment. , 

6930—Ko. 1—7 
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(forcfnl f‘Ka'vTh;;n>»n h: tlu- la-v'T;itrsrv :i;n] in the- rienl did not confirm any of tlie 
wyayl ;o the e.hhets of hleAkiii, Some of the most- resinous logs were 
from orchards in .South (. nroUmi: some of the ** driesr "-from unbled forests in Aia-f 
kaau. The ordinary fat streak ?? is a small wound made and healed over at a.time * 
•wines the pkwe is still at the perh.diery or outside of the free: therefore it is some- j 
tiinrs made more than r, hundred years before the bleeding occurred. The long / 
r»melees of **Eahtw^od" are nyr in unified timber. Weight and color are more 1 
dey^nob-nt < -a the proportion of spring and summer wood than on the amount of resin 
1 except in light wood? and can. there fore, not serve as distinctions. 

Tic- ebbet of bh-vding «.m the forests appears at fltst as loss of foliage or thinning 
of the crown, and some trees are evidently killed In two seasons of bleeding'; old 
abandoned orchards everywhere are the very picture of desolation and ruin. The 
old long-bled trees, of North Carolina are runts, and show that with the methods at 
present pursued hr the turpentine orchard is ts the extraction of resin may sometimes, 
be carried on for long periods, bur not without injury to the health and thrifty 
growth of the. trees. ...... ..... ^ 

A brief siirmnary is .given of the results obtained in the chemical ex¬ 
amination. as follows: 

{!) Trees that have been tapped can still contain much turpentine in the heart- 

wood. 

(2) Trees that have been abandoned for only one year before felling can contain 
fully as much turpentine in the heart-wood as trees that have been abandoned for 

five years. 

(2) Trees that have not been tapped at all do not necessarily contain more turpen¬ 
tine in the heart, wood than trees'that have been tapped. 

The remainder of the bulletin is taken up with field records and re¬ 
sults of the various tests. 

Experiments with fertilizers for the prevention and cure of 
peach yellows, E. F. Smith {Birman of Vegetable Pathology, Bui No . 

d. 18.93* pp. 197. plates 22. charts 11). 

Sy n op sis .—G encral statement regarding the disease; enumeration of attributed 
causes; list of fertilizers employed; meteorology of the regions of the experi¬ 
ments; soil and related agricultural conditions; general condition of the 
orchards; chemical analyses of healthy and diseased tissues; detailed reports on 
the experiments. 

A report on the experiments conducted during the years 18S9-’92, 
inclusive, on the use of fertilizers as preventive and specific remedies 
for peach yellows. More than 16,000 trees were experimented upon in 
orchards of Maryland and Delaware. These trees were in fifteen 
orchards, representing a variety of soils, elevations, and horticultural 
methods. 

The methods of treatment were (1) curative and (2) preventive. The 
fertilizers used were: Guano, dried blood, superphosphates, nwrmte 
of potash, kainit, kieserite, dissolved bone black, dissolved bone ash, 
inflate oi potash, nitrate ot soda, sulphate of ammonia, hard wood 
ashes, lime, barnyard manure, and tobacco dust. 

Details of over one hundred experiments are given with the results 
obtained. In some there was an apparent benefit derived, but the im¬ 
provement was only temporary. Some plats received moderate treat- 
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merit, others heavy closes. Some were treated in the spring', others in 
the autumn. In some orchards the fertilizers were plowed in, in others 
harrowed in. These variations did not appear to have sensibly modified 
the results. 

Based upon the experiments the conclusions of the author are: £i (l) 
Peach yellows can not be cured by any ordinary fertilization of the 
soil; (2) some reputed cures have been made on trees not affected by 
yellows; (3) in some cases an improved appearance has been taken for 
recovery; (4) fertilizers exert no restraining influence and three or four 
treatments at intervals of six months were not more successful than 
one or two, or than none whatever. Presumably, therefore, this disease 
is not due to any imperfection of soil arising from a deficiency of plant 
foods. This conclusion is strengthened by the fact that most of the 
trees showed the effects of the fertilizer very distinctly prior to the 
appearance of the disease.” 

The following additional inferences are given; 

These experiments also appear to admit of the following subsidiary conclusions, 
which are likewise supported by observations in many other orchards: 

(1) Other things being equal, rapidly growing trees appear to be most susceptible, 

(2) Growth of crops between trees does not specially favor the development of this 
disease. 

(3) There is no proof whatever that overbearing causes or favors the development 
of yellows. Almost the whole body of these experiments might he put in counter 
evidence. 

(4) With some exceptions, the blocks which held their leaves into late autumn in 
1889,1890 and 1891 did not develop more cases the following years than the controls 
which ripened their wood and shed their leaves early. 

(5) To a certain extent the origin of trees seems to affect their resisting power. 
This problem is still under consideration. 

(6) The result on treated plats and controls were not confused by any surfac e 
washing or side movement of fertilizers through the soil. 

(7) The rate of diffusion of the superphosphates and potash salts in the soils of 
these plats is not known,' but it is presumed that toward the close of the experiments 
these substances must have become pretty uniformly distributed through the soil 
and upper part of the subsoil, especially as crude sulphate of magnesia was used in 
many cases to hasten the dowuward movement of the potash. In any event, the ten¬ 
dency of roots to grow toward a food supply, is well known, and the extra growth of 
the treated blocks is sufficient proof that they made use of the fertilizers. 

(8) The effect of nitrogen compounds applied in April or May was visible until late 

autumn, but not the following season except in one. instance which, however, was 
very well marked. ■ . 

(9) Tobacco dust produced a distinct effect the following year. 

(10) Excess' of nitrogen caused an overproduction of wood and foliage at the 
expense of the fruit. The ripening of the latter was retarded very materially, and 
on several of the plats a part of the fruit shriveled green. 

(11) It is not certain that excess of nitrogen favors the development'of yellows 
(see 1). 

(12) Wood as lies applied in spring did not produce' any striking effect until the 
following' spring. 

(13) If large quantities of potash are desired for peach trees, muriate of potash 
appears to be a better form for general use than kainit. 
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(146 The maximum number of cases occurred in one orchard the third year from 
planting: in several, the fourth or fifth year: in others, rbe sixth or seventh year; 
and in. one, the ninth year. 

1 15) The year of most eases was 1887 in one orchard, 1888 in two others, 1890 in 
several others, and 1891 and 1892 in still others, 1889 being the only year when there 
was not a maximum in some orchard. 

<16) There was an unexpected and great decrease of cases during the very rainy 
and rather cool season of 1889. 

■17 \ The abnormally mild winter of 1889-90 does not appear to have exerted any 
special iniinetiee on the progress of the disease. 

(18) There was a large increase of cases in Delaware iu the season of 1890 during 

and following a severe drought. 

619; There probably were more eases in Kent County, Delaware, in 1892, than any 
previous year—at least there was a very large number—-and that summer also there 
was a dry spell which lasted five or six weeks, and a shorter drought in autumn. 

(20) That part of an orchard surrounded or bordered by forest is apt to be seriously 
affected first: but the first eases are not necessarily next to the forest, nor is the dis¬ 
ease long confmed to any particular part of an orchard. 

(21) The results on a number of plats show how necessary it is to have a series of 
experiments and to be cautious in drawing conclusions. 

(22} In some orchards one variety was most affected on the start; in other orchards 
some other variety; and frequently the same variety proved more resistant; in one 
part of the orchard than in another. 

(23) Individual trees show very marked differences in their power of resistance, 

but all finally succumb. 

That peach yellows can not be cured or prevented by manuring the 
soil is believed to be demonstrated, and it is thought advisable to dis¬ 
continue this line of work. 

Reports of observations and experiments in the practical 
work of the Division of Entomology {Division of Entomology , Bui. 
Vo. 30, pp. ST). —This bulletin comprises the reports of the field agents 
for 1892.. 

Some beneficial and injurious insects of California, I). TF. Coquillett 
(pp. ,9-35).—The principal portion of this report consists of an account 
of experiences with beneficial insects sent from Australia and New 
Zealand by Mr. Albert Koebele. Caring for these insects and study¬ 
ing their life history occupied the greater portion of the season. Of 
the insects imported for the destruction of the red scale insect the most 
promising seems to be Orcus a ustralaskc. Notes and descriptions are 
given of all insects received from Mr. Koebele. 

The walnut span worm {Boarmki plumigeraria) is reported as espe¬ 
cially destructive to the English walnut in certain parts of California. 
It is usually confined to the walnut but is reported on oak, apple and 
prime trees. A description of all the stages except the adult is given 
Blackbirds are important natural enemies of this span worm as well as a 
iiy, probably a Tachina' fly, which is parasitic upon it. Insecticides 
have been tried with more or less success. Pyrethrum did not destroy 
this insect when used in water at the rate of 1 pound to 50 gallons 
Kerosene emulsion was not effectual. Paris green in quantities varying 
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froia 1 to 50 pounds to 200 gallons of water, to which 20 pounds of soap 
had been added, was effectively used without injury to the trees. 

Experiments are recorded for the repression of the codling moth. 
Twenty-two pear trees were successfully sprayed with Paris green, 1 
pound to 160 gallons of water. To this was added 4 gallons of a resin 
wash. Only one application was given. Injury to foliage may be pre¬ 
vented by mixing one pound of freshly slaked lime with each pound 
of Paris green. 

Report on In sect injuries in Nebraska during 1S92, Laurence Bruner (pp, 
34-41).—Destructive locusts are reported upon and their great decrease 
in number during the season is attributed to insect parasites and a fun¬ 
gus, Erdomopldliora. 

Notes are given on the following beet insects: Blister beetles (Eplcauta 
sp.) ? white grubs (Lacfi nosterna sp.), the beet web worm (Loxostege spp.) 
Mmnestra sp., Amthomyia sp., and SilpJia opaca . 

Other insects mentioned are the chinch, bug, tent caterpillars, fall 
webwonn, walnut Datana, Ceeropia larva, green-striped maple-worm, 
tussock moth, ash-tree sphinx, Ceelodasys unicornis, Lyda- sp., and the 
pear-tree sawfiy. 

Reports on insects of Iowa , Herbert Osborn (pp. 42-48).—Notes are 
given on the prevalence of the following destructive insects: Bill bugs 
(Sphenophorus spp.), potato-stalk weevil ( Triekobaris trimtatd ), dia¬ 
mond-backed moth (Plat ell a crucifer arum), cabbage plusia (Plusia 
brassicw ), imported cabbage butterfly (Pieris rape ®), army worm 
[Leticania iinipuncta), clover-seed caterpillar ( Grapholitha inter stinet ana), 
WomopMIa noetuella , Edema albifrons , Papilio eresphontes , P. turnus, 
P. aster las, Mamestra pieiu, Act las Tuna, Datana angusii , Grapta in - 
ierogationis, and Vanessa antiopa . Contributions to the life history of 
the following species of Jassidm are given: Deltoceplialus inimieus , I), 
deb ills, and Diedrgcepluda moliipcs, mention of which may be found in 
Bulletin No. 20 of the Iowa Station (E. S. Ik, vol. v, p. 62). Plant lice 
were abundant, the more common being Myzus persicce and Aphis 
brassicw. A report is made on rather' unsuccessful experiments in 
inoculating white grubs with Botrytis tenella. 

Report on insects of Missouri for 1892 , IT. E. Mnrtfeldt (pp. 49-56).—* 
Miscellaneous notes are given on chinch bugs, bill bugs, Colorado 
potato ‘beetle, grape Phylloxera, flea beetles, cabbage cureulio, IHs- 
onycha collar is on spinach, saw fly, twelve-spotted Diabrotiea, corn-ear 
worm, and boxelder Graeilaria, and notes on the scarcity of parasites 
of codling moth and plum cureulio. There are also contributions to 
the life histories of the following species: Osage orange pyralid 
(Loxostege machine), blue-grass worm (Crambus ieterrellus), Lasioptem 
sp, on honey locust, and Diplosis sp. on soft maple. 

Experiments in apiculture for 1892 , J. II. Larrabee (pp, 57-64),—An' 
account of experiments conducted in cooperation with the Michigan 
Station. Various broods were tested and the superiority of the Carnio- 
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Ian bees in some points was shown. “Panic” bees were tried but they 
possess no advantages over others and their irritability is against them. 
The temporary removal of the queen to prevent swarming was tested, 
and although there was a slight decrease in the total production of 
honey, the author thinks such practice advisable asit lessens the amount 
of labor at swarming time. The subject of wax secretion was investi¬ 
gated. 

To determine the amount of honey consumed by the bees in secreting 1 pound of 
■wax, the experiment, first undertaken in 1891, "was repeated this year. . As the con¬ 
ditions were much more favorable, the results were very gratifying. There was 
entire absence of a natural honey flow, the weather was favorable, the colonies were 
of the same strength, and in prosperous condition, they took the food rapidly and 
built comb readily. The result gives a less amount of honey as necessary to be fed 
the bees in order to have 1 pound of wax secreted than was obtained in this experi¬ 
ment last year. This was to be expected because of the more favorable and exact 
condition. Two colonies were taken which I have designated as Nos. 1 and 2. No, 
1 was given a virgin queen and no comb or honey. No. 2 was given a virgin queen 
and empty combs. It was noticed that the bees did not fly from either of these 
hives as vigorously as from the others of the apiary, and that No. 1 was the more 
quiet of the two. Twenty-four and a half pounds of food were given, and almost 
exactly 1 pound of wax was secreted by No. 1. By weighing the combs both before 
and after being melted and taking the difference, the amount of pollen was ascer¬ 
tained. In both colonies the young queens had begun to lay, having been fertilized 
during the ten days the experiment was in progress. I now feel confident that more 
careful 'work on the part of others who have undertaken to solve this question will 
give practically the same results as are summarized below 


Wax secretion. 



I Colour No. 1. 

j 

| Colony No. 2, 

I 

Weight of bees....< 

! Lbs. Oz. ; 
' -7 5 

! 

| Lbs. Oz. 

! 

I Lbs. Oz. 

| , 7 8 

J Lbs. Oz. 

Gross■ weiglit. A n sr. 2, vrith bees.... ! 

i 27 8 

42 10 
' 15 ' 2 

34 4 
58 3 
22 4 

Gross weight, A rig. 12, with bees......•.! 



Gross gjaixf in' weight 10 days...,...,...! 



Peed given........„. ! 

24 8 

12 8 

12 

24 8 

20 8 
| 4 

Minns lioner extracted.....! 



Leaves hotter consumed.....! 



Honey cons turned by No. 1 in excess of No. 2: 12—4=8 pounds.' 



W ax secreted by No. 1. .....■. 

m 

1 8 ' 

| 14 15 | 




Pollen in combs at close..._..... 


i '2 

22 '8 ! 

i ' 


.Honey, wax, and, pollen removed (8 pounds honey consumed 
in secreting I5§ ounces of wax).... 1 .. 







Planting for honey was also tried. Three acres of Melilotm alba were 
sown. While the bees visited it abundantly from July 24 to August 
Id, yet no appreciable amount of honey was stored up. Bee keepers 
are urged to turn their attention more to wild honey-producing plants 
and to alsike clover, Japanese buckwheat, and linden trees as sources 
from which to obtain honey. 

The subject of evaporation of honey to secure greater production and 
prevent granulation was investigated with The following results: 

(1) The method at present promising best results for artificial evaporation is that 
by solar heat under glass well ventilated. A small portion of a greenhouse or fore- 
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ing house arranged for conserving’ the heat of the sun, and so located that horsey 
could be run into the shallow vats directly from the mouth of the extractor and 
drawn off from the bottom of the vats into marketing receptacles, should give good 
practical results. 

(2) Very thin honey or nectar will not sour as quickly as supposed by many, and 
may be safely kept during any period of cloudy weather we may have during the 
hot summer months, 

(3) The method of exposing to air in a warm room can not he depended upon to 
ripen very thin honey, although it may be serviceable for evaporating a very small 
percentage of water. 

(4) The method of evaporating by artificial heat of stove or furnace is expensive 

and troublesome, requiring constant watching and care and not giving as good 
results as has been hoped for. * 

(5) The possibilities in the line of evaporating honey for the purpose of increas¬ 
ing the yield'and preventing granulation are very great. A series of experiments to 
determine the increase in production by extracting freshly gathered honey would he 
next in order and value. When the utility of this method is fully demonstrated 
supers with fixed frames and extractors holding whole cases will be used and other 
apparatus conformalde to the needs of the new system.' 

Two sets of experiments were conducted in feeding extracted li.on.ey 
to colonies in order to obtain comb lioney. In one case there was quite 
a profit secured; in the other it was merely nominal. The author 
thinks Ms trials are encouraging, and further work along this line is 
desirable. 

Studies of parasitic and predaceous insects in Mew Zealand, 
Australia, and adjacent islands, A. Koebeee Qqx 39 ).—A report of 
investigations in the above-named countries on the subject of enemies 
of the scale insects. Large numbers of specimens were sent to Cali¬ 
fornia for trial, a report on wTiich is given in bulletin Iso. 30 of the 
Division of Entomology (E. S. B., vol. v, p. 100). 

Motes are given on the enemies of scale insects and numerous species 
are described. 
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Estimation cf solids and fat in milk 5 J. B. Ejnheab {Ghenu Xeics, OS 
(ISOS).Xo. 1751. pjhl , 2). —A few drops of milk (about 1 gram) are weighed 
out on a thin piece of flat crown glass about 2b inches in diameter, pre« 
Tiously tared. and then quickly dried either in an air bath or by hold¬ 
ing over a lamia As soon as the milk dries' down it is loosened with a 
steel semper arid is then soon brought to a constant weight. From 
the solids thus found and the specific gravity the percentage of fat 
may be calculated by Fleischmann’s formula or, according to the author, 
as follows: The milk solids are transferred to a half-ounce stoppered 
bottle, previously tared, and 3 or 4 c. c. of ether added. The stopper 
is tied in and the bottle then placed in a boiling water bath for a few 
minutes. After cooling the bottle is weighed, showing the amount of 
ether it contains. The clear solution of fat in ether is then poured off 
as completely as possible into a small tared watch glass, the stopper 
immediately replaced and the bottle again weighed, showing the 
amount of ether-fat solution taken. The latter is then evaporated and 
the fat weighed. From this result the percentage of fat in the milk is 
calculated by means of a simple formula. “ The sole possibility of error 
arises from the evaporation of the ether during the moment of pouring 
from the bottle into the watch glass. To the extent of this loss the 
quantity estimated by difference on the watch glass will be over the 
truth, and the milk will appear too poor in fat. A small correction 
* # # may be allowed for this, but an error of A 0.05 gram in the 
ether taken, supposing that to be about three fourths of the whole ether 
employed, will only amount to 0.08 per cent of fat in the average milk, 
or 0.01 per cent in skim milk, so that for practical purposes it is hardly 
worth attention. It would almost disappear if the petroleum spirit 
were destroyed. 

“The 'whole determination of solids and fat may by this method he 
completed in less than half an hour, and several samples may be ex¬ 
amined simultaneously*- An additional recommendation is the sim- 
plicity of the apparatus and the economy in the ether employed.”— 

33. W« A. ■ 

Kreis’s modification of the Reichert-Meissl method of butter 
analysis.—The modification as described by H. Kreis ( Schweiz. 
Woehenschr. Pkarm30, pp. 481-183; abs. in Ghent. Genibl., 1893, I, 
104 
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No. 4, p. 234) consists essentially in saponifying the fat with concen¬ 
trated sulphuric acid instead of with potassium hydrate. The author 
claims that the saponification takes place more rapidly with sulphuric 
acid than with potassium hydrate, and that under proper conditions 
there need he little or no decomposition of the products. Five grams 
of water-free fat are melted in a half-liter Erlenmeyer flask placed in a 
water bath at 30° to 32° 0. for a few minutes, and then 10 e. c. of con¬ 
centrated sulphuric acid added. The flask is corked, and the mixture 
of fat and sulphuric acid thoroughly shaken until it becomes perfectly 
clear, when the flask is again placed in the water bath. After heating 
10 minutes 150 c. c. of water is added, the mixture shaken, and imme¬ 
diately distilled. If a part of the fatty acids have separated to the 
bottom they must first be melted by a very gentle heat. On pure 
cows" butter the figures by this method differ by only about 0.2, on an 
average, from those- by the Wollny modification. The figures for niar- 
garin, etc., are about 2.5 higher than those by the Wollny modifica¬ 
tion, and the difference between the numbers by the two methods is 
noticeable in butter containing 20 per cent of foreign fat's. In butter 
containing from 20 to 30 per cent of foreign fats the figure by the sul¬ 
phuric acid method was about 1.5 higher than that by the potassium 
hydrate method. A difference between the numbers found for a sam¬ 
ple of suspected butter by the two methods might be taken as an indi¬ 
cation that the butter was adulterated, provided that the authors 
.observations are corroborated by others. 

Pure butter gives with sulphuric, add, after a little shaking, a per¬ 
fectly clear solution, while mixtures with less'than 30 per cent of for¬ 
eign fats require to be shaken two or three minutes before they are 
perfectly clear. 

J. Pinnette ( Chem. Ztg17 (1893). No. 23. pp. 395 , 396) states that in the 
saponification of butter fat with strong sulphuric acid by the Kreis 
method sulphurous acid is always generated. This passes into the dis¬ 
tillate and affects the results of the titration. He suggests that this 
source of error may be avoided by oxidizing the sulphurous acid with 
permanganate solution previous to distillation. 

He holds the method to be simpler than the Reichert-Meissl method, 
and of value in connection with that method in testing for oleomar- 
garin, since the latter method gives somewhat lower figures than the 
Kreis method. 

K. Micko ( Ztsehr . (dig. osterr. Apoth . Yer n 1893 , No. 4 ; abs. in Cljem. 
Centbl. , 1893, J, No. 17, pp. 803 , 804) likewise observes the generation 
of sulphurous acid iu the Kreis method, and suggests its oxidation with' 
potassium bichromate. Four c. c. of 4 per cent bichromate of'potash 
solution are added to the distillate previous to distillation, the solution 
thoroughly shaken, and after about five- minutes sulphate of iron solu¬ 
tion run in from a burette until a slight excess of Iron is present. ' This 
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method Is said to give figures agreeing well with those by the Eeiehevfc- 
Meissl method. 

A. Prager and J. Stern (Ghent. Ztg17 ( 1S93 ), Fo.27, pp. 468 , ^6',9) like¬ 
wise observe the formation of sulphurous acid, and propose to remove it 
by forcing a current of air through the solution just previous to distilling. 
It was found impossible to remove the fumes completely in this way, 
so the, last traces were removed by conducting a current of carbonic 
acid through the solution for a few minutes. The carbonic acid in the 
flask was then displaced by air and the solution distilled. This method 
gave slightly lower results than the Eeichert-Meissl method, but is 
believed by the authors to be an improvement on the original Kreis 
modification. 

P. Schatzmahn and H. Kreis (Chem. Ztg., 17 (1893), Fo. 31,pp. 544,545) 
review the, criticisms of the method mentioned above. They claim that 
the method as originally described is reliable when it is carried out 
exactly as described in the original paper. The strength of the sulphuric 
acid is a matter of great importance. That used by them contained 
91.53 per cent of sulphuric acid. The too high results obtained by some 
observers are attributed to using too concentrated acid. When an acid 
of the strength mentioned is used they claim that there is no necessity 
for conducting a current of air through the solution, or of using an 
oxidizing reagent previous to distilling. They show that Pinnette’s 
modification gives results much too low. • 

A. Prager and J. Stern (Chem. Ztg., 17 (1893), Fo . 49, p. 880) made 
experiments in using acid of the exact strength prescribed by Kreis. On 
pure butter they secured results agreeing quite closely with those by 
the Eeichert-Meissl method. On mixtures of butter with margarin, 
however, the results were higher than those by the Eeichert-Meissl 
method, the difference being greater the greater the admixture of mar¬ 
garin. They state, therefore, that the Kreis method may be of use in. 
recognizing. adulterations of butter with margarin. The difference 
was noticeable in cases where only 10 per cent of margarin was 
added. Some of their results with the two methods are given in the 
following table: 


Results by Iieichert-Meissl and Kreis methods . 


Pure, butter J.... 

Pure butter2........ 

Pure Ira tier 3..... 

Pure butter4.... . 

Pure butter5....!.b’ ’ 

Pure butter 6 .... 

pater containing' 0 per cent of 'margarin I 
Butter containing 10 per cent of margarin. 
Butter containing ,20 per cent of margarin. 
Butter containing 40 per cent of margarin. 
Butter containing 60 per cent of margarin 
Margarin... 


Reichert- 

Meissl 

method. 

KrmVs 
mod ill ca¬ 
tion. 

*27.23 

*27. 84 

30.7B 

22.90 

31.79 

32.28 

30.14 

31.1,8 

30.88 

31.22 

31.15 

81.12 

26.05 

20.63 

23. 04 

29.50 

21.14 

24.53 

16.27 

19,35 

11/38 

10.09 

0.85 

0.98 


* C* 0. of deci-normal alkali per 5 grams of butter. 
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Compared witli the Eeichert-Meissl method the P lunette modifica- 
tion usually gave too low results. The results by their own modifica¬ 
tion described above, compare very closely with those by the Beiehert- 
Meissl method. This was true in the case of pure butter, of butter 
containing from 10 to 00 -per cent of margarine, and of pure margarin. 
In view of their results they conclude that the removal of the sul¬ 
phurous acid by means of a current of air can not, as Kreis stated, be 
regarded as superfluous. 

S. Eideal (Analyst, IS (1893), July, pp. 165-170) compared the Kreis 
modification with the Eeichert-Meissl method, using 2.5 grams of 
melted butter fat and sulphuric acid having a specific gravity of 1.830, 
and adding about 1 c. c. of strong permanganate solution, as recom¬ 
mended by Pinnette, previous to distilling the volatile fatty acids. In 
fifteen out of thirty tests of pure butter the sulphuric acid method gave 
results ranging from 0.1 to 0.6 higher than the Eeichert-Meissl method, 
and in four cases ranging from 0.2 to 0.8 lower than the Eeichert-Meissl 
method. The average figures, leaving out one sample in each case, were 
14.42 for the Eeichert-Meissl and 14.69 for the sulphuric acid method. 

On four samples of margarin and two of lard the sulphuric acid 
method gave a figure 0.1 to 0.2 higher than the Eeichert-Meissl method, 
“The results for margarin and also for the genuine butters seem to 
point to the new method giving slightly higher results than the stand¬ 
ard Eeichert-Meissl.” 

In a discussion following the above paper, Mr. Hehner said it appeared 
to him that at present the method did not give results which were com¬ 
parable with those by the Reichert method. By using 10 c. c. of strong 
sulphuric acid for hydrolysis, none of which was neutralized, it followed 
that toward the end of. the distillation a very strong solution of sul¬ 
phuric acid was obtained, and, consequently, there was great risk of 
sulphurous Or some other volatile acid being formed. The sulphuric 
acid method was inapplicable for estimating the insoluble fatty acids, 
because the sulpho-oleic acid formed yielded oxyoleie acid on dilution 
of the solution, and this latter had a different equivalent from that of 
the fatty acids obtained by ordinary saponification. It should also not 
be forgotten that while* butter fat when mixed with sulphuric acid 
evolved but little heat, and only suffered slight decomposition, marga¬ 
rin, which often contained much vegetable fat, would, in many cases, 
undergo a much more profound decomposition, accompanied by the 
evolution of large amounts of sulphurous acid. The process, therefore, 
was not applicable to anything but pure butter, or to margarin which 
contained little or no vegetable oil.— e. w. a. 

Weiss's method for determining fat in milk, Weiss ( Bharrn, Ztg n 
38, p, 87; abs, in Ghem. Centralbl , 1893,1, pp* 589 , 590), —Thirty grams 
of milk are mixed in a 800 c.c. bottle with 3 grams of sodium hydrate 
solution, and 60 grams of petroleum ether added in small portions, 
shaking thoroughly each time. If the last' portion of ether refuses to 
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mix with • the solution, it is allowed to stand for a- few minutes, alter 
which it mixes readily when shaken. After adding 20 grams of alcohol, 
and shaking, the mixture is allowed to stand for 24 hours, when three 
separate layers will have formed in it, the upper one, clear and colorless, 
containing all of the milk. fat. A portion of this layer is weighed out, 
evaporated to dryness, dried at 100° and the residue (fat) weighed. 

Instead of weighing the milk and reagents they may he measurer!, 
in which case 25 e.c. of milk, 3 c.c. of sodium hydrate solution, and 75 
e.c. of petroleum ether are shaken together, and the fat determined as 
before in 50 c.c. of the fat layer. The result is calculated for 100 c.c. 
of. milk.' 

Comparisons by Lang (Fharm. Ztg ., 38 jp. 219) of the Weiss method 
with Soxlilet-s fieromatie method and the Sckmid-Eodzynsky method 
gave very satisfactory results, although the author gives his preference 
to the Liebermanu and Szekely method (E. S. It., vol. IV, p. 770).—E. 
W, A. 

Points on the analysis of condensed milk, H. I). Richmond and 
L. K. Boseley (Analyst, 18 {1893), July, pp. 170-174). — The authors 
describe the methods used by them in the analysis of condensed milk, 
%and report their experience with a number of other methods. From 15 
to 30 grams of the condensed milk are placed in a 100 c. c. flask and 
diluted to 100 c. c. The weight is then taken, and definite weights of 
the diluted inilk are used for separate determinations. 

For total solids and ash 5 grains of milk diluted as above are dried 
on asbestos to constancy, and the residue afterward incinerated, pref¬ 
erably in a muffle. The fat is estimated in 5 grains of diluted milk by 
the Adams method, and, as a check, the fat is extracted from the Bit- 
tkausen precipitate (see below). u The two methods ,with care, agree 
well. 77 

As pointed out by the authors in a previous paper (Analyst, IS (.1.803) 
June, p. 141; E. 8. R., vol. iv, p. 978), the milk sugar and cane sugar can 
not be estimated by the polariscope as the milk has been heated. The 
method recommended is that of weighing the copper oxide reduced before 
and afterinversion with citric acid. The results by the Shell stone method* 
for sugar are corrected by dividing the total polarization by 1.042, This 
correction has been found necessary.f For casein and albumen the 
Sebelien method is used.J The. Kjeklahl determination is made by- 
using a little copper oxide with 30 c. c. sulphuric acid. No sulphide was 
found necessary. The Eitthausen method for albuminoids is modi fled as 
follows: “Dilate 10 grams of the diluted milk withabout 200 c. c. of water, 
add a few drops of phenol phthalein solution, and neutralize with dilute 
caustic soda solution; add 2 to 2.5 c. c. copper sulphate solution, 
allow to settle, wash about five times by decantation through a tared 

* Analyst, 13, p. m 
t Analyst, 17, p. 222. 
fZtslir. physiol. Client., 13, p. 135. 
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filter, and then wash on the filter, spreading the precipitate over the 
filter. Dry slightly in the water oven, extract the tat, dry at 130° 0., 
and subtract the ash. This modification of Bitthauseids method gives 
good results.with all milk products except -whey, which contains alb it- 
moses produced by the action of rennet. 7 ’ The total acidity is calculated 
as lactic acid.—E. w. A. 

Studies on the composition of butter, IL Krexs ( Schtbeiz, 
Wochenschr. Pkarm . 30, pp. 449 , 450; abs. in Chem. GentbL, 1893 , J, Yo. 
12, p. 138), —In 1888 the Association of Swiss Analytical Chemists 
accepted 26 as the minimum limit for the Beichert-MeissI figures for 
natural butter. Unadulterated Swiss butters are found, however, 
which fall below this limit. The author cites the results of the exami¬ 
nation of numerous samples. Three samples were found below 22, 
eighteen from 22.1 to 24, twenty-four from 21.1 to 26, seventeen from 
26.1 to 30, and thirteen above 30. Following are the averages by 
months: December, 30.3; January, 27.9; February, 28.6; March, 25.4; 
April, 24.9; May, 23.4; June, 24.1; July, 24.7; August, 23.7; Septem¬ 
ber, 22.7; October, 25.2; and November, 30. All butter samples for 
which the Beicherfc-Meissl figures were over 30 were from cows which 
had recently calved. 

The water and fat showed the following extremes: The fat ranged 
from 83.9 to 91.7 per cent, and the water from*6.8 to 15 per cent —E. w. A. 

Recognition of foreign fats in butter, W. Johnstone, (Abs, in 
Chem . Centbl., 1893 , J, No, 13 , p, 631). —The author claims to have 
found that pure butter does not contain triolein and tributyrin, but a 
fat which he designates as u oleovacciobutyrat.” His method for recog¬ 
nizing foreign fats in butter depends upon the fact that the relation 
between the oleic and butyric acids in this fat is constant. An excess 
of oleic acid indicates the addition of an animal fat, and an excess of 
butyric acid indicates an admixture of vegetable oik From the 
amount of butyric acid found in a sample of butter, the oleovaceio- 
butyrat is calculated by means of the factor The iodine number 
of the butter is determined and calculated to the proper glyceride by 
multiplying by -\rX Iff. The butter is not pure unless the results of 
the two calculations agree. It is claimed that with this method the 
addition of 3 per cent of foreign fat to butter can be detected. The 
method is covered by an English patent.— E. w. A. 

Note on the detection of adulteration of fresh milk with 
diluted condensed milk, H. D. Richmond and L. K. Boseley, 
(Analyst, 18 (1893), July , p, 174 ).—It is recommended to estimate the 
milk sugar by the polariscope and if it falls below 52 per cent of the 
solids-not-fat to make a careful gravimetric determination of the milk 
sugar by Fehling’s test; to determine the acidity; and to estimate the 
soluble albumin by Sebelion’s method. A discrepancy between the 
gravimetric and polariscopic results for milk sugar affords considerable 
evidence that the milk has been heated, and if the soluble albumin is 
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also low the evidence “will be almost conclusive.” The limits for fresh 
milk are given: Albumin 0.35 per cent, milk sugar and lactic acid 55 
per cent of the solids-not-fat, and the difference between the gravimetric 
and polarimetrie estimations of milk sugar not more than 0.15 per cent, 
“The diphenyl amine test for nitrates would also afford corroborative 
evidence if impure well water had been used.'’—E. vr. A. 

On the fixation of free atmospheric nitrogen by plants and 
soils, A. Pe term ANN (Sep., Brussel, 1893, pp. 267-276; ahs. in 'Ohm* 
(Jerdbl., 1893 , IT, Xo. 22, pp. 988 , 989 ).—Barley was grown under a large 
bell jar supplied with air freed of combined nitrogen by passing through 
a series ot wash bottles. The soil was sterilized >previous to the 
experiment and kept sterile. In other cases both sterilized and 
unsterilized' soil was kept under similar conditions, but no barley was 
planted. In all cases in which the soil was not sterilized it became 
covered with cryptogamic vegetation before the close of the experi¬ 
ment. The results were as follows: 


Absorption of free atmospheric nitrogen by soils and plants. 


! Uncultivated, soil, j 

! Barley in Uncultivated soil. 

Unsteril¬ 
ized. ! 

Sterilized. 

! sterilized 

soil. Sterilized. 

Unsteril* 

ized. 

Nitrogen at beginning: of experiment- 0.0255 

Nitrogen at end of experiment. 0.0294 

0.0255 ! 
0.0240 j 

0.3084 0.0438 ; 

0.1007 0.0430 

0.0738 
0.0700 

Gain or loss in nitrogen. j -f0 . 0039 

-0,0015 

-0.0017 -0.0008 

+0.0031 


The nitrogen stated is that in the soil, or in the soil and plants. It 
appears from the above results that in the absence of cryptogamic 
vegetation, that is in sterilized soil, no assimilation or absorption of 
1 free atmospheric nitrogen took place. This was true whether barley 
was grown or the soil remained bare. 

There was a slight increase in nitrogen, on the other hand, in the 
case of unsterilized soils. This explains an increase in nitrogen in 
spite of the absence of root tubercles, observed by the author in a. 
previous series of experiments* with barley. 

The following conclusions seem to the author to be* justified: Not 
only the combined, but also the uncombined, nitrogen of the air may 
' be of benefit to plants. The free nitrogen, however, is not taken up 
by plants directly from the air, but through the agency of microorgan¬ 
isms which inhabit the soil, and which may enter into peculiar rela¬ 
tions with the plant (tubercles of leguminous plants).—- e, w. A. 

The interchange between leguminous plants and the bacteria 
. causing root tubercles, E. Nobee and L. Hiltner (Sachs, landw . 

• Ziscfor1893, Xo. 16, pp. 165-169 ).—The principal part of this article is 
devoted to the discussion of the theories and hypotheses of Frank and 
others on the subject of nitrogen assimilation by plants. 

*Cliem. C^tbl~l892jfl7p^~88o7 ’ 

AV: 
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The hypothesis.. of Frank, that all green plants have the power of 
fixing the free nitrogen of the air, and that probably the leaves are the 
chief agents in this work, is not accepted by the authors, at least so far 
as the leguminous plants are "concerned. In this they are sustained by 
the report of the experiments of Kossowitsch, whose conclusions are 
given. The authors consider the root tubercles as the parts of the 
leguminous plants where the free nitrogen is assimilated. The direct 
agents of assimilation are bacteroids, and not the bacteria themselves. 
As defined by the authors, bacteroids owe their origin to the checking 
of the fission of bacteria or, if this is not checked, to the retention of 
numerous individuals within a common sheath for a considerable time. 
In this manner they are protected from any injurious effect of the host 
plant. The exact nature and conditions of their formation are still 
unknown. They vary with different species of plants; but one of the 
more common forms is rod-shaped but very much larger than single, 
individual bacteria. The bacteria probably gain access to the plant 
through the root hairs from the soil. 

The leading question is, in what way are the tubercles of the legu¬ 
minous plants enabled to fix the free nitrogen"? Some investigators 
consider that there is a sort of symbiosis between the bacteria and the 
plant, that they stand in a living relation towards each other to the 
mutual advantage of each. Recently others have claimed that the 
bacteria directly store up the free nitrogen. The authors think these 
views untenable. 

Experiments were conducted at Tharand with peas and species of 
Bobinia . Pea plants were inoculated frqm pure cultures of pea tuber¬ 
cles. On the young plants there was an abundant production of 
tubercles, but not being supplied with sufficient soil nitrogen the 
demand for growth was not satisfied, to the evident i njury of the plants. 
A microscopical examination of the tubercles showed that the bacteria 
were not changed to bacteroids. However, in a soil containing nitrogen 
the growth of the inoculated pea plants followed the baeteroid forma¬ 
tion, and similar effects were noted on the tubercles. In the experi¬ 
ments with Bobinia one part was grown in nitrogen-free soil and one 
in soil containing nitrogen. Each was inoculated from pure cultures of 
Bobinia bacteria. 

It was found that the plants in the nitrogen-free soil had produced 
tubercles as large as peas, while in the soil containing nitrogen they 
were no larger than rape seed. A microscopical examination showed 
that the increase in the tubercles began simultaneously with the 
change of the bacteria into bacteroids. 

The conclusions of the authors are as follows: 

(1) Nitrogen assimilation by Legnminosm is not through the bacteria, 
but through the bacteroids. 

(2) At the time of greatest growth of the plant it is infested -with 
bacteria. At this time the bacteroids increase rapidly in number and 
the small tubercles also increase, to the ultimate growth of the plant. 
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(3) The weaker tlie plant at the time of the inoculation the sooner 
will the bacteroids be formed, and consequently the more abundant the 
tubercles; in this way the plant will be strengthened, and the ultimate 
, effect on the whole plant will be greater. Everything points, on the part, 
of the plant, to the assimilation of the free nitrogen following the period 
when the bacteroids are not fully formed. It continues during their 
growth and ends with their disintegration. The bacteroids, therefore, 
are of prime imporfcautanee in nitrogen assimilation. 

If still remains to show how the free nitrogen is collected by the 
plant. The availability of the tubercles for this purpose is evident 
from their swollen form and their network of cells; the water, laden 
with the nitrogen it has washed from the air, passes through these 
cells, and the nitrogen is separated and stored up in the tubercles. 

It is probable that every genus has its specific bacteria, as some work 
best on certain plants, very slightly on nearly related ones, and not at 
all on more distantly related groups.—w. H. R, 

The influence of humidity on the development of tubercles on 
the roots of Legnminosae, E. Gain ( Compt . rend116 ( 1896 ), No. 24 , 
j>. 1394). —The author conducted a series of field experiments at the 
biological laboratory of Fontainebleau with peas, lupines, and beans 
to determine the effect of moisture on the tubercle development of 
their roots. 

Similar plats were chosen and planted with seed from the same lots. 
The only difference in cultivation was in the amount of moisture given 
them. The temperature at midday was taken, and the surface of the 
moist soil was 7° 0. cooler than the dry soil. At 10 centimeters below 
the surface the difference was 3° 0. The root systems developed in the 
different plats varied greatly. Those in moist soil spread widely, were 
full of water, became covered with root hairs, and presented a*large 
surface of young tissues. In the dry soil the roots were less spreading 
and thCepidermis was greatly thickened. 

In the moist soil the tubercles of the peas were scattered all over the 
roots, were five or six times as abundant as.in the dry soil, were about 
four times as large, and ovoid in shape, while in the dry soil no tuber¬ 
cles were produced on the superficial roots. At a depth of about 20 
centimeters some tubercles were found of a hemispherical shape and 
much smaller than those grown in moist soil. 

With the lupines the results were similar to those observed for the 
peas. 

On the beans about twenty times as many tubercles were found in 
the moist soil as in the dry soil, and a microscopic examination showed 
important differences in the abundance of bacteria present and in the 
structure of the tubercles. 

These observations were confirmed on some spontaneous plants, as 
Lotus eormeuhiiuS] Trifolium ])roeumbens 7 and Orobm niger ; 
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The experiments show that humidity of soil favors a greater devel¬ 
opment-of'tubercles, and, as a consequence, a. greater assimilation of 
free nitrogen.—w. h. e. 

Hew experiments with plants collecting nitrogen and their 
employment in agricultural practice, H. Wilfarth (Bent, landw. 
Rundschau, 1892 , Wos. 8, 9, 19, and 11; abs. in (Mem. Centhl. 1899, J, 
Wo. 22 , pf999d — Based, upon his investigations, the author recommends 
the following for green manuring: Lupines for light, sandy soil, as well 
as on some better soils, and perhaps even upon the best beet soil. On 
lime and wet soils lupines do not succeed well. For light but not too 
dry soil serradella and sand vetches are best. For the better soils 
vetches, yellow clover, and nearly all the other species of clover are 
recommended. 

The above mentioned plants may be used as catch plants between 
crops. The cost of seed and liability to injury on account of unfavor¬ 
able climatic conditions must be considered in this connection. The 
addition of a small quantity of nitrogen, preferably as nitrate of 
ammonia, is often necessary, that the young plants may have food 
material for the formation of their root tubercles. 

The author also considers the question of soil inoculation. The best 
results were obtained by using inoculating material from a field which 
the previous year had grown a good catch crop of the kind of plants 
to be grown. For such purposes 1 to tons of soli per acre is 
sufficient material.—w. h. e. 

Studies on the growth of plants, E. Godlewski (Abhandh Kra~ 
kauer Ahad. Wissensehaft , math, naturw. Classe. 23 , pp. 1-129; abs. in Bot. 
Oentblj 55 (1893), Wos . 1 and 2 , pp. 34-40). —A report is given on (1) 
the influence of a number of factors on growth, and (2) the relation 
which these influences bear to cell growth. The subject of the exper¬ 
iments was the epicotyls of Phaseolus vulgaris. The greater part of 
the work is taken up in. describing the details of the experiments, 
thirty-four in-number, which were conducted with the aid of Bara- 
netski’s auxanoxneters. Every experiment was conducted in duplicate 
and extended over several days. In most cases hourly registrations 
were made by the auxanometer, but in some they were made half-hourly 
or sometimes every fifteen minutes. The results of the experiments 
are tabulated and graphically represented by figures in the text. A 
summary of the results is as follows: . . 

(1) The daily period of groioth in green plants under ordinary con¬ 
ditions. —Sachs, as well as Regel, asserts that the daily minimum of 
growdh takes place toward evening and the maximum toward morn¬ 
ing, but the experiments made by the author led to an essentially dif¬ 
ferent conclusion. The alternation of the daily period he found by no 
means constant. Experiments conducted in June, 1888, gave midday 
and midnight as the maximum and minimum periods, respectively, 
6930—Rb, 1——8 
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a series in 1889 gave morning as the minimum and evening as 
the maximum growth period. In 1889- 5 90 experiments were conducted, 
showing two maxima and minima daily. These were not constant 
toward "each other, but varied at different times and with different 
plants. 

The difference in the daily periodicity is due, the author thinks, to 
individual peculiarities of the plants and to the time of the experiment, 
since plants giving a constant alternation during the winter and spring 
showed essentially different variations in June. 

(2) Periodicity of etiolated plants. —Etiolated plants vary exceed¬ 
ingly. In some there is no perceptible periodicity, while in others there 
is a marked though fluctuating one. In one experiment the periods 
were well marked one day and were reversed on the next. Continued 
experiments with such plants show that the periodicity is commonly 
brief and fluctuating. 

(3) Influence of air moisture. —A sudden considerable reduction of 
the moisture of the air—for instance, from 64 per cent to 38 per cent— 
causes an important reduction in growth. The effect of this reduction 
may be noticed during the first half hour, after which, the moisture 
remaining the same, the growth returns to the normal. A sudden 
important increase in the amount of moisture in the air Las an oppo¬ 
site effect. The author shows that the effect of these changes remains 
but a short time in any case. There is no change in the intensity of 
growth, but* there is a change in the turgescence, and consequently in 
the tuigescerit stretching of cells. 

(4) Influence of light .—The difficulty of bringing a plant grown.in 
the dark out into the light without reducing the atmospheric mois¬ 
ture was a source of hindrance to the author which he gradually over¬ 
came. The influence of light upon such a plant gradually asserts itself. 
Upon bringing such a plant into the light, growth may begin at once, 
or it may sink for a period of a few hours, after which it will assume 

. its normal growth. 

(5) Influence of temperature of the air .—The influence of a sudden 
fall in temperature of from 18° to 6° or 8°, C. is very marked. In 
the first hour growth will be very backward and still more the second 
hour. A gradual increase from the low temperature was followed by 
stiff decreasing growth for a short period. A sudden rise in tempera¬ 
ture temporarily stopped the growth, but it was soon resumed. The 
. author found that the epicotyls of Phaseolus grew perceptibly at a tern- 

■ perature of 6° 0., while the minimum temperature of germination, as 
given by Sachs, is 9.4° O. 

(0) Influence of temperature of the ml.—This the author thinks is an 
indirect rather than a direct influence. A reduction of the temperature 
of the soil from 20.7° to 5.5° 0. caused only an unimportant redaction 
in the amount of growth. At a temperature of 3° 0. there still remained 
some growth of the epicotyls, due probably to the roots still remaining 
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functional. With leafy and copiously transpiring plants the tempera¬ 
ture of the soil would perhaps have a greater influence. 

The second part of the report treats.of the causes and methods of cell 
growth. The author considers the subject under two heads: (1) the 
stretching of the cell wall through turgescence, and (2) the fixing of the 
stretched membrane and the decrease in the elastic tension of the 
cell wall, or the restoration of the extensibility of the walls. These 
conditions depend upon intussusception and apposition. Eapidity 
of growth depends not only on the elasticity of the cells, but upon 
the rapidity with which they are again rendered elastic. The author 
considers that the turgescent stretching of cells and rapid growth 
are proportional. 

As in the first part, experiments were conducted to ascertain the 
influence of certain factors on cell growth. 

(1) The entire growth period ,—The author considers that the decrease 
in growth from the maximum period is due to a decreasing elasticity* 
of the cell wall. An important question remains to be answered, namely, 
which was first discontinued, the turgescent stretching of the cell, or 
the membrane growth ? In order to answer this question the epieotyl 
of Phaseolus was held up by an auxanometer until no further growth was 
shown, when it was cut off and marked, from the top, into regular 
spaces of 15 mm. each, and then microscopically examined. In three 
experiments there was a uniform shortening of the lower two or three 
sections, in one case amounting to 3.5 per cent, showing the amount of 
turgescence was due to the stretching of the tissues. When this 
turgidity was removed the growth accomplished by it was lost. The 
author considers the turgescent stretching of cells a necessary condition 
of their growth. 

(2) The daily growth period, —The maximum and minimum periods of 
growth were investigated as follows: Two lots of similar plants under 
equal conditions were cut off, one at the maximum, the other at the 
minimum period of growth, and, after marking them off' equally, they 
were examined microscopically. Numerous individual differences were 
noted, but the common result was that the distance of stretching of the 
epicotyls was greater at the maximum-than at the minimum. In the 
vicinity of the top of the plants no difference was noted, but with 
increasing distance from the top the minimum growth showed less 
elasticity than the maximum. The greater increased growth at the 
maxinVum period was due, not to a higher turgidity, but to a greater 
tension of cell walls. 

(3) Influence of light—A green and an etiolated epieotyl, under slmi- 
- lar growing conditions, were cut off and examined. For similar parts 

of each there was no appreciable difference in the turgescent stretch¬ 
ing of cells, but iu the etiolated plant the cells were stretched more' and 
more as they were removed from the. top. The' turgescence of the etio-' 
lated plant was rather lower than in the green one. The tension of 
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membranes was less in the light than, in the dark. Etiolated plants 
subjected for sometime to the*light and then examined showed, 
in the internodes grown during the illumination, diminished tension of 
membranes due to the light. The increased growth of the' etiolated 
plants may be attributed to thinner cell walls, and not to greater 
growth itself. 

(4) Influence of temperature.— A plant was kept at a temperature of 
20° 0. and another at 9° C. The difference in intensity of growth 
was very marked, and there -was a -corresponding difference in the 
turgidity. The result of this experiment is similar to some experiments 
with roots, yet it does not follow that growth is independent of forges- 
cence, nor that the influence of temperature depends, not upon the tur- 
gescent stretching of cells, but upon the influence of the rapidity with 
which the tension of the cell membranes is reduced by the protoplasm.— 
w. H. E. 

# Polygonum sachalinense as a forage plant, Doumet-Adanson 
(Compt. rend116 (1893), No. 24, p. 1408). — The dearth of green forage 
plants has been so great in Europe this year that numerous investiga¬ 
tions have been made upon newer little-known plants that give promise 
of supplying the deficiency. 

The author gives his experience with Polygonum saeJialineme , which 
he lias grown in Balieee, central France, for several .years. It is 
a native of one of the islands to the north of Japan. It seems perfectly 
acclimated and grows vigorously on any kind of soil, and as a green 
fodder is well liked by stock, especially by cattle. It produces six. or 
more cuttings per season after the first year. When not cut the plant 
attains a height of 6 to 10 feet, with alternate cordate leaves 8 to 1(1 
inches long and 6 to 11 inches wide. The plant branches widely and 
usually stands thickly upon the ground. It is propagated by cuttings 
of the u running roots” planted in February. It should be cut- twice 
diming the first season whenever it reaches a height of 3 feet; after 
that it should be permitted to go to seed. The following seasons it 
should be cut whenever it reaches a height of 3 feet. It will remain 
green and leafy until frost, and withstands drought very well. The an¬ 
imal amount of green fodder produced is very large. 

The author thinks it may be easily kept within bounds by surface 
cultivation, should it show a tendency to become troublesome. 

The usefulness of the plant as a source of dry winter fodder is still 
to be investigated.—w. h. e. 

Pot experiments with potatoes, A. Paonoul (Ann. jScL Agron 
1832 , J, No. 2 , pp. 237-249). —Experiments with potatoes grown in pots 
of sand showed that the presence of potash almost doubled the amount 
of tops and nearly trebled the weight of tubers. Nitrogen in the 
form of nitrate gave a larger crop of tubers than did nitrogen in the form 
of ammonia. Nitrate of potash was more easily and effectually absorbed 
by the potato plant than nitrate of soda. 
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In an experiment to test the effect of light on the growth, of potatoes, 
six plants were grown in good soil; three were fertilized with nitrate 
of potash and three with the same amount of nitrogen, in the form, of 
■sulphate of, ammonia. Both series received an application of super¬ 
phosphate. Colored glass was placed above one plant in each series; 
ordinary glass above one plant in each series; and the other plant in 
both series was grown under natural conditions. The two plants under 
darkened glass elaborated 31 and 20 grams of‘starch, respectively; 
those under ordinary glass 170 and 110 grains ; and those under normal 
conditions 223 and 361 grains. 

Under glass, nitrate of soda gave a larger yield of starch than sul¬ 
phate of ammonia, hut under normal conditions the latter was more 
effective. 

To the favorable influence of abundant light, the author attributes 
the large yield of potatoes in a season when the aggregate number of 
hours of sunshine is unusually large.—j. F. d. 

Improvement of the potato and of methods of its culture in 
France, A. Girard.—- Means for the improvement of the potato (Ann* 
Apron., 17 (1891), No. 73, pp. 136-139; Compt . rend., 108 (1889), pp. 

* 412-415; 110 (1890), pp. 176-179 ; 111 (1890), pp. 957-960).— As the 
result of ten years of experimenting, the author lias succeeded in grow¬ 
ing crops of potatoes several times greater than the average crops 
grown in France. In 1888 lie secured a yield of 44,000 kg. of potatoes 
per hectare, in 1889 the yield was 39,000 kg., and in 1890 the yield of 
one field exceeded A0,000 kg. per hectare, or more than 700 bushels per 
acre. * 

The methods by which the author has so largely increased the yield 
of potatoes in France are of interest to American cultivators. Having 
chosen for his experiments the variety Biehter Xmperatop, he selected 
his seed potatoes every year from* those hills whose foliage was espe¬ 
cially luxuriant. He prepared the soil to a depth of from 12 to 10 inches, 
and applied a liberal quantity of stable manure, supplemented by 500 
kg. of a rich superphosphate, 300 kg. of sulphate of potash, and 200 
kg. of nitrate of soda per hectare (about 900 lbs. of mixed mineral 
fertilizers per acre). He selected for planting tubers weighing from 
80 to 120 grams. When it is impossible to use tubers of this size lie 
recommends that tubers of 200 grams be cut in half and tubers of 300 
grains be cut into three pieces, always cutting in the direction of 
greatest length. He insists on the rejection of all potatoes weighing 
more than 380 grams. Should the potatoes available for planting weigh 
less than SO grams he places in each hill several of the small tubers, so 
that the total weight in each hill is from 80 to 120 grams. He lays great 
stress on the distance between the plants. The rows are 24 inches apart, 
and the tubers are planted at a distance of 19 inches in the row. He. 
advises planting as soon as danger of hard frosts is past. The crop 
should be well worked and all the growing tubers kept covered with 
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the soil. Bordeaux mixture should be sprayed on the plants,as a pre¬ 
ventive of the potato blight, and the crop should, not be dug until 
every portion of the plant has withered. 

Improved methods of cultivating the potato (Ann. i'Set. Apron., 189,% J, 
Wo. % pp. 250-295 ).—In 1891 about 350 fanners in different parts of 
France conducted experiments under the author’s directions. Most, 
of these used the seed of Bidder Imperator which had been improved 
by the author through a number of years. In some cases the area on 
a single farm was as much as 11 hectares. One hundred and ten of these 
fanners, by following the author’s directions, and by conducting their 
experiments .on fertile land, secured harvests ranging from 30,000 to 
50,000 kg. per hectare, or approximately 440 to 740 bushels per acre. 

Those who neglected directions, either as to depth of preparation of 
the land, distance of planting, amount of fertilizer, or planting of whole 
potatoes, secured much smaller yields. 

Considering first the 110 formers whose crops were grown on fertile 
soil, we find that 59 of these harvested from 30,000 to 35,000 kg. per 
hectare; 21 secured 35,000 to 40,000 kg.; 16 obtained 40,000 to 45,000 
kg.; .and 14 harvested 45,000 to 50,000 kg. The average yield on 
this class of soil and for the farmers who followed directions was 36,250“ 
kg. per hectare. This average would have been much higher had 
not the author rejected from his calculations all plats whose area was 
less than one-fifth of a hectare. On some of these small plats the yield 
was enormous. One former on 44 square meters harvested at the rate 
of 91,000 kg. of potatoes per hectare, which is a yield of 1,353 bushels- 
per acre. b 

.Average samples were sent to the author and analyzed by him. Of 
150 samples analyzed 51 showed from 20 to 25 per cent of'starch. The 
starch content of 82 per cent of these samples ranged from 18 to 22 
per cent. These figures the author takes as representative of the 
results which may ordinarily be attained by following his methods. 
All samples whose content of starch was above or below these figures 
lie considers as the result of exceptional conditions. He proposes to 
investigate the cause of this variation of 3 to 4 per cent in ordinary 
samples by studying in future the detailed information furnished by 
the cultivators. The average starch content in 1891 was 20 per cent, 
an increase of 0.5 over the average of the preceding year. 

Oife farmer secured 11,128 kg. of starch per hectare, or nearly 
10,000 pounds per acre. The average amount of starch per hectare on 
good land properly managed was 7,245 kg. The author believes 
that never before did a hectare produce such a large amount of carbo¬ 
hydrates suitable for manufacturing or for food. 

By the use of the author’s cultural methods, 23 cultivators on poor 
soil attained an average of about 23,000 kg. of potatoes per hectare, 
with an average starch content of 19.7 e 
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In 1891 , 08 of the farmers conducting the experiments departed from 
instructions in one or more points, and obtained poorer results tlian 
those who carried out the directions given them. Four prepared the 
soil very superficially instead of preparing it to a depth of 25 to 40 cen¬ 
timeters. Their results ranged from 18,700 to 27,000 kg. per hectare, 
and a starch yield of 4,186 to 5,800 kg. per hectare. 

The author believes that the best distance for potato plants is such 
that the vegetation of each plant can develop freely; but each plant 
should touch its neighbor and leave no portion of the surface of the 
ground uncovered. His recommendation is for the rows to be 24 inches 
apart and the plants 19.3 inches in the drill. To test the proper dis¬ 
tance, the author, in 1890 and 1891, conducted experiments in which 
the rows were uniformly 24 inches apart, and the tubers in the row 
were planted at distances of 39.5, 19.3, 12, 8, and 5 inches apart. Two 
varieties were used each year. The following table gives the results : 


Yield of potatoes from planting at different distances. 


Approximate distance in the roirs. 

Average 
yield 
per hill. 

Gross 
yield per 
hectare. 

■Net yield 
per hectare 
after de¬ 
ducting po¬ 
tatoes 
planted. 

Variety, Richter Imperator, 1890: 

Kg. 

8.180 

Kg. 

31, 000 

Kg, 
30,000 
31, 800 
36, COO 
35, 300 
86,000 

15,400 
1.7, 600 
23, 200 
20,000 
17,080 

21,100 
22, 600 


1. 668 

38. 300 


1.210 

39,900 
40,300 


0. 880 


0- 550 

44,600 

Variety, Jenxv, 1890: 

1.500 

16,400 

19, COO 

20, 500 
25, 000 

19.3 inches . -... 

0. 980 

12 indies. 

0. 790 

8 inches...-.-. 

0. 500 

1 5 inches...... 

0. 300 

25, 030 

Variety, Richter Imperator, 1891: 

39,5 inches ......... 

2. 210 

22.100 

19.3 inches . -.’. 

1. 230 

600 

31,060 

1.2 inches.......1 

0.911 

27, 760 

8 inches.............. 

0. 008 

83,400 
32, 800 

28,400 
24,800 

10,200 
ID, 840 
17,160 

5 inches.-........ 

o. no 

Variety, Red Skinned, 1891: 

39.5 inches...■. 

1.120 

11,200 
17, 840 
20, 460 

19.3 inches... 

0.892 

12 inches...-.. 

0.020 

8 inches......... 

0. 410 

20, 600 
20, 800 

- 1.5,600 
12,800 

5 inches......... 

0.200 



The 21 farmers who departed from the recommendations as to dis¬ 
tance of plants, but who carried out all other directions faithfully, 
secured much smaller yields than those who followed directions in this 
respect. The yields obtained by those who varied the distance from 
that recommended ranged from 11,800 to 27,000 kg. per hectare. 

Those who used less manure than the author directed secured har¬ 
vests much below the normal. Five who used no manure secured from 
12,500 to 28,500 kg. per hectare. 

The author is engaged in a more extensive study of the .manorial 
needs of potatoes on different soils. He suggests the use of 600 to 
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7.00 kg. of superphosphates, 300 kg*, of sulphate of potash, 200 leg. of 
nitrate of soda, and 25,000 to 30,000 kg. of barn yard manure per hec¬ 
tare (about 11 to 13 tons per acre). 

The author’s recommendation is to plant whole potatoes of medium 
size. Those fanners who cut their seed potatoes, but whose crops did 
not suffer from disease, raised from 12,750 to 28,080 kg. of potatoes 
per hectare. Fourteen of those who cut their potatoes reported'con¬ 
siderable damage from a disease which the author calls gangrene. 
Only two cases are noted in which this disease affected the crop from, 
whole potatoes. 

Nineteen fanners carried on an experiment in planting whole tubers 
of average size in comparison with cuttings from large tubers. The 
cuttings and the entire tubers were of the Bidder Imperator variety 
and were all from the same source. The treatment of both plats was the 
same. The yields diminished as the result of cutting, and the decrease 
was in proportion to the amount of cutting. The following table gives 
the detailed results: 


Yield of potatoes from ivhole tubers and from cuttings, 



Yield per 
hectare 
from whole 
tubers. 

Yield per 
hectare 
from 
cuttings. 

* 

Yield per 
hectare 
from whole 
tubers. 

Yield per 
hectare 
from 

, cuttings. 

■ 

Kg. 
32.000 
30,' 000 
! 81,000 
25.410 
22,400 
20,690 
84,700 
41. 580 
33,250 
33,000 

Kg. 

19,000 
24,800 
21.300 
18,572 
18,980 
22,544 
31, 200 
40, 500 
25,600 
28,500 


Kg. 

3.9,000 
30,000 
30,000 
30,000 
36,250 
27,500 
25,000 
33,625 
41,910 

Kg. 

32, 500 
20, 000 
•25,000 
25.000 
28, 500 
12,000 
3.2,200 
30,878 

33, 085 • 

■" 9 

12/. 

e......... 

■13.'.j 

4....... 

■ 14... 

5. 

15. 

6 ..... . 

16... 

7... 

17.... 

8. ! 

18. 

9.i 

19. 

■ 10.! 

i 



The yield from the entire seed was in no case less than 19,000 kg. 
per hectare, while from the cuttings it dropped as low as 12,000 kg. 

For two years the author has been conducting in person careful 
experiments the results of which are also in favor of planting whole 
tubers of average size. He proposes to continue these experiments for 
another year before giving to the public the detailed results. 

One of the details of the author's method consists in the use of the 
usual remedies to prevent blight. He observes that Bichter Imper¬ 
ator can be placed in the first rank of those varieties capable of 
resisting potato blight. 

In the year 1892 more than COO farmers undertook these experiments 
under the direction of the author. Of these the reports from 291 were 
used in making up the figures of this article. More than half of these 
obtained upwards of 30,000 kg. per hectare in spite of the prolonged 
drought of this year, a result far above that obtained by those who did 
not follow the method recommended by the author. One fanner on 1.5 
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hectares obtained 49,9 1 0 kg. of potatoes per hectare, with 19.9 per cent 
of starch, or about 10,000 kg. of starch per hectare. 

In spite of the drought, rational culture gave on poor or medium 
soils an average of 21,280 kg. of tubers per hectare. The protracted 
drought gave an opportunity to observe what soils suffered most from 
dryness. The potato crop suffered much from this cause when the sub¬ 
soil was permeable, but when the subsoil was impermeable the harvests 
obtained by the author’s cultural methods were exceptionally high.— 

3 . F. D. . 

Fifteenth technical report of the Federal Seed-Control Station 
at Zurich for the year ending June 30, 1892, F. G-. Stebleb, 
(Ann. Sou Agron189,2, J, J Vo. 2, pp. 217-236 ).—During the past year 
5,543 samples of seed have been received and tested, an increase of 694 
over the previous year, and a threefold increase over the number 
examined during 1S82-A83. In testing these samples of seed for purity, 
percent of germinative power, seeds of weeds, genuineness, and quality 
in general, there have been made 15,387 analyses. Of the number of 
samples sent to the station for examination 2,553 came from Switzer¬ 
land and 2,990 from seventeen other countries, giving the station some 
right to its claim of being an Internationa] one. 

The station has a contract with seventy-four Swiss seed-growers or 
wholesale dealers by which it-inspects and furnishes a certificate of 
guaranty for all their seeds. Under the terms of this contract any 
dealer buying 50 kg. or consumer using 5 kg. of any kind of seed 
is entitled to a free reinspection of the seed and an attested report 
of its true value. Under the conditions of this control 1,365 samples 
of seed, a decrease of 121 from the previous year, were examined, and 
189 specimens were found not conforming to the guaranty. One hun¬ 
dred and fifty-two of these samples were lower in real value than guar¬ 
anteed, 6 contained Omenta seed, and 31 contained burnet seed. 

The greater part of the analyses were made for private individuals, 
and fees were charged. 

An enumeration of all the analyses by species and samples is as fol¬ 
lows; 


Kind of seed. 


Clovers ami leguminous forage plants 

Grasses...-. 

Perennial forage plants... 

Annual forage plants... 

Legumes..'.. 

Wheat.-. 

Textile plants. „ .. V .... 

Sugar beets.. — —... 

Forest seeds ... —..- 

Other seeds ... 

Total'.. 


X mn her. 
Of 

species. 

'Number. 

of 

samples.'' 

17 

2,001 

4(1 

. 2,693 

1 

16 

7 

45 

10 

28 

3 

12 

2 

23 

10 

84 

32 

„ 676 

1 

1 

130 

5,570 
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From tlie compiled table of the results of maxima and minima the 
following species, represented by 100 or more samples, are selected: 


Report of seed tests. 


Kind of seed. 

X Hinder 
of sam¬ 
ples. 

Purity. 

G erm inat i vo ab i 1 i ty. 

Mini¬ 

mum. 

Maxi¬ 

mum. 

Aver¬ 

age. 

Mini¬ 

mum. 

. Maxi¬ 
mum. 

Aver¬ 

age. 



Per cent 

Per cent . 

Per cent ,. 

Per cent. 

Per cent. 

Per cent . 

Tied clover. 

1,000 

88.3 

99. a 

95.7 

2 

99 

88 

White clover 1 . 

115 

88.1 

98. 6 

94.2 

29 

94 

77 

A Is ike clover... 

140 

81.3 

99.4 

94.3 

27 

97 

. 78 

Lucerii... 

MHO 

53. 0 

99.4 

97.5 

04 

99 

’ 93 

Esparcet..'. 

220 

80.5 

99.8 

97.9 

7 

94 

7a 

Oat grass. 

3 04 

25.4 

99.3 

79.7 

11 

91 

71 

Orchard grass. 

477 1 

33.3 

97. 9 

80.0 

8 

98 

81 

Euinis'll fve grass. 

272 1 

43 1 

99.8 

95.7 

38 

98 

80 

Italian rve grass .. ! 

259 

23.9 

99.7 

95.1 

21 

94 

71 

Timothy’ . 

124 

1 94.7 

99.4 

98.3 

[’ 77 

99 

l 92 

Crested"dog-tail grass .i 

112 

[ '€S. 1 

99.4 

91.8 

11 

91 

(52 

Meadow foxtail —:.1 

130 

45. 5 

95.0 

79.9 

2 

95 

05 

Meadow fescue...! 

103 

! 62.2 

99.7 

95. E 

3 

98 

85 

Slicep fescue.1 

183 

45.0 

98.4 

70.9 

5 

91 

(55 

Blue grass. : 

100 

50.8 

98.4 

80. 3 

17 

89 

85 

Finns sylve&tris .! 

307 

84.1 

98.9 j 

95. 8 

0 

90 

(52 

Spruce.i 

155 

91.0 

99.1 

90.2 

22 

92 

63 

Larch.! 

” . ’ i 

109 

77.1 

88.0 

83.2 

0 

43 

27 


A table of the averages of purity and germinative ability computed 
from the analyses made from 1876 to 1892 is given, and a comparison 
of the above table with the averages for sixteen years shows in nearly 
every case an increased value both in purity and in germinative ability. 

The majority of the tests are made during the months of January, 
February, and March, leaving the working force comparatively free for 
field tests and other investigations during the summer season.—w. xi. e. 

Report of the Vienna Seed-Control Station for 1892, T. lb 
Weinzierl (Ak m WoelumseJir. Clent . Ver Ruben#. Lid., SI (1803), No. 
A p]J. 16 \ 17 ).—There were conducted at the station during the past- 
year 2,890 inspections.of seed, an increase of 800 over the previous year; 
and there were sealed and attested 8,030 bags of clover seed, an increase 
of 2,430 over the previous year. ’There has been a gradual increase in 
the number of examinations for which fees are charged, showing an 
increasing appreciation of the work of the station. Of the 342 tests of 
seeds for the past year for which fees were charged, 212 were of sugar 
beets, the rest of turnips, etc. 

The normal, or standard, for sugar-beet seed established by the 
station is as follows: (1) The sample shall not contain more than 3 
per cent admixtures; (2) not more than 15 per cent moisture; (3) shall 
show in six clays of the test 125 plants for each 100 seed clusters; (4) 
shall show in twelve days, the end of the test, not less than 150 well- 
germinated plants for each 100 seed clusters; (5) shall show not less 
than 80 per cent germinated seed clusters; (0) each kilogram of seed 
shall yield not less than 70,000 plants. 
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Tlie tabulated results of the investigations of the past year are a.s . 
follows; * 



Maximum. 

Minimum. 

Average. 


11.8 
21.0 | 
22S.0 | 
146, 200. 0 ! 
98.0 | 
! 

0. 0 
9. 8 | 
12.0 

4, 740.0 ! 
6.0 

:s. 1 
Hi. 9 
160. 0 
90,200. 0 
89.0 

Per cent of moisture...-_ 

Number of grains sprouting per 100 seed clusters. 

Number of grains sprouting per kilogram of seed clusters. 

Per cent of seed clusters capable of sprouting. 


From the above table it will be seen that the average of the tests was 
in excess of the normal of the station, the per cent of purity only being 
less than the required amount by 0.1 per cent. Tbe importance of seed 
control is seen in the increased use of the station by sugar manufac¬ 
turers and others connected with the sugar-beet industry.—vr. H. e. 

Character of large and small fat globules in milk, E. G-utzeit 
(Milch Ztg., 22 (. 1893 ), No.27,pp . 439,440) .—In this preliminary article the 
author reports studies made in Fleischmann’s. laboratory to determine 
whether the large and small fat globules of milic differ from one another 
in physical and chemical properties. The upper cream layer was 
removed from a large quantity of milk after twelve hours 7 setting, and 
the skim milk run through a separator. The cream and separator skim 
milk were then examined. They contained 23.5 and 0.12 per cent of fat, 
respectively. The average volume of the fat globules of the cream was 
14.1 and of the skim milk 0.0 /A In color, specific gravity, melt¬ 
ing point, index of refraction, volatile fatty acids, saponification 
equi valent, iodine number, etc., these large and small fat globules were 
found to agree within the limits of error. The milk from a single cow 
at one milking was then divided into three portions. The average 
volume of the fat globules increased as tlie milking progressed; but in 
melting point and volatile fatty acids the fat globules in three portions 
were identical. 

The investigation, therefore, fails to recognize any chemical or phys¬ 
ical difference between the large and small fat globules of cows’ milk.— 
E. W. A. 

The preservation of milk samples with potassium bichromate, 
ammonia, ammonium nitrate, etc., J. Neumann ( Milch Ztg22 (1893} 
No* 28, p;p, 453-456). —Tlie. author believes, that once a week -is often 
enough to test milk sold at creameries on its fat content. If the herd is a 
large one and the samples carefully taken, trials made by him indicate 
that no great injustice will be done to either the producer or the cream¬ 
ery by weekly tests. He suggests that a composite sample be made 
from these weekly samples and tested at the end of each month, using 
some,kind of preservative in the rnijk. 

■ As to the value of potassium bichromate "as a preservative, it was 
found that it did not affect the results by either the Babcock,' lacto- 

*^3=cubic micromillimeter=0.000,000,001 cubic miUimeter, 
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erite, or Gerber's acid butyrometry method. Jbilk to which potassium 
bichromate was added remained sweet from one to two mouths, and. 
that to which chromic acid was added, about seventeen days. One- 
half grain of potassium bichromate was sufficient for J pounds «d 
milk, and a grain the size of a pin head was enough for 100 e. e. of. 
milk. It is recommended to pulverize the bichromate before adding it 
to the milk. 

If the chromic acid is used 0.5 c. c. of 10 per cent solution is added 
to 100 c. c. of milk. 

It sometimes happens that milk which has commenced to sour can not 
be preserved front further'- souring* by potassium bichromate. As 
trouble of this kind was reported by a creamery, the author tried 
ammonia. In one case 1 e. c. of 27 per .cent ammonia was added. to3o0 
c. c. of milk, and in another 15 drops of ammonia to 50 o. e. of milk. 
By keeping this milk in a cool place where the temperature did not 
rise above 10° C. (50° F.) it remained sweet for over a month. 

Carbonate and bicarbonate of ammonia were tried, but found inferior 
to ammonia. 

Ammonium nitrate, 0,25 gram in 50 c. c. of milk, gave promising 
results, but its value as a milk preservative was not as thoroughly 
tested as the other substances. The cream layer mixed readily with 
the milk when agitated. * 

Two trials of potassium permanganate solution did not give satis¬ 
factory results. 

As the use of potassium bichromate as a milk preservati ve is patented, 
it is considered desirable that some other preservative equally as good 
be found for use at creameries.— E. w. A. 

Preservation of milk samples with potassium bichromate and 
potassium permanganate, C. Bonne berg- (Milch ZUj . , 2,2 (18.93), 
No. 23, j>. 459). —Creamery milk was preserved with potassium bichro¬ 
mate from June 13 to June 30. 

Potassium permanganate, it is claimed, will prevent the curdling of 
milk, even if added after the milk has begun to sour. Samples to 
which 1 gram of permanganate per 250 to 500 c. e, of milk was added 
had, at the time of writing, been kept eight days, and showed no sign 
of curdling. The use of permanganate, which was suggested by Dr, 
Wei bull, a Swedish chemist, is not patented. 

When milk is paid for at creameries according to the amount of fat 
furnished, the author favors the testing of composite samples monthly 
and considers it sufficiently accurate. He uses the Babcock test,— 
e. w. A. 

Potassium permanganate as a milk preservative, Krueger 
(Molh Ztg., 7 (1893), No. 27, m . 36$, 366,377, 378 )^Referring to the use 
of potassium bichromate for preserving milk samples, the author ro.com- 
mends that it be added to the milk in the form of a solution of known 
strength rather than in crystalline form, on account of the ease in 
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measuring* Wlien tlie inilk is shaken sufficiently to dissolve the crys¬ 
tals there is danger of partially churning the fat, and when in the 
Soxhlet test too much bichromate is added, the ether-fat layer separates 
very difficultly or not at all. 

When potassium bicarbonate is added to milk, the milk is colored 
yellow, but does not change by protracted keeping,* except that a layer 
of fat gradually separates. hTo odor is emitted, provided the milk was 
not sour at the outset, and there is no perceptible increase in the germ 
content of the milk. 

When potassium permanganate is used, however, the milk is colored 
dark brown at first and gradually becomes lighter colored until: it is 
yellow. If the milk is allowed to stand without further addition of per¬ 
manganate, fermentation soon takes place, and the casein is coagu¬ 
lated. The length of time the permanganate preserves the inilk de¬ 
pends upon the amount added. According to tests by the author more 
permanganate should he added as soon as the milk becomes light 
brown. If this is followed up inilk can.be kept for some time. Sam¬ 
ples were kept in this way for nineteen days during very warm weather. 
Tests by the Soxhlet and Babcock tests gave the same results as at the 
outset, showing that average samples could be taken. 

The author concludes from his trials that potassium permanganate is 
inferior to bichromate as a milk preservative only in that the perman¬ 
ganate must be renewed from time to time, as the color‘of the milk 
fades. Its addition ter milk does not affect the accuracy of the fat de¬ 
termination by simple methods, but when milk is preserved with it for 
a long time the separation of the ether-fat layer, in the Soxhlet aero- 
metric test, becomes a very difficult matter. In this respect its effect 
is similar to bichromate.— E. w. A. 
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Occurrence of cyanic acid in plants, P. Van Romburgh,— Ilec. trac. Chim. Pays- 
Bus, 12, p. 50; abs. in Chem. Centbl., 1803, II, No. 2, p. 93. 

The influence of the magnesium light on the development of plants (Sopra 
Vazione della luce de magnesio sullo svilnppo del vegctali), G* Tolomei.— Staz. Sper. Agr. 
Ital, 24 (1893), No. 4, pp. 377-386; abs. in Chem. Ztg., 17 (1893), No. 52, Mepert.p. 180. 

Electroculture of plants (part II) (Flektrische Kultnrversuchc), E. Wollny. — 
Forsch. Gcb. agr * Fhys., 16(1893), No. 3 and 4, pp..243-267. 

BACTERIOLOGY AND FERMENTATION. 

The probable destruction of bacteria in polluted river water by infusoria, D. 
If. Attfield. — British Med. Jour., June, 1893; and Chem. News 68 (189$), No. 1756,pp, 
35, 36 , 
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Vegetable ferments, J. B. Green. — Ami. Dot., 7, No. 25, pp. 83-137. 

The fermentations of the banana, D. Acosta.— Croniea medica quiruryica da la 
Mahana, 1893, No. 19; abs. in Stas. Sper. Ayr. ItaL, 34 (1893), No. 4, p. 431. 

SOILS. 

The influence of the mechanical treatment of the soil and of covering the soil 
with moss on the growth of the pine (Untersiiehiniyen iiber den Einjlms der median - 
ischen Bodenbearbeitimy and der Bedeckung Acs Bodens m it Moos auf das Wachstum der 
FicJitcnpflanscn), A. Cxeslar.— Centbh Gcs. Forstwcsen Wein, 1893; abs An Borsch. Geb. 
ayr. Flips., 16 (1893), No. Sand 4, pp. 232-337. - 

Investigations concerning the permeability of the soil to air (Ihiienudmnycn 
iiber die PermcabiliUit des Bodens fur Baft), E/Wollny. —For eh. Gcb. ayr, Flips., 16 
(1893), No. 3 and 4, pp. 193-222. 

FERTILIZERS. 

Contributions to the study of the nitrogen feeding of plants (Contribution d 
V etude de V alimentation azotec des veyetaux), E. Ureal. — Ann, Ayr on., 19, (1893), No. 6, 
pp. 276-293. 

The lupine as a plant for green manuring (Die lupine als Gritndiinyunyspjlanze), 
J, Ktli-IN.— Wiener Landtc. Zty. 43 (1893), No. 46, pp. 379 , 880. 

History of potash fertiliser manufacture in Stassfurt (Zur Geschichte der Kali- 
diingerfabdication in Stassfurt), A Frank. — Ztsehr. angew . Chem., 1893, No. 11, pp. 825, 
326. 

FIELD CROFS. 

Cotton culture in central Asia (Die Laye der Baumwolle-Cultur in Central-Jsien), 
H. Nkumark.— Chem, Zty., 17 (180$), No. 55, pp. 1000,1001, and No. 57) pp. 1081, 1032. 

American ginseng. —Few Misc. Bui. No. 76 and 77, pp. 71-75. 

Hop culture, C. Whitehead.— Jour. Boy. Ayr. Soc. England, 4 (1893), No. 14, 

pp. 217-262. ■■ ; ' 

Polygonum sachalinense (La Sacaline), E. Andr£. — Bev. Sort., 65 (1893), No. 14, 
pp. 826, 827; No ,„ 17, p. 398. 

An inquiry as to the richness in starch of different varieties of potatoes 

(Enqmte sur la rickesse en feeule des diverses narUtiesHe pomme de terre), A. Peter- 
Mann.— Ann. Sel Ayr on., 1892, I, No. 2, pp. 179-218. 

Experiments with varieties of potatoes (Experiences sur qnelques varuHes de 
j pomme de terre), M. Zacharewicz.— Ann. Ayron., 19 (1893), No, 4,pp. 190-196. 

The prickley comfrey of the Caucasus (La consoude reyueuse du Cauease), G. 
Lechartier. —Ann . Ayron., 19 (1898), No * 6, pp. 257-278. 

Sugar-beet culture on farms where stock is not kept ( Fiehtme lVirtlmliaft wit 
Beziehung auf ZucJcerindustrie), A. Proskowetz.— Oestrr. unyar. Ztsehr. Zuvkcrind. and 
Landic, 1893, No. 1, pp. 1-14. 

The loss of sugar in sugar beets during storage (Der Zuekerverlust bei einyemie - 
theten Fabriksriiben mid bei Samenriibcn), H. Briem .—Wochemolir. Cent. Ver. Biihens. 
Ini., SI (1898), No. 28, pp. 440, '441 . 

Results of a three-years’ experiment in growing wheat in rotation with 
clover (Emliafo finale delle esperienze irien nali di coltwazkme del f rumen to colleyale 
eon la coliitra del tnfoyUo pratense nelleprovincie di Forli e Bavenna), A. Pasquali.ni 
arid A. Sinton i—Staz.. Spur. Ayr. ItaL, 24 (1893), No. 4, pp. 888-356. 

Tagasaste, a new fodder plant.— Kew Misc. Bui. No. 78, pp. 115-117. 

The culture of wheat (Die Kultur der Wiesen), F. EoNIG.— Mitt. dent, landto. Ges 
1893-94, No. 1, pp. 1-7 . 

Wormwood (Artemisia maritima) as a fodder plant in India.— Kew Mine. Bui 
No. 78, pp. 126-128. ■ 

Culture of catch crops in autumn (Sur les cultures Mrobees d’automne), 1\ P. De- 
B&RAix.—lnn. Ayron., 19 (1893), No. 7, pp. 805-388. 
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HORTICULTURE. 

Tlie forcing of lettuce (Culture forcce de la laitue), G. Alluarij.— Rev. UorL, 65 
(1893), No. 14, pp. 331-333. 

Investigations on the vineyards of Champagne (Becherehes sur les v-ig nobles de la 
Champagne), A. Muntz. — Bui. Min. Ayr. France, 12 (1893), A r o. 3, pp. 170-209. 
Horticulture in Belgium. — Few Misc. Bui. No. 79, pp. 132-107. 

FORESTRY. 

The best varieties of willows ( Empfeldensiver the Weidensorten) .— Fuhling’s landw. 
Ztg., 42 (1893), No. 15, p. 509. 

The fuel value of different woods (Heizwerthe der einzelnen Holzsorten). — Finding's 
landw. Ztg., 42 (1893), No. 15, p. 512. 


SEEDS. 

The relation of the sprouting seed to water in general and especially to soil 
moisture (fiber das Verhaltcn der keimenden Samen sum Tfasser in aUgcmeinen und 
speziell zur Bodenfeuclitigkeit), S. Bogdanoff. — Landw. Vers. Stat., 42, No. 3-5, pp. 
811-866. 

Germination tests (Keimungsfdhiglceit und Kemungsenergie). — FUhlm/s landw. 
Ztg., 42 (1893), No. 15, pp. 50S, 509. 

Annual Report of the seed-control station of the National Agricultural Insti¬ 
tute of France for 1831-92 (Rapport general annuel sur les travaux de la station 
d'essais de sememes de Vlnstitut National Agronomique en ISO1-1892), Schriraux. — 
Bid. Min. Agr. France, 12 (1893), No. 8, pp. 241-253. 

ENTOMOLOGY. 

Experiments in combating Cochylis ambiguella on the vine (Esperienze intorn o 
aimezzi atti a conibattereil bruco della rite), M. Zecchini and E. Silva. — Staz. Sper. 
Agr. Hal,, 24 (1893), No. 4, pp. 857-376. 

FOODS. 

Cotton-seed meal and cotton-seed cake ( L’her Baumwollsaatmehl and Baunmell- 
samenkuchen), Gerek. — Landw. Vers. Stat., 43, No. 8-5 , pp. 279-309. 

Leafy twigs as a feed stuff (Zur Binder ung der Fuller not), M. jSTeumkister. — Dent, 
landw. Fresse, 20 (1898), No. 50, pp. 587,588. 

Bacteriological and chemical studies on the white of the egg (Baeteriologisehe 
und chemische Shidien iiber das Hiihnereiweiss ), H. Scholl, — Arch, Bigg., 17, pp. 535-551. 

Vinegar, A. H. Allen and C. G. Moor. — Chemist and Druggist; als. in Analyst, 18 
(1S93), July, pp. ISO-183. 

Investigations on the adulteration of butter (Becherehes de la falsification du 
leurre), A. Houzeau.— Bev. Internal. Falsi/., 6 (1803), No, 10, pp. 171-173. 

The sophistication of olive oil (Bicerche eulla soJlsticazioriG dell* olio d’oliva), V. 
Olxveri. — Staz. Sper. Agr, Ital., 24 (1898), No. 4, pp. 387-337. 

ANIMAL PRODUCTION. 

The breeding of cattle and the characteristics of the European breeds (MU- 
iheilungen am deni Gebieie der Bindviehzucht), Lehmert. — FuMintfs landw. Ztg., 43 
(1893), No. 15, pp. 495-503. * . 

Fattening calves (Die EiiXbcrmosi), II. Heine. — Dent, landw. Fresse, 20 (1898),* 
No. 35, pp, 379, 380. ' ■ ■ 
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ANIMAL PHYSIOLOGY AND DISEASES. 

The albuminoid conserving power of fat (Die eiiveisserspare.n de Kraft des Fettes ), 
Von Noordex nud Kayser.— Du Bois-Raymond's Arch. Anat. und Physiol., ISOS, pp. 
371-373; abs. in Client. CcnthL. 1893, [I, No. 2, pp. 97 , 9S, 

Formation of carbohydrates in the animal body during hunger (Neubildung von 
Koh lenhydraten im hnngernden Orgamsmus ), N. Zuntz and Vo GE Lius.— Du Bois-Ray- 
motuVs Arch. Anat . und Physiol., 1893, pp. 378-3S0; abs. in Chcm. CenibL, 1S9S, II, No. 
3, p. 100 . 

Sickness of cattle caused by feeding fermented beet diffusion residue, and 
potato pulp, C. Cornevin (Bui. de Assoc. Chim Vo. 9 (1893),p. 680; abs. in Oesterr. 
ungar . Ztsehr, ZucUerind. und Zandw., 32, (1893), Xo. 2, pp. 324, 325. 

DAIRYING. 

The separation of fat in sterilized milk (Ueber Fct t a usschei d u n g a us sierilmrier 
Milch), Renk.— Arch. Ffyg. 17, pp. 312-323. 

Influence of odors on the qualityof milk {Influence des odears sur la qua Me du 
lait). — Rev. Iniernat. Falsif., 6 (1893), Xo. 11, p. 199. 

Influence of food on the quality of milk (Recherche sur Vinfluence de Valimentation 
sur la rich esse du lait), P. Gay. — Ann. Agron., 19 (1893), No. 10, pp. 293-302. 

The germ content of the market milk of Dorpat, Russia, and bacteriological 
examinations of human milk (Ueber den Keimgehalt der Dorpate Marhtmilck nebst 
ehiigen balderiologisehen Untersuchimgen von Frauenmilch), H. Knochenstiern. — Dm. 
Dorpat, 1893; abs. in Chem, Gentbl., 1893, II, No. l,p. 62. 

Vegetable rennet ferment (Fflanzliches Labfennent), J. E. Green.— Dot. Gentbl, 
1893, II, No. 2, qy. 86. 

Contributions to the investigation of the ripening of cheese (Beitvage zur Mr - 
forsckung der Kdsereifung), F. Baumann.— Landw. Vers. Stat., 42, No. 3-5, pp. 181-214, 
plate 1. 

TECHNOLOGY. 

The occurrence of copper in the products of sugar manufacture (Ueber das 
VorJiOmmen des Kupfers in den Producten der Zuckerfabrikation), Donath. — Oesterr. un¬ 
gar. Ziehr. Zuckerind und Landw., 1893, 2, No. 2, pp. 236-239. 

The mesh of hops (La marc de houMon), G. Be Marneefe. — Ann. Sci. Agron., 1892, 
I, No. 2, pp. 214,215. 

Utilization of the^residuum from wine-making (Utilisation des marc de vendange), 
Bluer a in.— Abs, in Citron. Agr. Cant. Vaud, 1893, No. 7. p. 278. 

Residues from the manufacture of volatile oils (Riiclcstdnde der Fabrication tithe ,- 
richer Ole), P, TJhlitzsch.— Landw. Vers. Stat., 42, No. 3-5, pp. 215-277, plates 4. 
Gambler, a tannin plant of Borneo.— Kew Misc. Bui. No. 78, pp. 139-141. 
Wrecker’s fiber-extracting machine,—Hew Misc. Bui. No. 78,p. 141-144. 

Manila aloe fiber.— Kew Misc. Bui. No. 77, pp. 7S-80. 

agricultural engineering. 

An experiment in subterranean irrigation and a statement of the theory of 
a proposed system for such irrigation (IrHgazione sotterranea—Relazione di mi 
esperimento eseguito e teoria del sistema proposto), G. Torricelli.— Stoss. Sper. Agr . 
Ital,, 24 (1893), No. 5, pp. 451-513. 

A universal plow (Die Sack'sehen FJl it ge).—Schweiz. Landw . Ztsehr., 21 (1893), No. 
29, pp. 467-469, figs. 54. 

Dynamometer tests'of plows (Berieht nber des Probepjlugen), UF^sos/r.—Landbole 

14(1893), No. 55, pp. 553-555. 

A new stacking contrivance (Fin wetter Trntenhauer).— fVeiner landw. Zig. 43 

(1893), Xo. 46, p. 379. ’ 
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Report of the station for testing farm implements at Paris (. Rapport sur lex ex¬ 
periences ejfectuees a la station d’essais de machines), Rijngelmaxn. — Bill, i/m., Ayr. 
France, 12 {1893), No. 2, pp. 127-169. 


STATISTICS. 

Report of the Darmstadt Experiment Station for 1892 (Bericht iiber die, Tha- 
tigkeit de landw irthschaftUchen Yersuchsstation Darmstadt fur des Jdhr 1892), P. Wag¬ 
ner. — Ztschr. landw. Ver. Hessen, 1893, No. 25, pp. 202, 208, and No. 26, pp. 210-212 

Report of the Konigsberg Experiment Station (Ueber die ThdtigJceit der 
Kbnigsberger landwirthschaftlichen Yersuchsstation), G. Klien. —Kbnigsberger landw. 
undforstw. Ztg. 1893, No. 26, pp. 175 , 176. 

The practical school of arboriculture of Paris, (L’dcole pratique d J arboriculture 
de la Ville de Paris), S. Mottet. — Bev. Hort., 65 {1898), No. 14, pp. 829-881. 



EXPERIMENT STATION NOTES. 


Alabama Canebrake Station. — H. Benton lias been elected assistant director 
in charge, vice B. M. Dnggar. J. A. Stuart has become veterinarian of the station. 

California College. —The Occident of September 1, published at tlie University 
of California, contains an illustrated description of the greenhouses to be erected at 
the University at a cost of $20,000. The new greenhouses will have an extreme 
length of 170 feet, and the total interior area will be upward of 7,000 square feet. 

Colorado College and Station. —Alston Ellis, LL. D., president of the college, 
has been made director of the station; W. P. Headdon has become chemist of the 
station, vice I). G’Brine, D. Sc.; D ."W. Working, B. S., secretary, vice F. J. Ann is, 
M. S.; M. J. Buffington, assistant horticulturist; J. H. McClelland, superintend¬ 
ent of Divide Substation at Table Hock, vice G. F. Breninger. 

Kentucky Station.*— A. T. Jordan has become assistant horticulturist of the 
.station. 

Michigan College and Station.— L. G. Gorton, of Detroit, has been elected 
president of the college and director of the station, vice O. Clute, LL. lb, who has 
accepted a similar position in Florida. Clinton D. Smith, formerly director of 
the Minnesota Station, has become professor of agriculture in the Michigan College, 
vice P. M. Harwood. F. B. Mumford, B. S., has been made assistant professor of 
agriculture. 

Nebraska Station. —A. M. Troyer, B. S., has been elected assistant agricultur¬ 
ist. G. B. Frankfurter, Pir. D., has been elected chemist of the station. The patho* 
biological laboratory has been removed to a building recently erected on the 
University farm. The University farm, with all its stock, implements, etc., has 
been turned over to the station for experimental purposes. 

New York Cornell University.— Work has been begun on a new building for in¬ 
struction in dairy husbandry. It. will be a stone structure, 45 by 90 feet, two sto¬ 
ries high, and will accommodate sixty students. 

North Carolina Station. —The plan inaugurated by the station in furnishing 
plate matter to the various papers in this State has been pursued with much success 
for several months past. This matter embraces special report's on the work in pro¬ 
gress at the station and completed, as well as timely suggestions to farmers in their 
operations. An important part of the plan is in the publication of “Questions mid 
Beplies” of general interest. These questions are encouraged and cover every 
branch of fanning. Three columns are prepared once each month, and the news¬ 
papers of the State gladly avail themselves of the opportunity of printing them. 

Tennessee Station. —At a meeting of the hoard of trustees of the University of 
Tennessee, Agricultural and Mechanical College, upon the recommendation of the 
board of control of the Agricultural Experiment Station, the organization of this 
department was modified as follows : 

The name of the executive committee of the trustees, heretofore called the board 
of control, was exchanged to experiment station committee. In conjunction with 
the president this comuntte will direct all the operations of the station and the 
farm. The office and title of director of the station was abolished and the title of 
assistant director was changed to secretary. The president of the university is the 
head of this department, as of other departments of the institution, recommending 
appropriations, approving warrants, and fixing the work of each person on the staff; 
iff accordance with the directions of the 'experiment station committee. The eecre* 
132 
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tary is tlx© executive officer for this special department and keeps all hooks, attends 
to the correspondence, and performs all the other duties hitherto performed by tlie di¬ 
rector. The experiment station committee, heretofore the board of control, is as fol¬ 
lows : M. P. Jam a gin, chairman ; H. G. Kyle, O, *P. Temple, J. W. Allison, and W. 
H. Jackson. 

The staff of the station is, from the first of July, 1893, as follows : C. W. Dab¬ 
ney, Jr., Ph. D., LL. D., president; 0. F. Vanderford, secretary and agricul¬ 
turist; F. Damson-Scribner, B. S., botanist; S. M. Bain, B. A., assistant botanist; 
R. L. Watts, B. Agr., horticulturist; the president in charge of the chemical divi¬ 
sion; J. B. McBryde, C. ’E., assistant chemist; C. A. Mooers, B. S., assistant in fer¬ 
tilizer work; C. E. Chambliss, B. S., assistant in entomology; T. F. Peck, fore¬ 
man of farm. 

Utah Station. —W. P. Cutter, B. S., has resigned his position as chemist of the 
station to become librarian of the United States Department of Agriculture. 

Vermont Station. —J. L. Hills, B. S., has been appointed director of the station, 
vice W. W. Cooke, M. A., who has become professor of agriculture in the Colorado 
Agricultural College and agriculturist of the Colorado Station. 

Washington College and Station. —Elton Fulmer has entered upon his work as 
professor of chemistry and chemist of the station. 

West Virginia. —The article on pruning published in Bulletin No. 27, and 
credited in Experiment Station Record, vol. iv, p. 728, to C. Becker, should have 
been credited to F. W. Pane. 

Queensland.— Bulletin No. 23 of the Department of Agriculture, Brisbane, is an 
illustrated manual on sericulture. 

Ontario.— The animal report of the Farmers’ Institute held in Ontario during 
1892 includes a considerable number of select addresses on a variety of practical 
topics. 

Great Britain. —Major GTaigie, of the board of agriculture, is making a tour in 
this country to study our system of agricultural education and investigation. - 

The following is a summary of the agricultural returns of Great Britain for 1893, 
as compared with 1891 and 1892: 


Acreage of land in Great Britain devoted to different crops. 


Year. 

Wheat. 

Barley. 

Oats. 

Potatoes. 

Hops. 

18!) I.. 

2,307,277 
2,210,828 
1,807,488 

i 

2,112,70S ! 
2,0:?G, 810 
2,070.007 

2,809,129 
■ 2,907,545 
8,171,750 

522,794 
525,301 
527,821 

56,142 
56, 259' 
57,576 

IMS.'. 

1893...... 



Kuniber of cattle, sheep , and pigs in Great Britain, 



Cattle. 

Sheep and lambs. 


■ Year. 

Cows and 
heifers in | 
milk or in i 
calf. 

Two 

years old 
and above. 

Under 2 
years old. 

Total. 

Sheep. 

Lambs. 

Total. 

Pigs. 

1891 . 

1892 . 

1803. 

2, 657, 054 
2,650, 891 
2,554, 624 

! 1,504,649 
i 1,606,706 
; 1,580,242 

2,691,118 
2,627,186 
2,565,810 

6,852,821 
6,944,783 
6,700,676 

17,785, 941 
17,957,049 
17,039,739 

10,945,617 
10,777,055 
10,240,595 

28,732,558 
28,734.704 
27,280,334 j 

2,888,773 
2,137,'859 
2,113,530 


Hohenheim Academy —The Bent, landw . Presae, 1893, No. 45, gives the number 
of students who have attended the agricultural academy of Hohenheim in the sev¬ 
enty-five years of its existence as 5,250. Of these 1,338 were from other countries 
than Germany, 

Pommritz Station. —Dr, P. Bretschneider, director of the experiment station at 
Pouunritz, Saxony, resigned July 1. His place has been filled by Dr. G. Loges, 
former director of the station at Posen. Prussia. 
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Consular Retorts, —Report No. 152, May, 1893, contains articles on sugar beets 
in Germany, jute and other fibers in Belgium, Argentine Republic, and die Bahamas, 
and banana culture in Honduras; No. 153, June, 1893, ou tlie castor bean in India; 
and No. 154, July, 1893, on flax culture. 

The tannoxds. — A bibliography of the tannoids, from the standpoint of vegeta¬ 
ble physiology, prepared by J. Christian Bay, has been issued as advance sheets of 
the fifth annual report, of the Missouri Botanical Garden. 

Water-content of butter. —The Prussian minister of agriculture has requested 
the agricultural experiment stations to make extensive studies on the percentage of 
water in butter at different seasons of the year, with a view to fixing a maximum 
for the water-content of butter. Dr. Weigmann, of the Kiel station, will take an 
active part in the investigation. 

Nahm milk-tester. —The fat is freed by heating milk in a water bath, with alco¬ 
holic potash solution and amyl alcohol. The heating is done in a bulb, the lower 
part of which is of rubber or some elastic material, and the upper part of glass, 
terminating above in a graduated stem and a rubber tube with mouthpiece. After 
the heating, the solution is sucked up into the graduated tube by means of the rub¬ 
ber tube, the rubber bottom of the bulb making this practicable. The tube is 
then closed with a stop-cock, and the fat read off. The method is covered by a Ger¬ 
man patent. 

Hop culture. —In an article contributed to the Journal of the Royal Agricul¬ 
tural Society of England, Mr. Charles Whitehead gives a history of hop cultivation 
in England, notes on varieties of hops, and full directions for growing and drying 
the crop. 

Although the acreage in hops in England was in 1892 only 56,259 acres, this crop 
is there of much importance, since hops usually command a high price. The prices 
are subject to great fluctuation ranging from about 12 cents to a dollar per pound, 
tbe average being about 34 cents. The average crop is reckoned at 700 pounds per 
acre, and the average cost per acre is about $170. 

Of the 229,895 acres of hops in the world, America has 55,000 acres. The 'world's 
animal consumption of hops is estimated at 156,600,000 pounds for 1892. 

Sugar cane. —Bulletin No. 8 of the Calumet Plantation in Louisiana, by the chem¬ 
ist, Huber Edson, gives the results of experiments with sugar cane grown in 1890, 
1891, and 1892. Experiments with varieties resulted in the retention for future experi¬ 
ments of the Tibbo Merd, Pupuha, and Uwala, as being the best of the foreign 
varieties tested. 

Experiments on the relative advantages of using for seed the canes grown from 
stubble and from plant cane gave contradictory results. 

The leading topic of this bulletin is the improvement of sugar cane. The results 
of valuable experiments are given and discussed at length. From the crop of 1891 
two lots of cane were selected. One lot consisted of the best canes, especially rich 
in sucrose and of high purity; the other comprised only those canes whose sugar 
content and purity were especially low. These two lots were p 1 ted and the 
resulting crop showed a difference of 0.3 per cent sucrose and 2,1 per cent purity in 
favor of the richer seed cane. Similar selections made the next season, were planted 
and gave an excess of 0.8 per cent sucrose and 2.3 per cent purity in favor of the 
richer seed cane. 

Unselected cane from the plant which had been planted with rich seed cane and 
from the plant on which poor seed cane had been need, were planted for comparison. 
The crop from the former was richer in sucrose by 0.9 per cent and higher in purity 
by 3.3 per cent than the crop which traced back to the poorer ancestof. 

The experiments will b© continued and will be go extended, as to note the effect of 
selection not only on the first crop of plant cane, but also on succeeding crops of 
stubble cane. 
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. Report No. 5.—A Report on the Leaf Fibers of the United States. 

Studies of Parasitic and Predaceous Insects in New Zealand, Australia, and 
Adjacent Islands. 

Division of Chemistry: 

Farmers’ Bulletin No. 12.—Nostrums for Increasing the Yield of Butter. 

Division of Entomology : 

Bulletin No. 30.—Reports of Observations and Experiments in the Practical 
Work of the Division. 

Division of Forestry : 

Bulletin No. 7.—Forest Influences. 

Bulletin No. 8.—Timber Physics, part II. Results of Investigations on Long- 
Leaf-Pine. 

Office of Experiment Stations: 

Experiment Station Record, vol. xv. No. 8. 

Bulletin No. 13.—Organization Lists of the Agricultural Experiment Stations 
and Agricultural Schools and Colleges in the United States. 

Bulletin No. 14.—Proceedings of a Convention of the National League for Good 
Roads. 

Farmers’ Bulletin No. 11.—The Rape Plant: Its History, Culture, and Uses. 

Division of Statistics : 

Report No. 105 (new series) May, 1893.—Report of the Statistician. 

Report No. 106 (new series) June, 1893.—Report of the Statistician. 

Division of Vegetable Pathology: 

Journal of Mycology, vol. vii, No. 3. 

Bulletin No. 4.—Experiments with Fertilizers for the Prevention and Cure of 
Peach Yellows. 

Weather Bureau : 

Monthly Weather Review, April, 1893. 

Monthly .Weather Review, May, 1893. 

Bulletin No. 9.—Report on the Forecasting of Thunderstorms during the Sum¬ 
mer of 1892. 

Division Botany : 

Contentions from the U. S. National Herbarium, vol. i, No. 7—July 15,1893,— 
Systematic and Alphabetical Index to new Species of North American Phan¬ 
erogams and Pteridophytes published in 1892. 
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Agricultural Experiment Station of the Agricultural and Mechanical 
College of Alabama: 

Bulletin No, 43, May, 1893.—Eye Diseases of Domestic Animals. 

Bulletin No. 44, May, 1893.—Tobacco Plant. 

Bulletin No. 45, June, 1893.—Injurious and Beneficial Insects. 

Bulletin No. 46, June, 1893.—Rye vs. Ensilage. 

'Bulletin No. 47, July, 1893.—Fruits. 

Arkansas Agricultural Experiment Station: 

Bulletin No. 23, March, 1893.—Cotton. 

Agricultural Experiment Station of the University of California: 

Bulletin No. 162, June 22, 1893,—Analyses of Figs and Fig Soils. 

Agricultural Experiment Station of the University of Idaho: 

Bulletin No. 3, March, 1893.—The Application of Chemistry to the Agricultural 
Development of Idaho. 

Agricultural Experiment Station of Indiana: 

Bulletin No, 44, May, 1893.—Dairy Experiments. 

Iowa Agricultural Experiment Station: 

Bulletin No. 20, February, 1893.—Steer Feeding; Sugar Beets in Iowa, 1892; 
Machinery and Methods of Spraying; Grass and Leaf Hoppers; Treatment 
of Fungus Diseases, 1892; Treatment of Spot Diseases of the Cherry and 
Currant and Potato Blight; Prevention of Corn and Oat Smut; Experi¬ 
ments with Mullein; Rainfall Record. 

Louisiana Agricultural Experiment Stations: 

Bulletin No. 22.—Results of the Year 1892. 

Special Bulletin,—The Orange and Other Citrus Fruits, 

Maryland Agricultural Experiment Station: ' 

Bulletin No. 20, March, 1893.—The Composition and Digestibility of the Dif¬ 
ferent Parts of Corn Fodder. 

Special Bulletin Iv, June, 1893.—Composition of Commercial Fertilizers Sold in 
• the State. 

Massachusetts State Agricultural Experiment Station : 

Bulletin No. 47, May, 1893.—Meteorological Summary, January, February, 
March, and April, 1892-93, 

Analyses of Commercial Fertilizers, May, 1893, 

Bulletin No. 48, June, 1893.—Meteorological Summary,May and June, 1892-93, 
Hatch Experiment Station of the Massachusetts Agricultural College; 

Meteorological Bulletin No. 54, June, 1893. 

Experiment Station of Michigan Agricultural College ; 

Bulletin No. 94, April, 1893.—Birds of Michigan. 

Bulletin No. 95, April, 1893.—Potatoes. 

Agricultural Experiment Station of the. University of Minnesota : 

Bulletin No. 28, March, 1893.—The Classification of Insects and their Relation 
to Agriculture. , ' . 
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Mississippi Agricultural Experiment Station : 

Bulletin No. 25, June, 1893.—Colic in Horses and Mules. 

New Hampshire Agricultural Experiment Station: 

Third and Fourth Annual Reports, 1890 and 1891. 

New Jersey Agricultural Experiment Stations: 

Bulletin. No, 93, July 1, 1893.—Analyses and Study of Home-Mixed Fertilizers 
and Fertilizing Materials. 

New York Agricultural Experiment Station: 

Bulletin No. 54 (new series), May, 1893.-—Experiments in the Manufacture of 
Cheese. 

Bulletin No. 55 (new series), May, 1893.—General Principles Relating to the 
Composition and Use of Fertilizers. 

Cornell University Agricultural Experiment Station: 

Bulletin No. 52, May, 1893.—Cost of Milk Production; Variation in Individual 
Cows. 

Bulletin -No. 53, May, 1893.—CEdema of the Tomato, 

North Carolina Agricultural Experiment Station 

Fifteenth Annual Report, 1892. 

Sixth Annual Report of the Meteorological Division, 1892, 

Bulletin No. 89a, March 18, 1893.—Fertilizer Analyses. 

Bulletin No. 90a, April, 1893. Results of Chemical Analyses of Tobacco Cured 
by the Leaf-cure on Wire and the Stalk Process. 

Bulletin No. 90&, April, 1893.—Chemical Analyses of some Native North Carolina 
Grasses, Forage Plants, Grains, Seeds, and By-products. 

Bulletin No. 91, April, 1893.—Some Experiments in Wheat Culture; Thunder 
Storm Observations in North Carolina, June 1 to August 31, 1893. 

Bulletin No. 91a, May, 1893.—Meteorological Summary fox North Carolina for 
April, 1893. 

Bulletin No. 90c, April 19, 1893.—Fertilizer Analyses. 

Bulletin No. 91&, June 19, 1893.—Fertilizer Analyses. 

Bulletin No. 91c, June 20, 1893.—Meteorological Summary for North Carolina, 
May, 1893; The Oxford Tornado of May 3, 1893. 

Oregon Agricultural Experiment Station : 

Bulletin No. 26, May, 1893.—Drainage. 

The Pennsylvania State College Agricultural Experiment Station: 

Bulletin No. 23, April, 1898.—Forest Fires; Experience with Evergreens in Penn¬ 
sylvania. 

South Dakota Agricultural Experiment Station: 

Bulletin No. 33, February, 1893.—Some Plants Injurious to Stock. 

Bulletin No. 34, April, 1893.—The Sugar Beet. 

Bulletin No. 35, May, 1893.—Fungus Diseases and Insect Pests. 

Tennessee Agricultural Experiment Station : 

Third Annual Report, 1890. 

Fourth Annual Report, 1891. 

Fifth Annual Report, 1892. 

Texas Agricultural Experiment Station : 

Bulletin No. 26, March, 1893.—Cost of Cotton Production and Profit per Acre. 

Agricultural Experiment Station of Utah: 

Bulletin No, 22, May, 1893.—Grass vs. Non-Grass Fed Pigs; Exercise m. Non- 
Exercise of Pigs; Value of Natural Waters for Crop Growth. 

Vermont State Agricultural Experiment Station: 

Bulletin No. 31, February, 1893.—Feeding Tests with Sugar Meal, Cream Gluten 
Meal, and Germ Food. 

Bulletin No. 33, April, 1893.—Record of the Station Herd for the Year 1892. 

Bulletin No. 34, April, 1893,—Analyses of Fertilizers Licensed for Sal© in the 
State during 1893. 

0030—No. 1~-10 
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Vermont State Agricultural Experiment Station— 'Continued. 

Bulletin No. 35, May, 1893.—Analyses of Fertilizers Licensed for Sale m flic 

State ' of Vermont in tlie Year 1893. 

Washington Agricultural Experiment Station: 

Bulletin No. 6 , October, 1892.—Horticultural Information. 

West Virginia Agricultural Experiment Station: 

Bulletin No. 31, April, 1893. —Catalogue of West Virginia Scolylidat and their 
Enemies. 

Agricultural Experiment Station of the University of Wisconsin: 

Bulletin No. 36*, July, 1893. —Directions for Using the Babcock Milk Test and 
the Lactometer. 

Wyoming Agricultural Experiment Station: 

Bulletin No. 13, July 1893.—The Feeding and Management of Cattle® 

DOMINION OF CANADA. 

Ontario Agricultural College Experiment Station: 

Bulletin No. 89, May, 1893.—Analysis of Fodder Corn. 

Bureau of Industries, Toronto, Ontario: 

Bulletin No. 45, June, 1893.—Crops and Live Stock in Ontario. 
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That the proper care and use of manure is one of the most important 
factors in a rational and successful farm management is fully appre¬ 
ciated in those countries where farming is most nearly reduced to a 
scientific basis. The great practical importance of this subject has so 
impressed agricultural investigators, in France and Germany especially, 
that they have made the production, care, and uses of barnyard 
manure the subject of extensive and exhaustive studies. In this country 
comparatively little has been done, but the investigations at that 
station (Eew York Cornell) which lias given most attention to this sub¬ 
ject have clearly brought out the high value of the manure annually 
produced by all kinds of farm live stock, the influence of food and 
other factors on its quality, and the wastefulness of the ordinary 
methods of managing manure. 

The Record endeavors to give, from time to time, the latest advances 
in this important field with the hope of stimulating more thorough 
and comprehensive inquiry among American investigators, and through 
them to awaken popular interest in a phase of American farm manage¬ 
ment which is undoubtedly much neglected. 

In order that the foreign work might he presented in a concise form 
and by an expert on the subject, the Office engaged A. Hubert, of the 
agricultural experiment-station of Chignon, France, to prepare the article 
published in this number of the Record (see p. 142), which briefly sum¬ 
marizes the results of the most reliable French investigations on the 
production, care, value, and use of barnyard manure. Some of the 
most thorough of these investigations have been carried out by the 
author during a number of years at the Chignon station, and it is 
believed that his summary of this work can not tail to prove instructive 
and suggestive. 

The vital importance of this subject to the agricultural community 
can hardly be urged too strongly, for although the value of farm 
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manure is very generally admitted, comparatively little attention is 
given to improving the methods of its care and use. 

It is not difficult to discern the general reason upon which is based 
the. high esteem of barnyard manure by those who have most carefully 
studied it. In the first place, as Hebert remarks, it may be considered 
a perfect manure, possessing both the physical and chemical proper¬ 
ties which ameliorate and enrich the soil; and, in the second place, it 
is well adapted to all conditions of climate, soil, and crop. It must 
also be remembered that it is fertility drawn from the farm—a part of 
the farmer’s capital—and therefore can not be neglected if that capital 
is to be kept intact, unless the draft is compensated from other sources. 

• An idea of the actual money values involved may be gained from the 
estimate by Prof. Roberts, of the Hew York Cornell Station, based on 
extensive experiments. According to this the total value of the ma¬ 
nure produced on a small farm carrying 4 horses, 20 cows, 50 sheep, and 
10 pigs during seven winter months amounts to about $250. Can the 
farmer afford to neglect such an important farm resource! 

On large farms in Germany, where a careful system of bookkeeping 
is pursued, it has been found that stock-raising is not profitable unless 
the manure is carefully saved, and evidence is not lacking in America 
to show that raising farm live stock would be more generally profit¬ 
able if the manure was carefully conserved and wisely used. 

Manure is a valuable source of nitrogen, the most fugitive and costly 
element of plant food that must be supplied to soils. It is not only 
rich in nitrogen itself, but it is a powerful promoter of nitrification in 
the soil. Its judicious management and use would therefore result in 
a great reduction of the outlay for expensive nitrogenous fertilizers so 
freely purchased and used at the present time. 

There are not lacking those who advocate the use of green manuring 
with leguminous plants in conjunction with mineral fertilizers as a sub¬ 
stitute for barnyard manure; but no less an authority than Julius K uhn, 
in a recent article, # argues with great force that the turning under of 
leguminous plants as green 'manure is less remunerative than feeding the 
same plants to stock and returning the manure obtained to the soil, 
and it is a notable fact that the American station (Alabama) which has 
probably given the greatest attention to the subject of green manuring, 
'has reached a similar conclusion. Whatever conclusions are reached 
by individual investigators on this point, there can be no doubt of the 
fact that by neglecting to save and use barnyard manure the farmer is 
allowing a constant drain upon his resources, which must make itself 
felt in time. 

A consideration of facts such as these fully confirm the old adage 
that “the true foundation of successful agriculture is the manure pile.” 
It is of the highest importance to American agriculture that this should 
not only be appreciated, but more generally acted upon, 

*Zfcsehr. Landw. Cent. Ver. Sachsen, 1803, NosM, 3, and 4 (E. s7i~7v^^ 



FARM MANURE. 

A. Hubert. 

■ Farm manure is a mixed fertilizer at once vegetable and animal. It 
is produced by a special fermentation of the litter of stables, under the 
influence of the feces of the animals under which it is placed. The 
particular conditions under which this fermentation is produced, the 
composition of the products used and of those obtained at the end of 
the reactions, the advantages or disadvantages resulting from various 
methods employed in practice for the preparation of manure, have been 
in recent years the object of numerous and interesting studies. It is 
the result of this work which we wish to summarize in the following 
pages: * 


I.—SUBSTANCES WHICH G-IVE MANURE ITS VALUE* 

Manure, without doubt, was the first fertilizer employed in a general 
and systematic manner by the tillers of the soil. Its use dates back 
to the beginning of regularly organized cultivation of the soil. The 
constant and rational, use of this fertilizer is evidence of the effective¬ 
ness which is universally conceded to it and of the beneficial influence 
which it exercises on the physical and chemical properties of the ma¬ 
jority of soils. Manure is, in fact, what might be termed a perfect 
fertilizer—it is at the same time organic and mineral; it contains nitro¬ 
gen, phosphates, potash, and lime; its organic matter decomposes 
readily; its physical character promotes aeration of the soil rendering 
it more porous, and facilitating the respiration of the roots and the 
nitrification of the nitrogenous materials which nourish plants; finally, 
manure is a fertilizer which repairs the losses of humus substances from 
the soil. It lias long been maintained that these substances are una¬ 
vailable to plants in their original state, and that time must be allowed 
for their decomposition and transformation into soluble products, but 
experiments conducted by Petcrmann at the Agronomic Institute of 
Gembloux, Belgium, have shown that these substances just as they 
exist in the soil are capable of being dialyzed through membranes and 
are therefore assimilable by plants, at least by certain species of plants. 

In extended studies of the composition of straw the author discov¬ 
ered a very carbonaceous substance which Deherainf has named 

* The divisions of the subject in this paper, as well as a large part of the figures 
which are cited, are taken from P. P. DeheraiiCs Ghimie Agricole and from the files of 
Anna h'8 J gronomiq ues. 

t Recherches sur la fabrication du fumier do forme.—Ann. Agron,, 14 (1888), p. 97. 
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decomposable vaseulose. This substance appears in the manure in 
large proportions and, as is explained further on, one benefit derived 
from the application of manure to the soil is the restoration of this 
carbonaceous principle which is exhausted by growing certain plants. 
It is therefore desirable to so conduct the preparation of tlie manure 
that those fermentations are promoted, which will give, even at the 
loss of a small amount of nitrogen, a fertilizer containing in a tree 
state a large quantity of black substance (matter e noire). It should be 
mentioned, however, that many agriculturists do not adopt this idea 
and look upon manure principally as a means of returning to the soil 
the nitrogenous and mineral matters removed by crops. These author¬ 
ities are, therefore, especially concerned to prevent the loss of these 
substances by various means which arrest or prevent unusual fermen¬ 
tation of the manure and as a consequence the formation of black sub¬ 
stance. 

Before we proceed to study the reactions which take place in the 
interior of the manure heap, we should investigate tlie composition of 
the materials which enter into its constitution. These substances are 
(1) the animal excrement, and (2) the litter. 

II.—COMPOSITION OE ANIMAL EXCREMENT. 

The litter of stables receives the liquid and solid feces of the ani¬ 
mals. These products have been studied for many years from the 
agricultural point of view, i. e. 9 as relates to the fertilizing materials 
which they contain. We will review briefly the work published on 
this subject in recent years. 

Andoynaud and Zacharewiez* found the following amounts of fertil¬ 
izing materials in the feces of horses and cows: 

Fertilizing constituents in the feces of horses and cows , 


1,000 parts of feces contain— 


Kind of manure. 

Nitrogen. 

Phosphoric] 
acid. . 

,Potash.' 

Horses: 

■ Urine...-...-...... 

Grams. 
15.21 

Grams, 

traces. 

Grams. 

0,24 

Solid excrement......'. 

5.58 

a. 50 

■ 1,00 

Cows: ■'' ' 

Urine..'.......... 

10.50 

4.05 

traces. 

18. flO 
0.42 

Solid excrement......... 

1.20' | 

i 




The amounts discharged per animal daily "were: 



Nitrogen. 

Phosphoric 

acid. 

Potash, ' . 


Grams, 

155.5 

212.0 

Grams.' 
59.5 
82,4; 

Grams, 

; 58.8 






* Contribution a l’etude da filmier do forme.— Ann. Agron., XI (1885), pp. 129,387. 









FARM MANURE. 


148 


Calculated to amounts per year we Lave the following figures: 



Nitrogen. 

Phosphoric! 

acid. 

Potash. 

Horses.......... 

Kg. ! 
56.8 
77* 4 

Kg. 

21.7 

Kg. 
J9.0 
48. 8 


11.8 




Muntz and Girard, in a similar experiment on a lot of 5 sheep,* ob¬ 
served an average of 2.05 kg. of feces per animal daily which con¬ 
tained: Water 73.6 percent, nitrogen 0.51 per cent, phosphoric acid 
0.31 per cent, and potash 0.87 per cent. Calculated per animal per year 
we have: Nitrogen 3.81 kg., phosphoric acid 2.54 kg., and potash 6.5 
kg. Finally, Boussingault, in his Economic Bur ale , gives for the aver¬ 
age of 4 kg. of mixed excrement discharged per pig daily the following 
content of nitrogen and phosphoric acid: Nitrogen 14,8 grams, phos¬ 
phoric acid 11.2 ; calculated per year, nitrogen 5.4 kg., and phosphoric 
acid 4,08. 

In the following table we calculate from these figures the quantities 
of fertilizing materials contained in the solid and liquid excreta dis¬ 
charged per head yearly by the principal kinds of farm animals: 


Fertilizing constituents in the feces discharged per head yearly by different lands of animals. 



Nitrogen. 

Phosphoric 

acid. 

. 

Potash. 

Horses......... 

Kg. 
56.80 
77.40 
3.81 
5. 40 

Kg. 
21.70 
11.80 
2. 54 
4. OS 

Kg. 

19. 60 
48. 80 
0. 50 







Animal excrement, therefore, furnishes to the manure a large quan¬ 
tity of useful elements and contributes much to its value, but it is not 
restricted to this role. The urine retained by the litter supplies the 
moisture and alkalinity indispensable to fermentation, while in the solid 
excrement are added, as we shall see below, the organisms necessary 
to the partial destruction and fermentation of the litter. 

III.—COMPOSITION OF MATERIALS USED AS LITTER. 

The litter placed under animals in folds and stables is designed not 
only to furnish a soft and healthy bed to the animals, but also to serve 
as an absorbent. It is therefore important to consider the relative 
absorbent power of the various materials employed as litter. It is this 
which is shown in the following table adapted from Deheraiids Ohimie 
Agricole. 

*See also on this subject Ann. Agron., 12 (1886), p. 429; and Les Engrais of Miinzt 
and Girard.. 
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Absorption of liquids by litter . 


Hind of litter. 

Water ro¬ 
ta i nod l>y 
100 kff. of 
material af¬ 
ter 24 hours. 

Number of 
| kilos of in a* 
j ' ferial 

1 necessary to 
replace" as 
litter 100 kg. 
of wheat 
straw. 

Wheat straw . 

Kg. 

220 

285 

228 

162 

500-700 

425 

400-500 

50 

Kg. 

100 

77 

06 

180 

40 

50 

48 

440 

v straw 

f. _ _ . „ _........ 

Partially decomposed oak leaves. 

Sawdust of"poplar wood ....... 

Spent tan hark .... 

Air-dried Yfwetnb]*' mold - ---------_........................... 



These figures indicate that, as regards moisture, peat and spent tan 
bark are decidedly the best absorbents. The absorbent properties of 
these materials extend moreover to the ammonium salts which are formed 
in the feces. Miintz and Girard, in a recent memoir, # give the follow¬ 
ing amounts of ammonia retained per kilogram of dry substance by 
various materials used as litters: 

Ammonia absorbed per kilogram of dry matter in different kinds of litter. 


Grama. 

Wheat straw.. X. 70 

Pine sawdust...■... 0.46 

Mossy peat from Holland.... 8.63 

Powdered peat.. 11.03 

Siliceous earth (JoinviUe-le-Pont) . 0.66 

Calcareous earth.. 1.80 

Argillaceous forest soil.............. 2.24 

Garden soil. 5.38 

Peaty soil.•. 6.66 


We see from these figures what decided advantage would result from 
mixing with the straw of the litter peaty or humus earth which would 
perceptibly reduce the loss of ammonia produced by the fermentation of 
the excrement. This practice Is especially commendable if we judge of 
the efficiency of the manure from the point of view of its content of nitro¬ 
genous and mineral matter. For those agriculturists who maintain, on 
the contrary, that the preparation of manure should be conducted with 
a view to obtaining black substance, the use of straw is absolutely in¬ 
dispensable. 

For a long time the chemical composition of straw was so imperfectly ■ 
understood as to render investigations on manure difficult. In the first 
half of this century the celebrated chemist Payen declared straw to be — 
composed of cellulose and a small quantity of nitrogenous matter and 
ash. * Later, the presence of fatty matter, sugar, dextrine, peptic sub¬ 
stances, and bodies analogous to starch were observed. Fifteen years 

*Les pertes fie Pazote dans les fumiers.—- Ann. Agron., 19 (1893), p, 5. 
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ago Mtintz,* by means of elementary analysis, showed the presence of 
a very carbonaceous body, which Deherain f afterwards demonstrated to 
be identical with the vasculose studied by Freiny. Even after the in¬ 
vestigations of these chemists there was still some doubt concerning the 
substances designated as “starch and allied substances.” All of the 
authorities who have studied forage plants have shown that, although 
a microscopic examination of straw revealed little or no starch, consid¬ 
erable quantities of reduced sugar were obtained by treating straw 
with dilute sulphuric acid. The author has shown in a recent paper f 
that the latter is formed by the saccharification of a gum analogous to 
the wood gum or xylan, studied by Wheeler, Allen, and Tollens,§ which 
gives by hydrolysis a reducing sugar known as xylose. It is this gum 
which heretofore has appeared in the tables of analyses under the head 
of starch and allied substances. In the same article a new method of 
analysis of straw was described which provided for the determination 
of all of its constituents. Recently, G. Bertrand || isolated from straw 
another substance to which he gave the name lignin.** 

Below is given the percentage composition of wheat straw and oat, 
straw determined by the method of analysis referred to above: 

Composition of wheat straw and oat straw. 



Wheat. 

Oats. 


Per cent. 
10.40 
2.42 
1.18 

3.37 
33.60 
24.00 
19.71 
6,34 

Per cent . 
8.05 
3.57 
2.98 

5.70 
27.15 
14.20 
27.70 
9.85 

Xitrogenous matter.......... 


Substances• soluble in water, ashes deducted (reducing and non-reducing prin¬ 
ciples—gums, tannins) .... ... 

Cellulose ..-. 

V ase ulose.............. 

Straw gum (calculated as xylose)... 


; . ■) 

101.02 

99.20 


It is shown further on what becomes of the various elements during 
the fermentation of the manure. 


# Aimales de l’lnstitut national agronomique, 1878. * 

f Kecherelies sur la fabrication du fumier de ferine.—Ann. Agron., 14 (1888), p. 97. 
$ Compt, Rend., 110, p. 969. 

§ Liebig’s Ann. Rhys. und Ghent., 260, p. 289; TJeber die Xylose oder den Hol- 
zucker—Ztschr. Ver. Rtibenz. Ind. 

I! Recherches sur la composition immediate des tissus v&getaux.—Compt, Rend, 
June 20, 1892. 

* * The wood sugar gum has been found by Bertrand and the author in a large 
number of plants. 
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IV.—LOSS OF NITBOGKEN IN STABLES. 

In a very complete memoir '* Miintz and Girard have shown that very 
considerable losses of nitrogen may take place during the time the 
litter remains under the feet of the animals. Tlie fermentation which 
takes place is almost entirely ammoniaeal and it is probably safe to say 
that the loss observed is almost exclusively that of ammonia. The fact 
is further substantiated, by the pungent odor of ammonia which is 
observed in stables. These investigators observed in the sheepfolds 
of Joinvillede-Pont 8.6 mg. of ammonia per cubic meter of air, about 
400 times as much as in normal air. 

Without entering into the details of the experiments carried out by 
Miintz and Girard, which are of little interest in this connection, it 
may be stated that these two scientists have observed a variable but 
very considerable loss of nitrogen in stables in th ease of different 
kinds of animals—sheep, cows, and horses. These losses varied from 
29 to 50 per cent of the total nitrogen in the food consumed. To re¬ 
duce these losses, they advise the addition to the litter of a certain 
proportion of peat or of humus earth which, as shown above, have a 
very high absorptive power for ammonia. Their experiments demon¬ 
strated the slight efficiency of the chemical agents (sulphate of iron, 
plaster, kainit, superphosphate, and carbonate of lime) commonly recom¬ 
mended for fixing ammonia. Joulie, among others,! has made similar 
observations regarding manure. 

V.—FERMENTATIONS OF MANURE. 

The litter, when taken from under the animals, is thrown upon the 
manure heap to remain until carried to the fields. During this time it 
undergoes important transformations under the influence of certain 
organized ferments. If a properly constructed manure heap be exam¬ 
ined there will be found at about a meter above the soil numerous sta¬ 
lactites of black substance evidently derived from manure teachings, 
and showing that this part of the manure is saturated, with liquid. 
This liquid consists not only of the urine of the animals with which 
the straw is impregnated, but also of rainwater if the manure has not 
been covered, and of the sprinklings with manure teachings which are 
frequently made. Above this point, if the air in the interior of the 
manure be examined, it will be found to be composed, for the larger part, 
of nitrogen and carbonic acid, the latter in proportion to the oxygen 
which has disappeared. In many cases marsh gas appears in consid¬ 
erable amounts.! At about 1.7 meters above the soil, it will be found 
that the proportion of nitrogen is very slight and sometimes nil, while 

* Abu. Agron., 19 (1893), p. 5 (E. S. R. ? vol. rv, p. 686.) 

f Abb. Agron.. 10 (1884), p.289. 

{Eeiset first observed the evolution of marsh gas in manure in 1856. This gas is 
.produced hy the decomposition of the cellulose of the litter: C 6 H la 0«=3C0 S +3C1I* 
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the quantities of marsh gas and carbonic acid are increased. The follow¬ 
ing table gives results of analyses by Deherain * of the gas taken from 
these different parts of the manure heap. 


Percentage composition of the gas of manure. 



Upper 
! part. 

Central 

part. 

Lower 

part. 

Carbonic acid. - -.. ... 

Per cent . 
21.6 
0.0 
78. 4 
0.0 

Per cent. 
31.0 
0.0 

35.5 

33.5 

Per cent. 
37.3 
0.0 
4.9 
58.0 

Oxygen.-.... 

Nitrogen.. ............. 

Mar-sb gas {nf-fi) .... .... -. ... ...... .... .. 



In taking samples of the gas, an iron rod about 1 meter long was forced 
into the manure heap at the desired height. This was withdrawn and 
replaced by a glass tube which was allowed to remain a certain time in 
order to give the interior atmosphere time to become uniform. This 
tube was connected by means of rubber tubing with an aspirator or mer¬ 
cury pump, by means of which the gas was drawn off for analysis. 

In the upper part of the manure heap, where the air has access, aerobic 
fermentation goes on. This is a kind of combustion due to the organ¬ 
isms of manure, which is sufficiently active to elevate the temperature 
of this region to 50° or 60° and sometimes to 70° C. It is well 
known to agriculturists that in order to revive fermentation in manure 
it is only necessary to sprinkle with manure teachings. This liquid 
percolates through the mass and dissolves the larger part of the gas 
which is found there. It also produces in the interior a diminished 
pressure which draws in the outside air. In the presence of this 
excess of oxygen, combustion sets in with increased activity and gives 
rise to an elevation of temperature such as we have called attention 
to above. 

On the contrary, in the middle and lower parts of the manure it is 
found that anaerobic fermentation goes on, oxygen being entirely 
absent here. The temperature is very slightly elevated, the thermome¬ 
ter registering only 25° to 35° 0. 

Grayon, of Bordeaux, observed in an ingenious manner the difference 
in the amount of heat produced by aerobic and anaerobic fermentation 
of manure. He made two boxes of the same dimensions, in which he 
placed the same quantity of manure. The first box was of open work 
so that the air had free access, the second was hermetically sealed. 
When a thermometer was introduced into the latter box, it showed a 
temperature of only 25° 0., while in the aerated box it registered 55° 
to 60° O. It was, therefore, the supply of air which determined the 
evolution of heat. 

What is the origin of the ferments which induce fermentation of 
manure, the transformation of the cellulose into marsh gas and carbonic 

* Reclierclies surles fermentations dn fumier de ferine: Ann. Agron., 10 (1884), 
p. 385. 
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acid ? If the excrement of 'herbivorous animals, freshly discharged, be 
examined under the microscope before it has had time to become con¬ 
taminated by the dust of the atmosphere, there will be/found small 
clustered refracting bacteria which move with great activity. If small 
fragments of this material be placed in a Pasteur matrass containing 
a small amount of straw moistened with alkaline solution, all of which 
has been previously sterilized in an oven at 120°, there will be observed 
at the end of a few clays a very slow evolution of gas which, when col¬ 
lected over mercury and analyzed is found to be a mixture of carbonic 
acid, nitrogen, and marsh gas. To succeed with this experiment it is 
necessary to place the matrass in a sterilizing oven maintained at a 
constant temperature of 55° 0., which, as Sehlosing has observed,* is 
the most favorable temperature for the development of the ferments of 
manure. It appears evident, therefore, that the microbes which induce 
marsh gas fermentation in manure are derived from the intestines of 
the animals. They find in the manure a culture bed all ready for them, 
raised to the proper temperature by the oxidation going on in the 
upper, part of the heap, and sufficiently alkaline to promote the multi¬ 
plication of the bacteria. There is, moreover, another means of prov¬ 
ing that these organisms are derived from the stomach of theherbivora. 
If the contents of the intestines of an animal recently slaughtered be 
examined under the microscope, ferments presenting the same charac¬ 
ters as those of manure will be found, and if the gas contained in the 
intestines of the same animal be carefully removed after death and sub¬ 
mitted to chemical analysis, it will be found to be composed of marsh 
gas and carbonic acid, as in the case of manure. It appears, there¬ 
fore, that the elements set free in the manure (straw and excrement) 
are a result of the prolongation of the digestive functions—-a con¬ 
tinued digestion, to use the phrase of Deherain. 

VI.—THE REACTIONS WHICH TAKE PLACE IN MANURE. 

Litter placed in the upper part of the manure heap undergoes, jus we. 
have seen, more or less complete oxidation. , The aerobic fermentation 
which goes on in this region attacks the more easily reducible sub¬ 
stances of the straw—reducing sugars, dextrine, tannin, vegetable acids, 
fatty substances, and straw gum—which are transformed in whole or in 
part into the products of combustion—water and carbonic add. After¬ 
wards when this layer of manure is covered by other litter, anaerobic 
fermentation goes on under the influence of bacteria derived from the 
digestive tract, and the remaining substances are attacked. This con¬ 
tinued digestion results, as we have said, in the more or less complete 
transformation of the cellulose of the straw into marsh gas and car¬ 
bonic acid. 

As regards the vaseulose, it is partially destroyed and strongly mod- ’ 
* Ann. Agron.j 18 (1892), pp. 5-18. (E. S, R., vol. n ; p. 707. 
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ified by all of the reactions which the litter has undergone, but a large 
part of it still remains, which is dissolved in the alkaline liquid of the 
manure teaching’s. 

All of these conclusions have been verified by investigations* at the 
agricultural school at Chignon, comprising a number of synthetical 
experiments on the formation of manure. In these experiments a known 
weight of straw of definite composition was placed in a flask, and an 
alkaline solution of known strength added. This was inoculated with 
a few cubic centimeters of manure teachings, and the flask was then 
allowed to remain in an oven at a constant temperature of 55° 0. After 
a certain time the experiment was stopped, and the straw and the 
liquid analyzed to observe the changes due to fermentation. The 
results obtained in one of these experiments which lasted three months 
are given below. 

Absolute quantities of substances contained in the straw at the bey inning and end of the 

experiment. 


Aerobic fermentations: 
Aminoniaeal nitrogen -. 

Organic nitrogen. 

Total nitrogen.. 

Fat and chlorophyll- 

Reducing sugars. 

Dextrine... 

Gums, tannin, acids, etc 

Cellulose.. 

Vasculose... 

Straw gum. 

Ash. 

Anaerobic fermentations: 
Ammoniacal nitrogen.. 

Organic nitrogen. 

Total nitrogen. 

Fat and chlorophyll.... 

Reducing sugars. 

'Dextrine.. 

Gums, tannin, acids, etc 

Cellulose. 

Vasculose... 

Straw gum-— 

Ash...'. 


Substances introduced. 


\ In the | 
In the | alkaline 
straw, i liquid 
| added. 


Total. 


Per et. 


Per 


et. ! Per et. 
. 64 I 2. 04 


0.39 


0.46 ! 

1.21 ! 


0. 39 
3. 03 
0. 46 
1. 21 


0.02 
0.30 
14.12 
14. 01 
10.00 


0. 02 
0. 30 
14.12 
14. 01 
10. 00 


3.57 | 2. 75 { 6. 32 


2.64 


0.39 


0.46 

1.21 


0. 02 


0.30 I 
14.12 ! 
14.01 | 
10.-00 ; 


2.64 
0. 39 
3. 03 
0.46 
1.21 
0. 02 
0. 30 
14,12 
14.01 
10.00 
6.32 


Substances obtained. 

In the 
straw. 

In the 
liquid. 

Total. 

Per ct. 

Per ct. 
0.40 
0.96 

Per et. 
0.40 
1.20 
1.60 
0.30 

0. 24 

0.30 





0.26 
6.18 
9. 07 
4. 67 
2.40 


0.26 
6.18 
11.75 

4. 67 
: 0,40 

1.40 

1.48 

2. 88 

0. 29 


2. 68 

i 4.66 
! ■ 

! 1.40 

i 1.23 

1 Y - r - -r „ - I 

6,25 

0.29 



i . 


0.15 
5. 98 
7, 53 
3. 97 
1, 96 

i 

1.38 

0.15 
5. 98 
8.91 
3. 97 

5, 56 

3.60 


Differ¬ 

ence. 


Per ct. 
-2.24 
+0.81 
—1.43 
—0.16 
— 1.21 


—0.04 
—7.94 
-2.26 
—5.33 
+0.08 

—1.24 
+1,09 
—0.15 
—0.17 
—X. 21 
— 0 . 02 
—0.15 
-8.14 
—5.10 
—6.03 
-0.76 


On examining the table we observe, first, that the straw has lost 
about one half of its weigh t. This loss is borne principally by the three 
most abundant elements—cellulose, vasculose, and straw gum. It is 
especially large for the first of these substances, of which 7 to 8 grains 
disappeared. The enormous loss of cellulose, which reaches more than 
50 per cent, is not at all surprising when it is understood that the dis¬ 
integration of the straw—a condition necessary to the formation of 
manure—is due to the dissociation of the cellulose under the influ¬ 
ence of marsh gas ferments. These organisms appear, moreover, to 

*Compi Rend., 115, p. 1321 j Ann. Agron., 18 (1892), p. 536. 
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work as well in case of fermentations in tlie presence of air as in. other 
cases, and it is almost impossible to determine from our investigations 
the conditions best suited to bring about the destruction of the cellulose. 

As to the vasculose, the losses are very variable. A part is dissolved 
in the alkaline liquid, and a partis probably oxidized by the .fermenta¬ 
tion and disappears as carbonic acid and water. Still it is true that 
the loss of vasculose is less than that of cellulose, and generally does 
not exceed 30 or 35 per cent of the vasculose originally contained in 
the straw. The same fact was also observed in manure kept in piles, 
in which the proportion of vasculose was found to be quite large, both 
in the fermented straw and in the lea-chin gs. This substance is highly 
charged with carbon, and serves to repair the losses from cultivated 
soils of carbonaceous organic substances and to furnish the humus so 
necessary to certain species of plants. 

The loss of straw gum, while less than that of cellulose, is still con¬ 
siderable. 

As to the other materials contained in small proportions in the 
straw—fat and chlorophyll, gums, tannin, vegetable acids, and reduc¬ 
ing and non-reducing principles—the last two, which ferment very 
rapidly, disappear completely; the others sustain losses, which vary 
with the conditions of the experiment. 

The fixed mineral substances naturally do not vary during the prepa¬ 
ration of manure. The differences which we have found in the ash are 
clue to errors in sampling, or possibly of analysis. 

It remains now to examine a point which has been much discussed, 
namely, the transformations and the loss of nitrogen during the fermen¬ 
tation of manure. 

VII.—ORIGIN OP THE NITROGENOUS SUBSTANCES OP MANURE. 

The nitrogenous substances of manure constitute one of its most im¬ 
portant elements of fertility. Straw contains about 0.5 per cent of ni 
trogen (3 to 3.5 per cent of nitrogenous matter). This nitrogenous 
matter partially set free during the disintegration of the. straw under 
the influence of the ferments of manure is dissolved in the .1 cachings 
along with the vasculose in which it is imbedded. 

A very considerable amount of nitrogen is furnished to the manure 
by the solid and liquid excrement of the animals. In these materials 
the nitrogenous matter is found largely in the state of urea or carbon¬ 
ate of ammonia. In a very short, time the urea subjected to the action 
of the air and of the ferment discovered by Van Tieghem,* is trans¬ 
formed by hydration into carbonate of ammonia, as follows: 

(NH 2 ), G0 + 2H 2 0=(NTH 4 ) 2 C0 3 . 

The carbonate of ammonia, with the salts of potash of the excrement, 
serves to furnish to the manure an alkaline medium in which the marsh 


Compt. Rend., 58, p. 210. 



FARM MANURE. 151 

gas ferment is able to develop normally and exercise its function under 
favorable conditions. 

As to the transformation which the organic matter undergoes during 
the preparation of the manure, the observations of the authorities which 
we have cited are not in complete accord. Deherain and Joulie have 
‘ observed a partial transformation of the ammonia obtained by the fer¬ 
mentation of the urea into nitrogenous organic compounds, a trans¬ 
formation produced by the vital activity of ferments, Schldsing, on 
the other hand, has observed the opposite phenomena—the increase of 
the ammonia at the expense of the albuminoids. At the same time, 
while the last investigator did not observe an evolution of free nitrogen, 
Eeiset and Joulie, experimenting on manure, and Deherain, experiment¬ 
ing on straw inoculated with manure teachings, have found a notable 
loss of nitrogen in the free state. From these divergent results one is 
led to believe that the reactions which take place in manure are extremely 
complex and that the kind of fermentation produced is determined by 
the conditions of each experiment. 

VIII.-—-LOSSES OF NITROGEN. 

The carbonate of ammonia formed by the fermentation of urea is very 
soluble in water, and it is so extremely volatile that there is danger 
that a certain proportion of it may be lost if the manure heap is not 
properly cared for or kept in a favorable condition of moisture. Loss 
frdm this source has been observed in the synthetical experiments by 
the author above referred to. This result can be explained by the addi¬ 
tion of the relatively large amounts of volatile alkali which were intro¬ 
duced, and which are never met with so abundantly in practice ; but the 
largest loss of nitrogen was undoubtedly in the free state. This loss of 
nitrogen appeared to be much greater in the aerobic fermentation than 
in other cases. This fact has been pointed out by Deherain in a previ¬ 
ous article on manure.* 

In order to prevent the loss of nitrogen in. the form of ammonia, some 
authorities advise the addition to the manure of various salts—plaster, 
sulphate of iron, and sometimes sulphuric acid. Other agriculturists, 
on the contrary, oppose this practice, on the principle that in order to 
promote the particular fermentation which is necessary to the produc¬ 
tion of manure, it is indispensable that the liquid be perceptibly alka¬ 
line; otherwise the straw is not sufficiently decomposed, and its vaseu- 
lose is not rendered sufficiently soluble and readily assimilable by 
plants. 

Besides, the principal use of manure is overlooked, which is, as already 
pointed out by Deherain, the supplying of black carbonaceous sub¬ 
stance to replace the losses of humus in the soil. Moreover, in regu¬ 
larly sprinkled arid properly cared for manure heaps, the losses of 
ammonia are certainly extremely small. This has been demonstrated 


Ami. Agron. 14 (1888), p, 97. 
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by numerous tests made on manure in piles at the school at Grignoii. 
In these observations samples of the gases were taken from, the interior 
of the pile in the manner already described. The gas was drawn out 
by means of an aspirator, first through a flaslc intended to retain the 
liquid which was carried along with the gas, and afterwards into a flask 
containing 10 c. c. of titrated sulphuric acid. After drawing off a 
known quantity of gas the flask of acid was taken to the laboratory and 
distilled in a Sclilflsing apparatus, an excess of potash being added to 
replace the ammonia and to retain the carbonic acid which would vitiate 
the results if the acid were titrated directly. The ammonia evolved was 
collected in 10 c. c. of very dilute titrated sulphuric acid. The final 
titration of the unsaturated acid was made with lime water. Proceed¬ 
ing in this manner, numerous examinations of the gas at various times 
and at different heights in the manure heap were made, but perceptible 
amounts of ammonia were never observed. 

IX.—PROXIMATE AXI) ULTIMATE ANALYSES OP MANURE AND MANURE 

LEACHINGS. 

If a certain quantity of manure be stirred up.on a coarse sieve with, 
a slow current of water, the coarser undecomposed straw, which evi¬ 
dently comes from the litter, is separated out. If the rest of the manure 
is thrown on to a finer sieve, the latter retains the straw which has 
undergone partial decomposition in the digestive tract of the animals. 
The liquid obtained in this process contains the soluble constituents of 
the straw and excrement which ordinarily appear in the manure Teach¬ 
ings. Besides, there are found, as has been said, a number of nitro¬ 
genous and mineral substances held in the solution of the vasculose. 

We have reviewed neither the modifications undergone by the con¬ 
stituents of the straw and excrement nor the composition of the vari¬ 
ous parts of the manure to which we have called attention in the chap¬ 
ter relating to the reactions which take place in the manure heap. 

As to the elementary composition of manure and manure leaching, it 
must be understood that it varies with the different kinds of animals 
which furnish the manure, the care and management of the ■ manure, 
the duration of fermentation, meteorological conditions, etc. Numerous 
factors influence their composition. We give below the proximate com¬ 
position of two mixed manures, one fresh and the other well rotted, and 
one sample of manure Teachings.* 


Composition of manure. 


Kind of manure. 

' Water. . 

Nitrogen. 

Phosphoric. 

acid. 

To task. 

Preeli manure... 

Per cent . 

■ 75 
' 79 

Per cent 
0.89 
0.58 

Per cent. 

0.18 
0.30 

Per cent. 
0.45 
0.50 

Well-rotted manure/- -.... 



•These data ar© taken from DeMranfs OMmie Agrieole. 
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Composition of manure lea eh mgs. 

Parts per thousand* 

Water.... 991.100 

Organie matter... 1. 654 

Mineral matter . . 5.260 

Ammonia..■. 0. 560 

Organic nitrogen.-. 0.051 

Total nitrogen...- - 0. 611 

Phosphoric acid.... 0.104 

Potash. 2.660 


Studies of the elementary composition of manure from different ani¬ 
mals have : shown that the manure of horses and sheep is richer in 
nitrogen and potash than that of pigs and cattle. 

It is known that the disagreeable odor of manure leaehings is clue to 
the sulphide of ammonia which it contains. Sulphureted hydrogen 
enters into the composition of the substances derived from the reduc¬ 
tion of the sulphates contained in the digestive fluids of the animals. 
Under the influence of anaerobic ferments these sulphates are trans¬ 
formed into sulphides which, in the presence of the carbonate of ammonia 
of the excrement, produce sulphide of ammonia. 

X.—CARE OP MANURE. 

We have seen that the principal precautions necessary to prevent 
losses of ammonia consist simply, as pointed out by eminent agricul¬ 
turists, in regularly and properly watering the manure with the teach¬ 
ings. In case of drought if the leaehings are insufficient the lack 
should be made up with water. A too prolonged drying of the manure 
heap is liable, among other undesirable results, to arrest or retard 
marsh gas fermentation. 

On July 9 of last year during a period of drought the author col¬ 
lected samples of gas from the interior of the manure heap at 1 
meter above the ground. The manure at this time was very dry and 
badly fermented. The gas obtained had an odor slightly resembling 
that of butyric compounds.' Analysis of the gas gave the following 
results: Ammonia, none; carbonic acid, 33.93 per cent; oxygen, none; 
marsh gas, 2,18 per cent; and nitrogen, 63.89 per cent. 

On August 3, after a.series of rain storms, other samples of gas 
were taken from the same heap in the same maimer. The manure was 
moist and well fermented. The gas obtained gave the characteristic 
odor of manure. Analysis showed the following composition: Am¬ 
monia, none; carbonic acid, 35.07 per cent; oxygen, none; marsh gas, 
30.75 per cent; and nitrogen 34.18 per cent. Marsh-gas fermentation 
had been actively reestablished. 

The two analyses of the gas given above show that fermentation of 
manure depends upon the presence of a sufficient quantity of moisture. 

Another precaution necessary to prevent loss of fertilizing materials 
in manure consists in piling the manure in heaps without spreading, 
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and carefully collecting the leachings which drain out in a pit, from 
which they can be pumped up and periodically returned to the heap. 
We have noticed in the preceding chapter the fact that the leachings 
contain a large quantity of substances useful to plants which would 
be lost if the liquid was not carefully saved. 

Miintz and Girard* have determined the loss sustained by manure 
exposed to the air. Their experiments were made on manure from 
sheep and cows. 

Losses in manure exposed to , the air . 



Fresh. 

Alter 

six months. 

Loss. 

Manure from sheep: 

Kg. 

7,1G0.0 

Kg. 

4,210.0 

Kg. 


2, 341.0 
43.7 

1,755.0 

586.0 


3S. 7 

5.0 

"Phosphoric iiftitl_ _. ... 

44.4 

35.9 

8.5 

Potash..... 

122.4 

96.0 

26.4 

Manure from cows; 

W ipifrlrh, wet, ... . __ __ 

5,329.0 
2, 339.0 

3,270.0 
1,504.0 
32.7 


Dry matter.-... 

835. 0 

'Tnt’.a.l nitrort'An . . 

43.1 

21.3 

30.4 

Phosphoric acid... 

10.8 

1.5 

Potash__* ..... 

77.3 

1 65.4 

i 11.0 



XI.—MANAGEMENT OF MANURE. 


The difficulties met with in the preservation of manure are increased 
by the necessary farm practice of preserving the manure during the 
period between its removal from the stable and its transport to the 
fields before planting. It is important, therefore, to find means by 
which the losses of fertilizing elements during this time are reduced 
to the least possible amount. 

Manure is commonly cared for or disposed of in three different ways. 
In some cases the soil of the stalls is removed to a level below that of 
the outside. The animals stand constantly on the litter and pack it 
closely. Fermentation goes on there and the manure is allowed to 
remain under the animals until it is carried to the fields, fresh litter 
being added from time to time as necessary. 

Another practice is to carry the manure regularly from the stables 
and place it in manure pits, where it is closely packed by young ani¬ 
mals which are allowed to remain on it for a while. 

Generally, however, in France the manure is placed on plats of packed 
earth inclined from the center to the sides and surrounded by a gutter 
which receives the leachings draining out and carries them to a pit 
from which they are pumped up and distributed over the manure 
heap by means of movable wooden gutters. It is well to provide two 
manure plats so arranged that when one is full (when the manure is 
2.7 to 3 meters high) it may be allowed to ferment undisturbed while 
the other is used. 

*Les Engniis. 
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The manure is carried' from the stables to the top of the niarnire 
heap in wheelbarrows over an inclined plane of boards. It is well to 
smooth down the sides of the heap to prevent the free access of air and 
loss of teachings, 

XII.—USE OF MANURE. 

As regards the use and efficiency of manure in the soil we have to 
distinguish two cases, application to strong soils and application to light 
soils. Manure generally produces little result in strong soils. On such 
it is best to use it in the fresh and unrotted condition. In this condition 
it acts not only by the elements which it supplies, hut also by render¬ 
ing the soil more porous and lighter and in facilitating aeration of the 
soil which results in an increased oxidation of the nitrogenous sub¬ 
stances contained in the manure and in their transformation into 
nitrates so useful to plants. Sometimes the results obtained in culture 
without manure on strong soils are quite remunerative. A celebrated 
example is the experiment of Lawes and Gilbert at Bothams ted, in 
which wheat has been grown without manure with good returns during 
thirty-two consecutive years- In similar experiments with bar ley carried 
on for twenty consecutive years (1852-1871) on the same soil the yield 
was not sensibly reduced. Recently Pagnoul, at the Agronomic Station, 
of Arras, has made a similar observation with sugar beets, which he has 
cultivated on strong soil for ten consecutive years without manure. 

In light soils, on the other hand, manure is able to produce its full 
effect. The highest efficiency of this fertilizer depends upon a number 
of factors, fertility of the soil, kind of plants cultivated, etc. The 
results obtained on different soils will therefore vary widely. Beherain, 
in field experiments at Grignon, on moderately light soil, obtained good 
yields of oats and potatoes during five consecutive years without 
manure. A. Girard, on the contrary, considerably increased the yield 
of a special variety of potatoes (Richter Imperator) by heavy manuring. 
For certain plants, such as corn grown for fodder and sugar beets, all 
agriculturists agree as to the good effect produced by manure. These 
plants, in fact, readily avail themselves of the organic matter with 
which manure is charged. 

It has been pointed out above that manure acts in the soil through 
the mineral and organic materials which it supplies and through the 
physical changes which it brings about in the soil. The latter allow, 
the nitrifying ferments to exercise their function under favorable cir¬ 
cumstances and to gradually transform the nitrogenous matter of the 
soil and of the fertilizer first into nitrites and afterward into nitrates, 
Nitrates are especially needed by plants and are very easily assimilated. 
Aside from the solubility of the black substance, of which we have 
already spoken, this nitrification is the principal cause of the efficiency 
of manure; and since this phenomenon goes on in a much more complete 
and rapid manner in light soils than in strong it follows that the latter 
will profit less by applications of manure. 
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Geherain lias made this the subject of decisive, experiments at the 
Agronomic Station at Grignon. He observed Hie comparati ve nitifica- 
fion in the light soil of Grignon and in the strong* soil of Wardrecqu.es 
(Pas-de-Calais), both with and without manure. These experiments 
were carried out in large earthenware pots capable of holding 50 kg. 
of soil, so arranged that the drainage water might be collected for the 
determination of the nitric nitrogen. The results obtained with man lire 
are given below: 


Kitric nitrogen in the drainage water from manured soil in excess of that in drainage 

water of unmanured soil. 


Date. 

Light soil 
i (Grignon). 

Strong soil 
(Ward¬ 
recques) . 

1801. 

Mg. ■ | 

204 
204 

Mg. 

1)10 


201 

May 00..... 

140 

108 

.Trine 0 . _ ... . 

04 

SO 

July 22. 

154 

28 

Sept. 4...'. 

111 

0!i 

Oct. 11.. 

122 

00 





1,093 

712 


It will be seen that of the two soils manured under the same condi¬ 
tions the lighter furnished a considerably larger amount of nitric nitro¬ 
gen. The same experiments serve also to show the good influence oi 
manure on nitrification. Below are given the figures obtained by this 
investigator on the same Grignon and Wardrecques soils with and with¬ 
out application of manure: 


Nitric nitrogen in the drainage water of manured and unman tired soils. March to October, 

1891. 



Manured 

soil. 

Unma- 
numl soil. { 

Differ¬ 

ence. 

Cl rignon...................| 

Mg. 

2,'224 

i 

Mg. 

i, 1:11 : 

Mg. 

K 098 

Wardrecques....... 

1, 007 

r>or» 1 

7.12 


1 



This nitrifying action of manure lias also been demonstrated by 
Muntz' and Girard,* who compared the nitrifying action of various 
nitrogenous fertilizers on different soils. The fertilizers were added 
at the rate of 0.5 gram of nitrogen per kilogram of soil, The following 
table gives the results obtained with different kinds of fertilizers in 
experiments which lasted six and a half months: 

Nitric acid formed in different soils . 


Light. soil 
of Jotii- 
ville. 


Sulphate of ammonia 

Dried blood. 

Cow manure ....._ 


Grams. 
2. 000 
1,020 
1.092 


Very strong 
argillaceous 
■ and calcare¬ 
ous soil. 

Acid soil 
of iirit- 
tany. 

Grams. 

Grams. 

0. 051 

0.000 

0. 006 

0. 000 

0,249 

0 , mn 


* Aim. Agrtm., 17 (IG.U), p. 289. 
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The figures show that although on the light soil the manure nitrified 
much more slowly than the ammonium salts and the dried blood, both, 
of which were transformed with exceptional rapidity, still it was able 
to nitrify to a considerable extent. 

It will be noticed, moreover, that excellent results were produced by 
the addition of manure to the very strong soil. In this the sulphate 
of ammonia and the dried blood did not nitrify to an appreciable extent, 
but the manure, by the physical changes which it produced in the soil, 
rendering it more porous, nitrified better than the ammonia salts and 
blood. Finally it will be observed that in the acid soil where the lat¬ 
ter fertilizers did not nitrify at all, on account of the lack of a base, 
the manure, on account of its inherent alkalinity, was able to nitrify a 
considerable portion of its nitrogen. 

We have called attention to the fact that the black substance of 
manure exercises a decisive action on certain plants. This has been 
brought out very clearly in experiments by DeMrain. # For carrying 
out these experiments two parallel series of 5 large pots capable of 
holding 50 kg. of soil were arranged as follows: 


Number. 

Rind of soil. 

Manure. 

1- la. 

2- 2a... 


Without manure. 

Without manure. 

Chemical fertilizers. 

Black substance of manure in 1800 
and chemical fertilizers in 1891. 
Black substance of manure in 1890 
and 1891, and chemical fertilizers in 
1891. 

Soil exhausted by a culture of six¬ 
teen years without manure. 

Same exhausted soil... 

3_3a.. 

4-4a.... 

Same exhausted soil. 

5-5® ... 

Same exhausted soil... 

1 



The fertilizers applied were analyzed and so compounded that pots 
3-3a, 4-4a, and 5-5a contained the same quantities of nitrogen, phos¬ 
phoric acid, potash, and lime, the only difference being that pots 4-4a 
and 5-5a contained more of the- carbonaceous matter of manure than 
the others. 

Eye grass was cultivated in the series with simple numbers, while 
in the other series clover was grown. The yields obtained were as fol¬ 
lows: 

Yields of rye grass and clover on soils differently manured* 


1 

Number. 

Weight of the dry crop. 

■Bye grass. ' 

Clover. 

1-la.................. 

Grams. 

4*5 

39 

102 

i 64 ' 

j • 

Grams. 

89 

65 
■ 72 

99 

95 

2-2a ........... 

3-3® .... 





*La transpiration des vegetaux et PEnip'loi des Engrais.—Ann. Agron., 18 (1892), 
p. 465. 
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While the black substance of manure produced little effect on the 
rye grass, the maximum yield of which was obtained by the- use of 
chemical fertilizers, more favorable results were observed in the case 
of clover. These experiments lead to the conclusion that the black 
substance of manure is assimilable only by certain species of plants, 
and this conclusion is corroborated by observations by a number of 
agriculturists. 

As to the duration of the action of manure it is difficult to speak 
definitely. The nature of the soil, the climatic conditions, and the 
plants cultivated are some of the factors which determine this point. 
It may be said that in the majority of cases, after two or three years 
of good crops, the efficiency of manure although not entirely destroyed 
is considerably reduced. 



ABSTRACTS Of PUBLICATIONS OF THE AGRICULTURAL EXPERIMENT STATIONS 

IN THE UNITED STATES. 


CHEMISTRY. 

E. W. Allen, Editor. 

Report cf the chemist of Louisiana Station, B. B. Ross (Louisi¬ 
ana Stas. Bui. JLo. 22, 2d serpp. 737-746 ).—This consists of a report of 
the work of the chemical laboratory of the station for the year 1892, 
including, among other things, analyses of refuse from a moss-ginning 
factory, soils and subsoils, “vegetable pear/ 7 and a number of foreign 
varieties of sugar cane. Studies are also reported in several lines on 
analytical methods, which are referred to below. 

In making numerous tests of the adaptability of the electrolytic method to invert 
sugar determinations during the past year, it was found that the following* modifi¬ 
cation of Formanek’s method gave most satisfactory results: 

The precipitation of the cuprous oxide is effected in a beaker and the precipitate 
is at once brought upon an asbestos filter in an ordi nary funnel and the washing with 
hot water is performed in the usual manner. It will not be found necessary to com¬ 
pletely transfer the precipitate to the filter, and when the washing is concluded, the 
filter and contents are placed in the original beaker and the funnel rinsed with a nitric 
acid solution containing 4 c. c. of acid of 1.42 specific gravity per 100 c. c. of solution. 

The dilute acid is added to the contents of the beaker until a bulk of about 200 
c, c.is secured, and after the platinum electrodes are placed in the liquid, connection 
s made with a battery giving a current equivalent to 0.5 to 0.7 c. e. electrolytic gas 
per minute. 

The anode employed is aflat spiral of platinum wire of the form devised by Luekow, 
and is allowed to rest on the bottom of the beaker, while a platinum cylinder of the 
usual form, suspended vertically, receives the deposit of copper. 

No attempt is made to dissolve the caprons oxide, either on the filter or in the 
beaker, before the circuit is closed, it being found that the solution of the precipitate 
and the deposition of the copper proceeded simultaneously and continuously after 
the flow of current had commenced. [The method was tested in a number of trials 
on pure dextrose.] 

These figures attest the accuracy of the results to he secured by this method when 
it is properly executed, and'numerous other practical tests with sugar products of 
various kinds further tend to confirm the conclusions drawn from these experiments. 
A complete deposition of the copper can be readily secured in eight hours, and it was 
observed that the copper films obtained by this process were remarkably bright and 
entirely free from sponginess. 

A method for the direct determination of citrate-soluble phosphoric 
acid has also been worked out at the station, which is described as 
follows: 

After completion of the 30 minutes 7 digestion of the sample with citrate solution 
filter out at once into a dry vessel 25 c. c. of the solution; if the liquid is filtered 
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directly into a dry burette, 25 e. c. can be readily transferred to another vessel with¬ 
out dilution. After cooling, run 25 o. c. of the solution into a digestion flask oi 
250-300 c. c. capacity, add about 15 c. c. of concentrated sulphuric acid and place the 
flask on a,,piece of gauze over a moderately brisk flame; in about eight minutes the 
contents of the flask commence to darken and foaming begins, but will occasion no 
trouble if an extremely high or a very low flame is avoided. In about 11-12 minutes 
the foaming ceases and the liquid in the flask appears quite black; about, one gram 
of mercuric oxide is now added and the digestion is continued over a brisk flame. 
The operation can be completed in less than half an hour with ease, and in many 
cases in twenty-five minutes. After cooling, the contents of the flask are washed 
into a beaker, ammonia is added in slight excess, the solution is acidified with nitric 
acid, and after the addition of 15 grains of ammonium nitrate the process is con¬ 
ducted as usual. 

In case as large an aliquot as 50 e. c. of the original filtrate is used, 10 c. c. of 
sulphuric acid are added, and the digestion is conducted in a flask of 300-500 c. c. 
capacity; after the liquid has blackened and foaming has progressed to a considerable 
extent, the flask is removed from the flame, 15 c. c. more of sulphuric acid are added, 
and the flask and contents are heated at a moderate temperature for two or three 
minutes; the mercuric oxide is then added and the operation completed as before 
described. 

Comparative tests of this process aud the regular method are being made on all 
samples of fertilizers analyzed, and it is designed to continue the investigation. 
Honey analysis, A. J. Cook (Michigan Sta. But No. 96July, 1893 , 
pp. 16). —In view of the u great doubt in the minds of many beekeepers 
whether even our best chemists could surely detect adulterationa 
large number of samples of honey of known origin, collected by the 
author, together with samples of honey mixed with glucose, and others 
made by bees from pure granulated sugar sirup, were sent to H. W* 
Wiley, of this Department, M. A. Scovell, of the Kentucky Station, 
and B. O. Kechde, of the Michigan Station, for analysis. The results 
of these analyses are tabulated with the comments of the analysts. 
We are assured by these analyses that— 

(1) Chemists can easily detect adulteration of honey by use of glucose in all cases 
where it is likely to be practiced. The same would be true if cane sugar sirup was 
mixed with the honey. 

(2) A probable method to distinguish honey-dew honey from honey adulterated 
with glucose has been determined by these analyses. The right-handed or slight 
left-handed rotation, together with the large amount of ash and small amount of 
invert sugar, indicate honey-dew honey. As honey-dew honey will never be put on 
the market, this question is of scientific rather than practical importance. 

(3) As yet the chemist is unable to distinguish between cane-sugar sirup honey—by 
which we mean cane-sugar sirup fed to the bees and transformed by them into honey, 
and not cane sirup mixed with honey, which is adulteration pure and simple, though 
a kind not likely to be practiced—and honey from flowers. As the best cultivated 
taste can not thus distinguish, this seems of slight importance. If it should prove 
to be important to be able to distinguish them, it is probable that the chemist will 
discover the means, as chemistry has very delicate eyes, and can usually search out 
very slight differences* 
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BGTAHY. 

Walter H. Evans, Editor , 

Report of the botanist of Louisiana Station, A. T. Prescott 
(. Louisiana Stas. Bui. No. 22 , 2d ser pp. 721-723). —Ffotes on the present 
and future work of the department and the enumeration of the forage 
plants which withstood the encroachment of coco (Gyperus rotundas) and 
other weeds. Of 104 species of grasses and forage plants tested only 
the following were successful: Texas blue grass (Boa araclmifera ), 
Bermuda grass (Cynodon dactylon ), crab grass (Panicum sanguinale )> 
alfalfa (Medicago saliva >), spotted mediek (M. maculata ), crimson clover 
(Trifolium incar natum), and white clover (Trifolium repens ). 

A device for illustrating the root growth of plants, W. M. 
Hays { North Dakota Sta . BmL A r o. 16/, May, 1893, pp. 47-49 , pZate 1).—A 
frame is made of inch gas pipe. If for corn it should he 4 feet square 
at the top and 6 feet deep. This frame is sunk in a hole in the earth just 
large enough to receive it, and the hole filled with sifted dirt which 
will easily wash out when sprayed. On each layer of earth 2 or 3 inches 
deep a section of 2-inch mesh wire netting is laid, and so on until the 
frame is filled. A single plant is allowed to grow in each frame. When 
the corn is in the dough stage the dirt is washed out by means of a spray. 
A trench is dug around the frame, and after the first inch of dirt has 
been washed away from around the posts, the layers of netting are 
wired to the corner posts so as to retain them in position after the dirt 
has been washed out. This netting serves to keep the roots almost in 
their natural position. In washing use a spray and wash out the top 
first, so as to avoid undermining any of the earth. 

ZOOLOGY. 

Birds of Michigan, A. J. Cook (Michigan Sta. Bui. No. 94 , Apr., 1893, 
pp. 148). —This bulletin contains the text of the Michigan laws for the 
protection of game, a bibliography of the birds of Michigan, and an 
illustrated description of the birds of the State. A very complete in¬ 
dex to the bulletin materially enhances its value. 

G-ophers and moles, F. L. Washburn (Oregon Sta . Bui. No. 25 , 
Apr., 1893 , pp. 14-24 , plate l, figs. 9 ).—The breeding season of the mole 
is early in Oregon, pregnant females having been captured February 
28 and 30. Poisoning moles with strychnine on small pieces of beef 
gave inconclusive results. The. use of strychnine on small pieces of 
potato introduced into the burrows has been fairly effective in destroy¬ 
ing pocket gophers. Six gopher traps and one automatic gopher gun 
are figured. 

The .Oregon ground squirrel (SpermopMlus douglasi) is mentioned in 
the bulletin under the name “California ground squirrel,” “digger 
squirrel,” or “gray gopher” (SpermopMlus beecheyi) as destructive to 
fruit trees and wheat. 
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METEOROLOGY. 

\V. H. Beal, Editor. 

Meteorological observations at Massachusetts State Station 
(Massachusetts State 8ta. Report for 1893 , pp. 337-343). —Monthly and 
quarterly summaries for the year 1892. The summaries for each quarter 
are compared with similar summaries for 1891. The mean temperature 
for the year was 45.6S° F., the total precipitation 35.21 inches, and the 
snowfall 39.43 inches. 

Meteorological observations at Massachusetts State Station 
(Massachusetts State Sta. Buis. Nos. 48, June, 1893 , p. 1; and 49, August , 
1893, p. 1). —Notes on the weather and summaries for May, June, and 
July, 1893, of observations at the station ou temperature, precipitation, 
and direction of the wind. 

Meteorological observations at Massachusetts Hatch Station, 
0. D. Warner and F. L. Warren ( Massachusetts Hatch Sta. Met . 
Buis. Nos. 53, 54, 55, and 56, May, June, July, and August, 1893, pp. 4 
each ).—Daily and monthly summaries of observations for May, June, 
July, and August at the meteorological observatory of the station. 

Meteorological conditions for 1892, W. M. Hays (North Dakota 
Sta. Bui. No. 10, pp. 69, 70). —This includes notes on the weather; 
determinations of the per cent of water in a cultivated soil at different 
depths during the months of April, May, June, July, August, Septem¬ 
ber, and October; and the maximum and minimum temperatures and 
mean rain-fall for each month in the year. 

WATER—SOILS. 

W. H. Beal, Editor. 

Analyses of water (Massachusetts State Sta. Report for 1893, pp. 
396-300). —Tabulated analyses of 109 samples of water with reference 
to drinking quality, and directions for interpretation of the results of 
analysis. 

The soils of Maryland, M. Whitney (Maryland Sta. Bui. No. 31, 
June, 1893, pp. 58, map 1).—“ The work done since the last report to 
the experiment station [Annual Report for 1891, pp. 249-296; B. S. R., 
vol. iv, p. 17] consists of the collection and examination of a large 
number of samples of soils from Maryland, and the classification of all 
the most important formations, exclusive of those on the Eastern shore; 
the collection of soil samples from other parts of the country and an 
examination of some of this material. * * * This collection [con¬ 
tains 1,500 samples and] includes samples from nearly all of the larger 
and more important agricultural regions of the United States, as well 
as the soils best adapted to the different staple crops, collected from 
the most typical localities.” 
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The results of an examination, of some of these typical soils, viz, the 
rice soils of South Carolina, have been reported in Miscellaneous Report 
hu>. 6 of the Division of Statistics, U. S. Department of Agriculture 
(B. S. B., voL iv, x>. 848). 

In Bulletin Iso . 4 of the IT. S. Weather Bureau (B. S. E., voh xv, p. 
371) the author has already discussed the principal topics to which the 
present bulletin is devoted. A feature of the latter is a preliminary 
report on the chemical composition of the type soils of Maryland. 

Prof. R. L. Packard was authorized by the U. S. Department of Agriculture to 
make a thorough study of the chemical composition of some of the typical Maryland 
soils to supplement the work on the physical structure and properties of these soils. 
Prof. Packard was to inquire into the chemical composition of the soils with special 
reference to the form of combination of the chemical elements and the identification 
of the minerals still remaining- in the soil as a source of supply of the plant food. 
Much of Prof. Packard’s time has necessarily been taken up with the study of 
methods of analysis and methods for the separation and identification of the min¬ 
erals, and those methods are only just now well in hand. The methods and the re¬ 
sults of his work will be described at length at another time. 

The ultimate chemical composition of thirteen type subsoils has, 
however, been determined and the results are tabulated and discussed. 

On the whole, there appears to he a remarkable uniformity in the ultimate composi¬ 
tion of these subsoils, and little to indicate that the increasing agricultural value of 
the lands is dependent npon the actual amount of plant food in the subsoils. * * * 

The cause of the high percentage of potash in the limestone soil has been partially 
investigated by Prof. Packard, who finds a quantity of a dull, yellow-colored, amor¬ 
phous-like mineral in the clays, having a high potash content. 

A map showing the area and distribution of the principal soil forma¬ 
tions of Maryland is given. 

From the chemical and physical studies of these soils thus far made 
the author draws the following conclusions: 

(1) There are a large number of soil formations in Maryland, giving about 12 or 15 
distinct types of soil. 

(2) These soil types have very different and very characteristic agricultural values. 

(3) The difference in the chemical composition of these soils will not account for 
the difference in their agricultural values. 

(4) Difference in climatic conditions and changing seasons have far more effect on 
the development and yield of crops than fertilizers have. 

(5) The texture of these soil types is very different, and there is a greater differ¬ 
ence between the conditions of moisture and heat maintained by these soils than 
ordinarily experienced in changing seasons or in widely separated localities. 

(6) The development and yield of crops on these soil types, and therefore their rela¬ 
tive agricultural value, is dependent upon these conditions of moisture anti heat 
which they maintain for the crops. 

(7) The relation of these soils to moisture and heat is largely dependent upon the 
arrangement of the soil grains and npon the amount and condition of the organic 
matter in the soil. In our ordinary fertilizing materials we have very powerful and 
potent means of maintaining or of changing these conditions, and it is to this rather 
than to the amount of plant food they supply that the principal .effect of,fertilizers is" 
due. 

(8) This does not detract in anyway from the value or importance of onr commer¬ 
cial fertilizers, but only explains their action on a now basis frpra that generally 
accepted. 

9053—No. 3-3 
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FERTILIZERS, 

W. H. Beal, Editor . 

Analyses of fertilizers at Massachusetts State Station (J lassep 
ehusetts State Sta . Buis . JFos. 4«S ? Jame, 4S03, j>jx S; and 49, August, 
1893 , pp. 2-6 , 6').—The schedule of trade values of fertilizing ingredients 
in raw materials and chemicals for 1893, and tabulated analyses of 125 
samples of fertilizing materials, including' commercial fertilizers, tank¬ 
age, cotton-hull ashes, Florida phosphate, natural phosphate, boiler 
soot, mill sweepings, saltpeter, sewage, horse manure, and ashes. 

Analyses of fertilizers, J. L. Hills (Vermont Sta. Buis. N'os . 34 
April , 1893 , pp. 3; and 35 , May, 1893 ,pp. id).—Schedules of trade values 
of fertilizing ingredients for 1S93, with notes on valuation; and tabu¬ 
lated analyses of 64 samples of fertilizing materials, including com¬ 
mercial fertilizers, ashes, peat, muck, peat ashes, tankage, bone meal, 
and odorless phosphate. 

A comparison of the average composition [of 27 standard brands selected from those 
sold in the State during the years 1892 and 1893] shows that in 1893 the fertilizers 
contained a little more of each ingredient except potash, and only a deficiency of 0.25 
per cent in this respect. The differences, however, are not large, the total increase 
of valuation being only 36 cents. As there was last year a decrease of this same 
amount, the average composition of the fertilizers this year is just the same as it 
was two and three years ago. 

The valuation is less, for the wholesale prices of the materials from which ferti¬ 
lizers are made are constantly falling. 

Analyses of commercial fertilizers, H. B. McDonnell (Mary¬ 
land Sta. Special Bui. K, June, 1893, pp. 8 ).—Scale of prices of ferti¬ 
lizing materials for 1893, with notes on valuation; directions for 
sampling fertilizers, and tabulated analyses of 48 samples of commercial 
fertilizers. 

Composition and use of fertilizers, P. Collier. (New York State 
Sta. Bui. No. 55, n. ser., May, 1893, pp. 271-359).— A discussion of the 
principles underlying-the preparation and use of commercial fertilizers, 
reprinted largely from bulletins Nos. 25,26,27,32, and 33 of the station 
(E. S. K., vol. II, pp. 366, 659, 735; in, pp. 89,311); a schedule of trade 
values of fertilizing materials for 1893, with notes on valuation; a com¬ 
pilation of analyses of commercial fertilizing materials and farm prod¬ 
ucts, and the text of the State fertilizer law. * 

Commercial fertilizers, C. A. Goessmann (Massachusetts State Sta. 
Report for 1892, pp. 248-290, 302-307). —Remarks on the fertilizer con¬ 
trol in Massachusetts; schedule of trade values for fertilizing materials 
for 1892; text of the State fertilizer law; a list of licensed dealers; 
analyses of 260 samples of fertilizing materials, including commer¬ 
cial fertilizers, bones, ashes, muriate of potash, sulphate of potash, 
nitrate of soda, dissolved bdneblaek, cotton-hull ashes, ivory ashes, 
limekiln ashes, corncob ashes, wool waste, horn shavings, ’ tobacco 
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leaves, pine needles, pine barrens, grass, peat, sludge, muck, soot, 
manure teachings, gypsum, calcium carbonate, Florida phosphates, 
Virginia phosphatic marls, ivory dust, tankage, fish, bat guano, and 
cotton-seed meal, and a compilation of analyses of fertilizing mate¬ 
rials. 

Field experiments with commercial fertilizers, 0. E. Thorne 
and J. E. Hi ORMAN ( Ohio Sta. Bid. No. 49 , May, 1893, pp. 15-4-9). . 

Synopsis .—The bulletin gives reports on experiments (1) on wheat at the station and 
in different parts of the State, (2) on crops in rotation, (8) on oats at the sta¬ 
tion, and (4) on corn at the station and in different parts of the State. The ex¬ 
periments in general indicate that commercial fertilizers can he profitably used 
on cereal crops in Ohio only in connection with green manuring with plants 
‘‘ which have the power of obtaining nitrogen from, sources inaccessible to the 
cereals.” 

The experiments here reported on are continuations of those com¬ 
menced in 1889 and described in Bulletins vol. in, No. 2, vol. iv, No, 3, 
and vol. v, No. 3 of the station (E. S. E. vol. II, p. 121; in, pp. 241,887). 
The general plan of the experiments may be briefly stated as follows: 
“A tract of uniform land is divided into plats containing one tenth 
or one twentieth acre each; the plats are 16 feet wide and are separated 
by alleyways 2 feet wide. Under every second alleyway a tile drain 
is laid. In the case of the wheat plats the soil is clay, lying upon the 
boulder clay of the drift, and that upon Huron shale at a depth of 15 to 
20 feet. It was formerly covered with forest, in which beech and elm 
predominated, and was wet and heavy before being drained. The plats 
on which corn and oats are grown have a gravel subsoil, which gives 
partial drainage.” 

The experiments of this station with fertilizers now include four years’ continuous 
culture of wheat on the same land, with and without fertilizers, on the farm hitherto 
occupied by the station in Columbus and belonging to the State University; three 
years’ similar culture of wheat in Columbiana County; four years’ continuous culture 
of oats on the Columbus farm; five years’ continuous culture of corn on the Colum¬ 
bus farm and in Columbiana County, and 14 cooperative experiments, made in 
1889, 1890, 1891, anti 1892 by farmers in Ashtabula, Holmes, Miami, Huron, Licking, 
Butler, and Washington counties, besides several years’ study of crops grown in 
rotation and of plants grown in boxes. 

Fertilizers on wheat grown continuously on the same land (pp. 17- 
23).— u This was the fourth successive crop of wheat 011 these plats,” 
The fertilizers used were dissolved boneblack, 320 pounds per acre, muri¬ 
ate of potash, 80 pounds, and nitrate of soda and dried blood, in amounts 
furnishing 25 pounds of nitrogen per acre, used singly, two by two, 
and all three together } slag phosphate, 300 pounds, and rock phos- 
phate, 300 pounds, each in combination with muriate of potash and 
nitrate of soda; and barnyard manure and linseed meal singly. Eight 
check plats remained unmanured. 

Dried blood was applied in the fall and the nitrate in the spring. 
The yield of grain and straw and the weight of grain and straw per 
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bushel are tabulated and compared with the results obtained during 
three previous years. The following table gives the average results: 


Fertilizers on wheat , four years in succession. 


Average yield of grain per acre on unfertilized plats 
_.....bushels.. 

Average increase (+) or decrease (—) per acre due to fer¬ 
tilizers .bushels.. 

Average yield of straw par acre on unfertilized plats 
........*1.pounds.. 

Average increase due to fertilisers. *....pounds.. 

Average weight per bushel of grain from unfertilized 
plats..-...pounds. - 

Average weight of straw per bushel of grain on un¬ 
fertilized plats..pounds.. 


1889. 

.1890. 

1801. 

1832. 

A vimijpc 

42.8 

3J.1 

31.4 

20.5 

33. 0 

+1.7 

+4.4 

-0.8 

+ 2.3 

+1.9 

3,588 

3,240 

3, (572 

! 2,(573 

3, 294 

233 

835 

1, 202 

| 949 

805 



02;| 

S 00 

02 

84 

104 ! 

no 

J 100 

101 


We. have not discovered that the fall application, whether of nitrate or dried 
blood, lias been any advantage. 

In the crops of 1890 and 1891 the nitrate of soda produced a very marked effect 
on the growth of the plant, producing a dark green, rank growth, of foliage. This 
effect was less marked this season, possibly because of the constant rains. * * * 

The effect of superphosphate in stimulating an early and heavy growth of straw 
has been as marked this year as in previous seasons. The superphosphate plats 
could he distinguished within a few weeks after seeding*, and their superior growth, 
was more and more manifest until the wheat had headed out. * * * 

Considering now the four years’ work as a whole, we find that no chemical ferti¬ 
lizer or combination of such fertilizers has, in a single instance, produced sufficient 
increase of grain to pay the cost of the fertilizer, except possibly, in the case of [one 
plat where the result] was probably accidental. What is much'more remarkable is 
the fact that the fertilizers have apparently had, in many cases, a smaller effect in 
the fourth season of continuous cropping, the fertilizers being applied every year, 
than they had on the clover sod. 

Whether the increase of crop indicated when a complete fertilizer was used on 
the clover sod was actually due to the fertilizer, or was only the result of irregu¬ 
larities in the soil, it is impossible to tell. This point is worthy of further investi¬ 
gation. There seems no reason to doubt, however, that the increase indicated in 
1890 was actually due to the fertilizers, and this, it will bo seen, was more than 
double that obtained two years later from the same plats and in a much smaller 
average yield. 

The lodging of wheat (pp. 24 ? 25). 

[From observations during three years it appears that] where nitrate and super-' 
phosphate were used in combination the wheat lodged badly, both in 1891 and 
1892. Where they were used separately the tendency to lodge was not so great, 
and where nitrate was used in combination with Carolina rock or Thomas slag, 1 
instead of bone superphosphate, the wheat stood fairly well. : 

It would seem that the nitrate and superphosphate are equally responsible for 
thro wing the wheat down. * * * . j- 

The increasing tendency to lodge manifested in 1891 and 1892 is probably not’ 
altogether due to the fertilizers, as the wheat grown on unfertilized land has mani- [ 
fested this tendency to a greater degree during these two seasons than during the ! 
two preceding; but it is plainly partly due to the fertilizers, and whether a smaller ’ 
application would produce a better proportionate result is a question which cun not ! 
ho satisfactorily answered until the station lias more laud at its disposal for this 1 
work. 1 
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Cooperative experiments on ‘wheat (pp. 20-20).—-An experiment on the 
same, plan as the above was also begun in 1889 in Columbiana County, 
Ohio, but the crop in 1892 was a total failure. The. tabulated results 
for the previous years showed that “the average yield of this laud is 
only about half as great as that on which the experiments at the station 
are conducted, yet the increase from fertilizers has been practically no 
greater in Columbiana than in Franklin County, except that in 1891 
the superphosphate seems to have produced a slight gain in Columbiana 
instead of a loss, as in Franklin.” 

Fertilizers on crops m rotation (pp. 29-31).—The plan and method of 
manuring’ was the same as that described in Bulletin voh v, FTo. 3 
(E. S. B., vol. in, p. 887), except that 80 pounds of muriate of potash 
instead of 160 pounds was used. The table of results tor two years 
Cshows.that the rotation employed in this experiment has added from 
5 to 7 bushels to the crop of wheat,*the treatment being similar in 
other respects, and it shows that, while the actual production of straw, 
in the absence of nitrogenous fertilizers, has been greater under rotative 
than under continuous cropping, yet it has invariably required less 
straw to carry a bushel of grain under rotation, the treatment being 
otherwise the same.” 

Fertilizers on oats grown continuously on the same land (pp. 31-34).— 
The plan of the experiment was the same as in the case of wheat. The 
results during four yeans (lSS9- ? 92) are tabulated and discussed. The 
average results may be seen in the following table: 

Per Mixer# on oais, four year sin succession. 


! 1880. 

180D. 

1S91. 

1802. 

Average. 

Average yield of grain per acre on aufertilized plats, bushels, j 44.0 

Average Increase of grain per acre due to fertilizers.do.. J 4.7 

Average yield of straw per acres on unfertilized plats.pounds. 3, 557 
Average increase of straw per acre due to fertilizers ..do... 338 

17.2 
4.5 
2, 252 
5SG 

42. 8 
! 5.3 

, 2,400 
212 

34.1 

i 2.0 

2,017 * 
' 313 ! 
i 

34.6 
4. 3 
2,768 
3U2 

1 


It appears that each of the three fertUizlng materials used—superphosphate, muri¬ 
ate of potash, and nitrate of *u>da—has in nearly every ease produced an increase of 
crop. It would seem that potash is having a more favorable effect upon the oats 
than upon the wheat, and it seems that the combination of nitrogen with either 
phosphoric acid or potash has on the average, produced a larger increase than that 
following the separate use of either of the three materials, but no single fertilizer, 
and no combination of fertilisers, has produced an increase in the average crop suf¬ 
ficient to pay the cost of the fertilizer. 

In the case of the oat straw it will be observed that, while there is a general, 
increase of straw following the use of the fertilizers, this increase is usually much 
smaller than in, the case of wheat. .. 

Fertilizers on corn grown continuously on the same land (pp. 34-39).— 
The. experiments witli corn in the same series-as the above have been 
carried on for five years. The results for that period are given in 
tables. The average results are given in the following table: 
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Fertilizers on corn , fine years in succession* 

1888. j 

Average yield per acre of grain on unfertilized plats 

_...Imsliels *.. 90.2 

Average increase of grain per acre due to fertilizers 

.-.bushels.. 1.4 

Average yield per acre of stalks on unfertilized plats 

.*....pounds.. G, 720 

Average increase of stalks per acre due to fertilizers 
.....pounds.. 382 

* Of 70 pounds of ears. 

It appears that there has been a loss of crop in four seasons out of five on the plat 
dressed with superphosphate alone, and in three of the five seasons on the plat 
treated with potash alone, while the plat on which these two substances have been 
used together shows practically no gain in the average of the five seasons., It seems 
quite clear that in this series of experiments superphosphate and potash have added 
nothing to the crop of grain, and but little to the growth of stalks, until combined 
with nitrogen. 

The plat dressed with nitrate of soda shows a small gain in every season except 
the first, and that dressed with nitrate and superphosphate shows an increase every 
year, the average gain for the five seasons amounting to nearly 7 bushels, a gain 
which is not increased by the addition of potash. Practically the same increase 
is shown by the combination of nitrate and potash, however, without any super¬ 
phosphate; hence we must conclude that nitrogen is the controlling factor in pro¬ 
ducing an increase of the corn crop on this soil. 

In the ease of the corn the fertilizers seem to he having a greater effect during the 
later years of the experiment, and this appears to be due, not to the exhaustion of 
the unfertilized plats—for their average yield in the fifth season of the test was 
greater than for any other season except the first, and for the fourth season it was 
but little behind that of the second—but to a gradual accumulation of available 
plant food in the fertilized plats. * * * 

Even in those seasons when the effect of the fertilizers was most strongly marked 
it has in most cases required a dollar’s worth of fertilizer or more to produce a, 
bushel of increase in the crop. 

Of the various complete fertilizers used the one containing Carolina, rock as the 
source of phosphoric acid has produced the largest average increase of corn in. pro- 
portion to cost of fertilizer. 

A one year’s experiment on the same plan on the new station grounds 
at Wooster, Wayne County, Ohio, indicated that phosphoric acid was 
the element most needed on that soil, and potash, next, while nitrogen 
in any form had little effect. 

Cooperative experiments on corn (pp. 39-47).—Experiments on practi¬ 
cally the same plan, as that outlined above have been carried out by 
farmers in Columbiana, Washington, and Butler Counties, Ohio, for 
periods of from three to five years. The results are tabulated and 
discussed.. 

In, almost every instance in all. our field experiments on corn an increase of crop 
has followed the use of nitrate of soda in combination with muriate of potash or 
superphosphate, one or the other, and it seems to make very little difference which; 
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but the Increase lias frequently been reduced when both superphosphate and potash 
have been added to the nit-rate. 

In all our work with fertilizers, upon wheat and oats as well as corn, the effect of 
phosphoric acid seems to he chiefly shown in the stalk and straw. * * # . 

Apparently, an excess of phosphoric acid stimulates the growth of stalk and straw 
at the expense of the grain, and thus in wheat the weight of straw may be increased 
and that of the grain at the same time diminished, while in corn both stalk and 
grain may he reduced by the less perfect development of leaf. This phenomenon 
lias been manifested so frequently in our experiments that there is no longer room 
to doubt that the yield of grain maybe actually reduced by the use of fertilizers con¬ 
taining phosphoric acid or potash but no nitrogen. 

But it does not follow that the extensive purchase of nitrogen is necessary. A 
careful study of these experiments will show that nearly if not quite every case, in 
which a profitable increase of grain has followed the use of superphosphate without 
nitrogen, occurred either on sod or on soils which had been cropped in systematic 
rotation, whereby a good supply of decaying vegetation had been maintained; this 
decaying vegetation apparently furnishing* the nitrogen required to balance the 
phosphoric acid added in the fertilizers. 

It would seem, therefore, that if chemical fertilizers are to be used with any pros¬ 
pect of profit in the production of cereal crops it must be in connection with the 
culture of some nitrogen-storing crop, such as clover, groAvn as frequently as pos¬ 
sible in order to secure the greatest possible accumulation of vegetable matter in the 
soil. 

Summary (p. 49). 

These experiments must he continued further before positive conclusions can be 
drawn, but at the present date the following tentative conclusions seem to be justi¬ 
fied : 

(1) The use of superphosphate and potash, separately or in combination, but with¬ 
out nitrogen, has frequently caused a loss of grain in crops of corn and wheat on 
soils deficient in vegetable matter. 

(2) The yield of straw or stalks has almost invariably been increased by the use of 
superphosphate. 

(3) The use of superphosphate has frequently, and that of potash has occasionally, 
been followed by a considerable increase of crop, both of grain and straw or stalks, 
on sod ground or laud containing an abundance of decomposing vegetable matter. 

(4) An increase of grain in the crop has generally followed the use of nitrate of 
soda, and this has happened in almost every ease when the nitrate has been used in 
combination with superphosphate or potash. 

(5) When a. complete fertilizer has been used, containing both phosphoric acid and 
potash, in combination with nitrogen, the phosphoric acid being carried in less active 
forms than bone-black superphosphate, an increase of crop has resulted in practi¬ 
cally every case; but at present prices of fertilizers and grain, respectively, this 
increase has invariably cost, more than its value in the market. 

(6) While, therefore, these experiments demonstrate the possibility of producing 
a regular and certain increase in the yield of cereal crops by the use of a complete 
chemical fertilizer, yet they show that if such fertilizers are to be used with any 
prospect of profit in Ohio in the production of cereal crops and as a part of a regular 
system of agriculture, that system must provide for the accumulation in the soil of 
the largest possible quantity of organic nitrogen, through the culture, in short 
rotations, of plants which have the power of obtaining nitrogen from sources inac¬ 
cessible to the cereals. 
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J. F. Doggak, JCdilor. 

Field experiments, 0. A. Goessmann {Ma smelt nsetts State Sta. Re¬ 
port for 1892, pp. 170-210 ). 

Synopsis ,—Notes on experiments with different uitvogenons fertilizers on soja, twain; 
different pliospkntic fertilizers on serradella; varieties of grasses, forage plants, 
root crops, and vegetables; mixtures of grasses and forage plants, and general 
statements regarding the farm work of the station. 

Nitrogen experiments on soja beans (pp. 170-177).—An experiment on 
11 eighth-acre plats, several of which had received no nitrogenous ferti¬ 
lizers for six years. Eight hundred pounds of barnyard manure with 
32 pounds of potash-magnesia sulphate and 18 pounds of dissolved 
boneblack was used on one plat; on the others 50 pounds of dis¬ 
solved boneblack, 25 pounds of muriate of potash, or 48.5 pounds of 
potash-magnesia sulphate was applied alone and in connection with 
29 pounds of sodium nitrate, 43 pounds of dried blood, or 2.25 pounds 
of ammonium sulphate per plat. Soja bean seed was sown in drills on 
all the plats May 16,1892, at the rate of 7 pounds per plat. The results 
of measurements of the plants showing the rate of growth are tabulated 
for each plat.’ One plat suffered, as in preceding years, from the attack 
of some parasitic enemy, another showed some irregularity from receiv¬ 
ing a different amount of seed from the other plats. The yields for all 
plats are tabulated, ranging from 7.15 to 11.05 tons of green fodder per 
acre. 

In the earlier period of growth the plats on wh ich nitrogen was supplied 
in the form of nitrate of soda showed a deeper green color tha n plats 
where other forms of nitrogen were used. The plants without nitrogen 
maintained a light green color throughout the season. The yield of 
the plats receiving only mineral fertilizers was fully one third less than 
where barnyard manure and nitrate of soda furnished the supply of 
nitrogen. 

When the crop was harvested for silage September 7 and 8 the plants 
showed no signs of seed pods or blossoms, thus differing from the white 
and black soja beans previously raised at the station. The advantage 
of this variety, if any, consists in the large amount of vegetable matter 
it produces as compared with the early maturing varieties* Analyses 
of early and late varieties are given. 

Special phosphoric acid experiments on serradella (pp. 197-201).—'The 
plats which were used in 1891 for an experiment with winter wheat, 
described in the Annual Report of the station for 1891 (E. S. Ik, voL 
xv, p. 27), were sown to serradella May 17,1892. The same fertilizers 
were applied as in the case of thepreeeding wheat crop. These consisted 
of ground pliosphaticslag, Mona guano, ground Eloridaphosphate, South 
Carolina phosphate, and dissolved boneblack, all in combination with 
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nitrate 'of soda and potash-magnesia sulphate. Serradella seed -was 
sown, in drills 2£ feet apart and cut for silage September 9 and. 10 
while perfectly green. The yields varied from 13.60 to 0.5 tons of green 
fodder per acre. The largest yields were with ground phosphatic slag 
and with Mona guano; the smallest with ground phosphate and dis¬ 
solved boneblaek. Analyses of the crop both as to feeding and fertiliz¬ 
ing constituents are given. 

Grass experiments, (pp. 178-181).—Notes are given on the growth at 
the station of Kentucky blue grass, meadow fescue, Herd’s grass 
(timothy), and mixtures of red top with Kentucky 'blue grass, English 
rye grass, Italian rye grass, Herd’s grass, and meadow fescue, also 
mixtures of English rye grass and Italian rye grass, and meadow fescue 
and Herd’s grass. These were grown on plats two fifteenths of an acre 
n area. The heaviest yield (4,575 pounds of hay per acre) was made by 
Herd’s grass sown September, 1889. This was closely followed by 
mixtures of redtop with Herd’s grass and with Italian rye grass. 

Experiments with garden crops (pp . 18,2-189 ).—The yields are given of 
celery, lettuce, spinach, beets, cabbages, tomatoes, and potatoes raised 
on eighth-acre plats, each plat manured with mixtures of 30 pounds 
muriate of potash, 40 pounds dissolved boneblaek, and either 75 pounds 
dried blood, 47 pounds nitrate of soda, or 38 pounds ammonia sulphate; 
also the yields of carrots and Globe mangel-wurzels manured at the 
rate of000 pounds of bone meal and 200 pounds of nitrate of potash per 
acre. The yield of carrots was 20,530 pounds per acre; of mangel- 
wurzels 35,680 pounds per acre. 

Experiments until new forage crops and with field crops (pp. 190-196, 
202,203).—-Notes are given on soja beans, serradella, Bokhara clover 
(Melilotus alba), spring vetch, kidney vetch (Antingilis indn eraria ), sain¬ 
foin, yellow trefoil (Trifolium agrarmm ), yellow lupine (A. intern ), 
white lupine (A. alba), blue lupine (A. cmruleus ), forest pea (Lathyrus 
sylvestris), common buckwheat, Japanese buckwheat, silver-hull 
buckwheat, staehys (Staehys affinis ), prickly comfrey, Jerusalem 
artichoke (IfeUantlms tuberosus ), pyrethrum, winter rape and summer 
rape, English horse bean, eowpea, and Jackson Wonder bean. The 
yield of artichoke tubers was at the rate of 16,400 pounds per acre, 
while staehys tubers attained a diameter of scarcely one eighth of an 
inch. Winter rape and summer rape were much the same in their 
character of growth and in their failure to bloom. The growth of 
winter rape was heavy, reaching a height of 20 inches. Serradella 
was grown at the rate of 12 tons per acre. Blue lupine attained a 
height of 88 inches, white lupine 33 inches, and yellow lupine 24 inches. 
Kidney vetch and yellow trefoil made a very slight growth, and the 
growth of sainfoin was light. The yield of potatoes manured with 
* bone and sulphate of potash is given. Mixtures of vetch and oats and 
of Canada peas and oats were grown. The yields and analyses of the 
crops arc*, given. The yield of a field of potatoes is also given. 
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Experiments with grass land (pp. 202-208). —An account is given ot 
the treatment and yield of a meadow of 10 to 17 acres since 1880. 

Report on general farm work (pp. 209,210).— Brief remarks on the 
current farm work, and a statement of the amounts of hay and other 
feeding stuffs raised during the year. 

Field experiments with corn at Baton Rouge, I). K Bar now 
(Louisiana- Stas. Bui . jV o. 22, 2d ser ., pp. 609-071 ).— Varieties (pp. 089, 
070). —Fifteen varieties were tested. The most productive was Roberts, 
followed by Welborn Conscience. The percentages of shuck, cob, and 
grain are tabulated for each variety. 

Distance experiments (pp. 670,671),—On unfertilized land in rows 4 
feet apart one stalk was left every 18 and 24 inches; two stalks were 
also left at these distances. The whole experiment was repeated on 
rows 5 feet apart. The following table gives the results: 


Yield of corn grown at different diata lives. 


Number of stalks and distance apart in drill. 

Width 
of row. 

Yield 
per acre. 


Feet. 

4 

Bushels. 
42.1 


4 

(>7. :t 

One stalk, 2 feet... 

4 

48. 8 

Two stalks, 2 feet.. 

4 

78. 9 

One stalk, 18 inches. 

5 

47. G 
59. (> 

Two stalks, 18 inches. 


One stalk. 2 feet..j 


40. G 

Two stalks, 2 feet..... 

5 

22.9 



Fractional application of fertilizers (p. 671).—The amounts and kinds 
of fertilizers are not stated. Fertilizers were applied when the corn 
was planted, and the yield was 35 bushels of com per acre. When two 
applications were made, one at time of planting and the other at u off- 
barring,the yield increased to 40.7 bushels. When three applications 
were made, namely, at time of planting^^off-baiTing,” and last culti¬ 
vation, the yield rose to 54.6 bushels per acre. In 1891, a dry season, 
two applications gave the best results. 

Time of harvesting corn, D. A. Kent, G. E. Patrick, E. ISh Eaton, 
and W. H. Heileman (Iowa Sta. Bui . No. 21, pp. 776-787). 

Synopsis .—Four lots of com were cut September 20, September 27, October (», and 
October 12. The greatest weight of ears was from the cutting of October <}; the 
greatest weight of fodder from the cutting of September 27. From the first to 
the third date the dry matter of the kernels materially increased, chi oily at the 
expense of the leaves, and to a less degree at the expense of the husks, cobs, and 
stalks. 

Twelve rows of Learning corn were divided into four plats of equal 
size. In each plat twenty stalks of even size and ripeness were selected 
and labeled for analysis. One plat was cut September 20, when the 
blades and husks were all green; a second plat was cut September 27, 
when half of the leaves were green and half dry; a third plat was cut 
October 6, when the ears were fully ripe, the husk breaking loose from 
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tlie ear, and when the leaves' were about‘one third green; and a fourth 
'was ‘cut October 12, when the leaves were completely dried up, and 
some leaves were lost in cutting*. 

The yields of ears and fodder on the plats cut at different dates 
were as follows: 



Ears. 

Stover. 

First cutting, Sept. 20... 

Pay n da. 
154.01. 

Point da. 
93 

Second cutting, Sept. 27.-.. 

101.45 

98 

Third cutting,”Oct. 6... 

170. 50 

951 

Fourth cutting, Oct; 12........1 

173.25 

74 





These figures indicate a loss by cutting September 20 of 12.7 per cent 
in total weight and a loss by cutting September 27 of 8,5 per cent, as 
compared with the weight of the plat cut October 0. 

* “The field weights show that the stover had made its full develop¬ 
ment September 27, when the green coloration of the blades had half 
disappeared. From that time forward the nutriment in the stover 
began to diminish in quantity. The ears, however, did not reach their 
maximum growth until October 6, or nine days after the stover had 
begun to depreciate in value” 

Analysis showed that the increase in dry matter of the whole plant 
was but slight after the first date of harvesting, and that subsequent 
changes consisted chiefly in the translocation of the several forms of 
matter within the plant. The total weights of dry matter of kernels 
and cobs together from twenty stalks were at the different dates 9.7, 
10.52, 11.54, and 11.4 pounds, respectively. The increase between the 
first and third periods, consisting chiefly of nitrogen-free extract, was 
made entirely by the kernels, the cobs suffering a slight loss. Between 
the first and third dates of cutting the husks suffered a slight loss in 
every constituent of the dry matter; the stripped stalks lost slightly in 
total dry matter, and the decrease in every constituent of the total dry 
matter of the leaves was very large. 

The analyses show that the plant first elaborates material and then uses this ma¬ 
terial largely in forming the ear; and that the full formation, or complete ripeness 
of the ear, results in considerable loss of the nutrient matter in stalk and blade— 
the loss being about 12 per cent on field weight and 17 per cent on dry matter This 
loss would probably vary with the weather. During the time of taking the samples 
herein considered there was no rain from first to last. * * * Our conclusion is 

that the corn we have under consideration should have been put in shock between 
September 27 and October 6. 

The time to commence cutting corn is when the blades and husks have begun to 
dry, and the cutting should be finished when half the blades and husks have dried 
up. This gives about ten days for cutting corn. 

In an appendix analyses of the entire plant, kernels and cobs com¬ 
bined and separate, husks, leaves, and stripped stalks are given. 
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Experiments on cotton, B. L. Bennett and <4. 1>. Irby (Arl-ansax 
Sta. Bui. 2V'o. 23, March, 1893, pp. 87-107). 

Synopsis .—These experiments include the following: (1) Kotation : (2) green manures, 
cotton seed, and manure; (3) commercial fertilizers; (4) upper and lower cotton 
bolls.as sources of seed; (5) gins and ginning; (6) early and late picking. Cot¬ 
ton seed as a fertilizer was effective even in the second year. Flowing under 
pea vines caused a larger yield of cotton than plowing under pea stubble, but it 
was more profitable to use pea vines for hay and return the manure to the cotton 
crop. Cotton-seed meal, kainit, superphosphate, and floats, applied singly in 
1891 slightly increased that season’s yield of cotton, but gave inconclusive results 
in 1892. Seed from bottom bolls germinated better and yielded an earlier and 
larger crop of cotton than seed from top bolls. Slow ginning and early picking 
gave better staples than rapid ginning and late picking. 

Moiation (pp. 87, 88).—-Results are tabulated for the first, second, 
and third years of a rotation experiment with cotton, corn, field peas, 
and barley, in continuation of work reported in Bulletin No. 18 of the 
station (E. S. Ik, vol. in, pp. 762, 763). 

Pea vines vs. barnyard manure as a fertilizer for cotton (pp. 88, 89).— 
Three plats of one acre each were used, and all planted in cotton. Plat 
1 received no fertilizer. Plat 2 received an application of 1,004 pounds 
of cotton seed. A crop of cowpeas had been raised on this plat the 
previous year, the vines of which were plowed under after the peas 
were picked. Plat 3 received the manure from feeding to cattle .1,604 
pounds of cotton seed and the same weight of pea-vino hay. The 
yield of seed cotton on the three plats was as follows: 


Pounds. 

Plat 1. No maim re... 1,008. 0 

Plat 2. Pea vines plowed under and cotton seed.... 1,557, 8 

Plat 3. Manure from feeding pea hay and cotton seed. 1, 45-1. 8 


. “The peas picked from pea. vines turned under on plat 2 paid all the 
cost of their cultivation and left a profit besides. In plat 3 the cost of 
producing the pea hay was exceeded by the gains of the animals that 
consumed the lia.y. The manure of plat 3 caused the cotton to grow 
throughout the season, delaying its maturity and consequently its 
yield.” 

Effect of cottonseed meal, Icainit , superphosphate, and floats on the 
cotton crop of the second year (p. 90).—lu 1891, 500 pounds of each of 
these fertilizing materials was applied on different plats. Cotton was 
grown on these plats that year and the following year. The results as 
to a residuary action of the fertilizers were inconclusive. 

Effect of cotton seed used as a fertilizer on the crop of cotton of the 
second year (p. 90).—In 1891,500 pounds of cotton seed were, applied to 
one plat, while another plat was unfertilized. Cotton was grown on 
both plats for two years. The yield of seed cotton indicated that the 
cotton seed affected the second year’s crop. 

Pea vines and pea stubble as soil renovators (pp. 91, 92).—On two plats 
peas were grown. On one plat the '..peas were picked and the vines 
plowed under as a preparation for next year’s crop of cotton, and on the 
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other plat the vines were cut for hay. Cotton was grown on the plats 
the year following, and also on a third plat, which had not grown a crop 
of peas, as a check. The yields of seed cotton were as follows: Tines 
plowed under, 1,409 pounds of seed cotton 5 pea stubble plowed under, 
1,291 pounds* plat not treated, 1,008 pounds. 

Economy of feeding pea vines instead of plowing them under (pp. 98-90).— 
On two plats of a quarter of an acre each cowpeas were grown in drills. 
On one plat the peas were picked and the vines left on the ground till 
spring, when they were plowed under, together with 426 pounds of cot-’ 
ton seed, which had been heated. On the other plat the vines and 
pods were cut and cured for hay. The hay, together with 426 pounds 
of cotton seed, was fed to a range steer, and the resulting manure applied 
to the plat from which the hay was cut. Cotton was grown on both of 
these plats. An accident prevented a direct comparison of the yields on 
the two plats. The pea-vine hay was not all fed, and complete data 
for the feeding are not given; but the author figures out a large finan¬ 
cial gain in favor of feeding instead of plowing under pea vines and 
cotton seed. 

Productiveness of cotton seed from bottom and top bolls (pp. 96-9S).— 
The cotton crop from seed grown in bottom bolls was larger and nearly 
a month earlier than that from seed grown in top bolls. In Bulletin 
ISTo. 18 of the station (E. S. B., vol. in, p. 763) is recorded the results ot 
a comparison of bolls grown near the bottom of the stalk with those 
grown near the top. Five hundred bottom bolls gave a larger amount 
both of lint cotton and cotton seed than did the same number of bolls 
from near the top. 

Seed from these top and bottom bolls was planted the following 
spring. The seed from bottom bolls germinated well; from the top 
bolls poorly. The dates when the first boll opened were, for the plats 
from the bottom boll seed, September 10; from the top boll seed, Octo¬ 
ber 1. October 1,25 per cent of the crop from bottom boll seed was 
open, but only 3 per cent of the crop of the other plat. The crop from 
seed grown in bottom bolls yielded 1,043 pounds seed cotton per acre; 
from seed grown in top bolls only 760 pounds. 

Experiments in ginning (p. 99).—The'Winship, Smith & Sons huller gin 
and the Eclipse gin were tested and the character of the resulting staple 
determined. 

Slow ginning gave a staple valued at J cent per pound higher than 
that from rapid ginning. 

Effect of early and late picking (p. 99).—The quality and value of lint 
picked in October was compared with that picked in January. The 
earlier picking was valued at 9| cents per pound of lint; the later 
picking at 8£ cents. 

Gharacteristies of varieties (pp. 99-104).—General remarks on the 
principal types of cotton and the culture necessary for each. There 
are illustrations of Weiboru Pefcj Peerless, Mammoth Prolific, and Pe- 
terksn varieties. 
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The author believes that the early varieties are less liable to injiuy 
from the boll worm and cotton caterpillar. 

Field experiments with cotton at Baton Rouge, D. K. Barrow 
(Louisiana Stas. Bui. No. 22, 2d ser AS’do, pp. 661-669, 675-678), 

Synopsis .—Thirty-nine varieties of cotton were tested, tlio most productive being 
Bancroft Herlong. Special nitrogen, phosphoric acid, and potash tests failed to 
give clear indications as to the needs of the cotton crop on the soil of the station. 

Varieties (pp. 664-666, 676-678).—The yields of the 30 varieties tested 
ranged between 1,055 and 393 pounds of lint cotton per acre. The 
tabulated data include yields of all varieties, percentages of lint, and 
percentages of crop picked at different times. The earliest maturing 
varieties, in order of earliness, were Uiimiiciitt, Smith Standard, Boli¬ 
var County, Coltharp Eureka, Roe Early, Cochran Short Limbed 
Prolific, Early Carolina, King Improved, Okra, Matthew Long Staple, 
and Welborn Pet. 

Peterkia Improved gave the highest per cent of lint, 36.1 per cent; 
Allen Silk the lowest, 28.2 per cent. The classification and valuation 
of the staples of all varieties tested are given. 

Fertilizer tests (pp. 667-669).—These included special nitrogen, phos¬ 
phoric acid, and potash experiments in which various forms and 
amounts of nitrogenous, phosphatie, and potash fertilizers were used 
in addition to a basal fertilizer. 

Late planting and imperfect stands influenced the yields. The 
results were not conclusive as to the kind and amount of fertilizers 
required. Generally speaking the fertilizers were profitably used, the 
average of the unfertilized plats in the three, experiments being 1,654 
pounds of seed cotton per acre, while the average of all fertilized plats 
was over 2,000 pounds. 

Forage crops, D. 1ST. Barrow, (Louisiana Stas . BuL No. 22, 2d ser., 
pp. 671-673 ).—Large African millet, pearl millet, yellowmillo maize,wh He 
millo maize, Egyptian wheat, Kaffir corn, Jerusalem corn, Egyptian 
rice corn, and beggar weed (Desmodium molle) were successfully grown. 
Early amber sorghum was also planted, Stock were especially fond of 
Desmodium molle and ate it in preference to all other forage. Giant and 
Russian sunflowers were grown successfully, and the beads of the lat¬ 
ter were especially large. The African ground pea, bearing its pods 
underground, was found inferior both to eliufas and peanuts. Soja 
beans were a failure. The Conch pea gave a larger growth of vines 
than the Whippoorwill, Black-eye, Unknown, and Olay varieties. 

One-fifth acre plats of alfalfa., bur clover, red clover, scarlet clover, 
Kentucky blue grass, rescue grass, tall meadow oat grass, orchard 
grass, Italian rye grass, and English rye grass have been planted. 

Field experiments with grains, W. M. Hays (North Dakota SUl 
B ui.,No. 10, Map, 1893, pp, 3-26, 50-68). 

Synopsis.— The experiments with wheatconsisted of the following: Variety tests; 

' .©Tossing and selecting wheat for seed; thickness of seeding, in which the hmt 
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yield resulted from using 54 pecks of seed per acre; preparation of land; meth¬ 
ods of sowing, in which the press drill gave a larger yield than the hoe drill 
and broadcasting; and rotation experiments. The experiments with oats con¬ 
sisted of a variety test, a test of methods of preparing land, and an experiment 
to determine the proper quantity of seed. Two varieties of barley were compared. 

Variety tests of wheat (pp. 3-16).—One hundred and forty plats 
were used in a test of varieties of spring wheat. Iso better variety 
was found than the generally grown Fife and Blue Stem. These two 
varieties are discussed at length. 

Crossing and selecting wheat for seed (pp. 16-24).—In order to arti¬ 
ficially cross valuable kinds of wheat, several varieties were planted 
with only one plant in a hill. One-half of each kind of wheat was 
planted twelve days later than the other half, so as to supply an abund¬ 
ance of pollen as needed at different dates. This precaution was found 
to be unnecessary, as the spikes of a wheat plant that is given plenty of 
room do not ripen simultaneously, but at intervals. By using as one 
of the parent plants the Haynes Blue Stem variety, possessing a char¬ 
acteristic hairy chaff, the author believed that he was able to deter¬ 
mine whether crosses had been made, or whether self-fertilization had 
occurred. 

From about 2,060 flowers pollenated, 101 grains of wheat were secured 
for further trial. 

Plants grown in 1891 from the seed of 1890, which was the result of 
crosses between the Fife and Haynes Blue Stem, gave the following 
results : In four out of nine cases where Blue Stem was used as the 
male, the resulting cross had the hairy chaff of the male parent. Four 
out of live plants where Fife pollen was used had the smooth chaff of 
the male parent; the fifth showed only a partial hairy covering of the 
chaff. 

Single plants of wheat were grown in hills 12 by 18 inches apart, in 
order to select seed from plants developed under the most favorable 
conditions. The tabulated results show the weight of grain produced 
by the best ten plants of each variety, the number of heads per plant, 
length of heads, height of plants, relative earliness, and liability of 
grain to shatter. 

TMelmess of seeding wheat and oats (pp. 25,26).—With a shoe drill 
spring wheat was sown at the rate of 2, 3, 34, 4, 4J, 5, and 6 pecks 
per acre. The smallest yield resulted from the use of 4 pecks of seed, 
and the largest from 54 pecks. Four pecks per acre were sown in drills 
6 inches apart; on another plat the same quantity was used, sowing 2 
pecks one way and 2 pecks crosswise; on a third plat 4 peeks were 
sown in drills 3 inches apart. The slight difference in the yields was 
in favor of sowing in one direction in drills 6 inches apart. 

Oats were sown at the rate of 4, 5, 6, 7, 8, 9, 10,11, and 12 pecks per 
acre. The variations in the yields were small, all The figures from 6 to 
12 giving somewhat better results tb m either smaller or larger quan¬ 
tities. 
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Varieties of oats and barley (pp. 54, 55).—The yields of 7 varieties of 
oats and of 2 varieties of barley are tabulated. 

Preparation of land for wheat and oats (pp. 55-63).— AtElclridge, North 
Dakota, spring wheat was grown on fall-plowed land; on spring-plowed 
land; on wheat stubble, simply well-worked with a disk harrow before 
sowing; and on unprepared stubble land. Oats were also grown on 
plats prepared as above. With both grains the results were in favor of 
spring plowing. 

A popular discussion of the practice of the best wheat-growers is 
given. 

Potation experiments (pp. 50-54).—Twenty-nine plats, each 1 acre 
in area^ have been, laid off fora test of different rotations. Wheat enters 
into all these rotations; the other crops to be used are corn, timothy, 
field peas, millet, rape, mangel-wurzels 5 clover, barley, rye, potatoes, and 
flax. The yields of many of the plats in 1892 and a schedule of crops to 
be grown on every plat from 1892 to 1900, inclusive, are given. They 
land used for this test is believed to be remarkably uniform. 

Methods of solving iclieat (pp. 03-08).—At Power, North. Dakota, wheat 
was broadcasted at the rate of 5 pecks per acre and sown at the rate 
of 4 pecks per acre with a hoe drill and a press-drill. The yields of 
wheat per acre were as follows: From broadcasting, 8.5 bushels; from 
the hoe drill, 8.0 bushels; and from the press drill, 10.5 bushels. 

Several styles of drills and broadcast seeders are discussed. 

Experiments with varieties of millet, flax, fodder com, and field 
peas, W. M. Hays (North Dakota Sta. Bui . Wo. 10, May, 1893, pp* 
27-44). —Broom-corn millet (Pameum miliaceum) is recommended both 
for hay and for grain. Belgian fiax w r as successfully grown at Fargo and, 
at Power in 1892. The yields and descriptions of 28 varieties of corn and 
of 24 varieties of field peas are tabulated. Experiments with pens 
conducted in Dakota, and previously in Minnesota, led the author to 
believe that a larger yield of peas than Of wheat could be obtained on 
sandy land. The pressing need for a pea harvester which would gather 
the peas without shelling them is mentioned. 

Sowing oats with peas, W. M. Hays (North Dakota 8Ha* JkU. No* 
10 , May, 1893,pp. 44-47). —Oats and peas were sown alone and in mix* 
tures variously proportioned. Oats alone produced the greatest weight 
of grain per acre, peas nearly as much. The mixtures yielded less grain 
than peas and oats separately. When a mixture was used, the best 
proportion was found to be 2 bushels of oats with one-half bushel of 
peas per acre. 

Experiments'with oats, B. J. Redding (Georgia Sta . Bui. No . 21, 
Aug., 1893, pp. 48-50 ).— Fertilizer tests. —Four plats of fall-sown oats 
were unmanured, 4 received 200 pounds of superphosphate, and 200 of 
cotton-seed meal per acre; 4 received 200 pounds of superphosphate 
and, 400 of cotton-seed meal; 4 received a complete fertilizer consisting 
£)f 200 pounds of superphosphate, 50 of muriate of potush, ipid 400 of 
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cotton-seed meal; and 4 received a complete fertilizer consisting of 200 
pounds of superphosphate, 50 of muriate of potash, and 200 of cotton¬ 
seed meal per acre. The unfertilized plats averaged 27.52 bushels of 
oats per acre; the fertilized plats yielded from 36.72 to 39.80 bushels. 
The test was unsatisfactory on account of the irregularity in the stand 
of oats, caused by the frequent hard freezes during the winter of 1892- ? 93. 

To test the relative values of cotton-seed meal and nitrate of soda, 
6 plats were sown with oats November 17,1892. All were manured 
with the same mineral fertilizers, viz, superphosphate at the rate ©f 240 
pounds per acre and muriate of potash at the rate of 140 pounds. On 
3 plats cotton-seed meal was applied at the rate of 920 pounds per 
acre at the time of sowing. 

The other 3 plats received the same amount of nitrogen, half of 
it in the form of 460 pounds of cotton-seed meal applied at the time of 
sowing, and half as nitrate of soda applied as a top dressing March 3. 
The plats fertilized with cotton-seed meal and nitrate of soda averaged 
56.90 bushels of oats per acre, and the other plats 49.52 bushels. 

Variety test —Five varieties of oats were tested, the yields ranging 
from 34.21 bushels to 46.09 bushels per acre. Vitiating conditions ren¬ 
dered the test inconclusive. 

Experiments with Irish potatoes, IT. A. Morgan and E. H, 
Burnette ( Louisiana Stas . But JSFo. 22, 2d ser., yy. 704-708). 

Synopsis .—These experiments embraced an inconclusive test of 60 varieties; a fertil¬ 
izer test on the first and second crops, in which the use of fertilizers was gen¬ 
erally profitable; methods of planting; distance in the drill and number of eyes 
for planting. Planting on a level gave better results than on ridges or in 
trenches. 4 distance of 8 inches in the drill afforded the largest yield. When 
large tubers were planted the erop was greater than when small tubers or cut¬ 
tings were used. 

Varieties (p. 704).—The results gave no conclusive information as to 
the best varieties, and the yields of only 4 of the 60 varieties tested 
are recorded. 1 

Fertilizer tests (pp. 705, 706).—On the first and second crops of pota¬ 
toes 1,000 pounds of cotton-seed meal, 300 pounds of acid phosphate, and 
100 pounds of sulphate of. potash were applied per acre, separately and 
in combination. Except where potash was applied alone the fertilizers 
increased the yields. In both crops cotton-seed meal alone and acid 
phosphate alone gave larger yields than a complete fertilizer. The 
unfertilized plat of the first crop yielded 228.99 bushels per acre. The 
yield with fertilizers varied between 223.41 and 346.30 bushels per acre. 

The fall crop on the unfertilized plat yielded 81.07 bushels per acre. 
The fertilized plats gave from 77.44 to 118.63 bushels per acre. Four¬ 
teen hundred pounds of a “complete, fertilizer” per acre gave slightly 
better results when applied at three different times than when applied 
all at once, the yields being, respectively, 285.07 and 259,44. bushels. The 
same fertilizer was applied to potatoes grown by the Rural method, and 
9053—No. 2—4 
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the yield was 509.92 bushels per acre. Of this large yield, only 3.4-7 
bushels were small potatoes. 

Methods of planting potatoes (pp. 705-700).— The following' table gives 
the yields from planting potatoes on a level, on ridges, and bytheltural 
method: 


Yields per acre from planting potatoes bp different methods. 


Method of planting. 

Yield of 
market¬ 
able 

potatoes. 

Yield of 
small 
.potatoes. 

Total 

yield. 

On the level ... ..... 

Bushels. 
381.00 

Bushels. 
27.02 

Bushels. 
408. 00 

Usual ridge system.-.' 

Usual ridge system (hilled)... 

201.27 

212.00 

27 73 
23.20 

228. 00 
205. 20 

Rural system, with pine straw ... 

T? 11 w.i 1 sil’vifnnii Trith Inn <r lie \r 

821.11 
380.73 

13. 07 
0. 30 

835. 08 
3-10.08 



The “ Rural system” consists in cleaning out a furrow after the land is prepared 
with a plow to the depth of 6 inches. These furrows are made. 8 feet apart. Plant 
the potatoes in bottom of furrow, and over these place about 2 inches of line soil, 
upon which may be scattered the fertilizers, then lay in the furrow straw or hay 
about 2 inches deep (usually cut into pieces 2-4 inches long), then the furrow is 
completely filled in and rounded up. 

Distance experiments (p. TOG).—Potatoes were planted 4, 8,12, .10, and 
20 inches apart in the drill. The distance between rows is not stated. 
The largest yield, 412.06 bushels, was afforded by a distance of 8 inches 
in the drill. The authors recommend planting 12 inches in the drill. 

Size of seed (p. 707).—The following table gives the yields secured 
when large and small potatoes and cuttings of one, two, three, and 
four eyes were planted: 

Yields j>er awe from whole potatoes and cuttings. 


Number of eyes to plant. 

Yield of 
market¬ 
able 

potatoes. 

Yield of 
Hina 11 
pol aloes. 

One eve.............. 

Bushels, 
272. 25 
293. 1.0 
248, 08 
205. 08 
280, 70 
337. 40 

Bush els. 
24, 48 

88.40 
41. 48 

81.41 
41.80 
70. 07 

Two eyes.......... 

Three eves_...._ : ..... 

Lour eves..,....... 

Whole tubers, small size......... 

Whole tubers, large size....... 



Total 

.yield. 


Bushels. 
200. OH 

881. oo 
200. ho 
1107.04 
001,50 
408. 07 


Compilations of experiments made at thirteen stations to 
determine the proper amounts of seed potatoes, P.M. H arwood 
and P. G. Holden (Michigan Sta. Bui Jo. 93,pp. /^.—Tabulated data 
and notes on experiments made at thirteen stations. 

The general conclusion from this bulletin is that the potato-growers of Michigan 
do not plant enough seed. Experiments go to show that for ordinary distances the 
half potato gives better results than any smaller amount. For weak growing varie¬ 
ties, or varieties having small tubers, even a larger amount of seed will be found 
more profitable. 
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A careful investigation shows clearly that— 

(1) An increase in seed within ordinary limits produces a marked increase both in 
total yield and marketable yield. 

(2) An increase in seed from one eye up to the half potato produces an increase 
in the net value of the crop. But the increased yield from the whole potato over the 
half potato is not sufficient to cover the cost of the greater amount of seed. 

A comparison of the half potato with the two eyes shows that— 

(1) For total yield (large and small) of 95 experiments 76 are in favor of the half 
potato and 19 in favor of the two eyes. 

(2) For marketable yield (total less small) of 73 experiments 58 are in favor of the 
half potato and 15 in favor of the two eyes. 

(?>) For net marketable yield (marketable less amount of seed) of 30 experiments 
23 are in favor of the half potato and 7 are in favor of the two eyes. 

(4) For net value of crop (value of crop less value of seed) of 30 experiments 22 
are in favor of the half potato and 8 in favor of two eyes. 

A comparison of the whole potato with the half potato shows that— 

(1) For the total yield (large and small) of 54 experiments 46 were in favor ofthe 
whole potato and 8 in favor of the half potato. 

(2) For the marketable potato of 42 experiments 36 were in favor of the whole 
potato and 6 in favor of the half potato. 

(3) For the net marketable above seed of 13 experiments 7 are in favor of the 
whole potato and 6 in favor of the half potato. 

(4) For the net value of crop (value of marketable less value of seed planted) of 
12 experiments 7 are in favor of the whole potato and 5 in favor of the half potato. 

The conclusions given above are based on the hitherto unpublished 
results of experiments at the Michigan Station and on published results 
ofthe following stations: Georgia, Bui. No. 17 (E. S. B., vol. III, p. 093) ; 
Indiana, Bui. No. 42 (E. S. B., vol. iv, p. 460); Kentucky, Bui. No. 
10 (O. E. S. Bui. No. 2, part n, p. 41), Bui. No. 22 (E. S. B., vol. i, p. 
219); Louisiana, Bui. No. 4, 2d ser. (E. S. B., vol. n, p. 586); Maryland, 
Buh No. 2 (O. E. S. Bui. No. 2, part ii, p. 71), Eeport for 1890 (E. S. K., 
vol ii, p. 348); Massachusetts State, Eeport for 1884, Eeport for 1885; 
Michigan, Buh No. 46 (E. S. B., vol. i, p. 86), Buh No. 85 (E. 8. B, vol. 
in, p. 872); Nevada, Buh No. 14 (E. S. B., vol. hi, p. 802); New York 
State, Eeport for 1882, Eeport for 1883, Eeport for 1889 (E. S. B., vol. 
ii, p. 595), Eeport for 1890 (E. S. B., vol. in, p. 404); Ohio, Eeport 
for 1887; Tennessee, Buh, vol. in, No. 1 (E. S. B., voh ii, p. 71); Utah, 
Buh No. 5 (E. S. B., vol. n, p. 664); Wisconsin, Buh No. 22 (E. S. B. ? 
voh ir, p. 30). 

The results of experiments by E. S. Carman, published in New 
Potato Culture, are also used. Mr. Carman, by planting a whole potato, 
with all eyes but one peeled off, every foot in trenches 3 feet apart, 
fertilizing liberally and cultivating flat, secured a yield at the rate of 
806.00 bushels per acre. 

Experiments at the Michigan Station to determine the proper 
amounts of seed potatoes, P. M. Harwood and P. G. Holden 
(.Michigan Sta. Bid. AY. 93, Apr., 1893, pp. 7-15). 

Synopsis.— In experiments in 1891 with Burbank and Pearl of Savoy .varieties the 
total and marketable yields increased with the size of the piece planted, from 



182 


EXPERIMENT STATION RECORD. 


one eye to the whole potato. The largest net value (value of marketable pota¬ 
toes less value of seed) with the Burbank was from using half potatoes; with 
Pearl of Savoy, from using whole potatoes. 

With Rural New Yorker No. 2 the largest total yield, marketable yield, and 
net value of crop resulted in 1891 from using two eyes for seed; in 1892 from 
using whole potatoes. 

In 1892, with Early Ohio and Rural New Yorker No. 2, the total yield increased 
with the size of the piece planted. Generally the yield of small potatoes 
increased with the size of the piece planted. Cuttings from large potatoes 
gave better results than cuttings from small potatoes. 

Iii computing the net value of the crop 50 cents per bushel was used 
as the price of seed and 44 cents as the .price of the large potatoes of 
the crop. The small potatoes were not valued. 

In 1891 the Burbank was planted in hills 33 inches apart each. way. 
One plat was mulched, another was cultivated in the usual way, and a 
third had mulch applied in the hill. The following table gives the 
average results: 


Yields per acre from planting single eyes, quarters, halves, and whole potatoes. 


Seed. 

Total 

yield. 

Yield of 
small 
potatoes. 

Yield of 
large 
potatoes. 

Amount 
of seed 
planted. 

Yet yield, 
large 
potatoes 
less seed. 

Value of 
large 
potatoes. 

Cost of 
seed. 

Not, 

value of 
large 
potatoes, 

Burbank. 

One eye..... 

Bushels : 

i 88 : 

Bushels. I 
10 i 

Bushels. | 
78 j 

Bushels. 

2.7 

Bushels. 

Km 

$34.32 

$1.35 

$32. 07 

Quarter potato..... 

[ . 181 i 

21 ! 

1 1(50 | 

6. 0 

154 

70.40 

3. (10 

07. 40 

Half potato.... 

203 ' 

30 ! 

370 ! 

12.0 

101 

70.12 

0. 0(1 

70. 12 

Whole potato. 

! . 2.12 ! 
i. 

20 | 

! : 

280 : 

24. 0 

150 

80. 52 

12. 00 

08. 52 


Pearl of Savoy and Rural New Yorker No. 2 were planted in, hills 
and drills 33 inches apart. In the hills two pieces were placed ; in the. 
drills one piece every 101 inches. The following table gives the aver¬ 
age results: 

Yields from planting single ages, two eyes , halves, and whole potatoes. 


Seed. 

Total 

yield. 

Yield of 
small 
potatoes. 

Yield of 
large 
potatoes. 

Amount 
of seed 
X>laute<], 

Net yield, 
large 
potatoes, 
less seed. 

Value of 
largo 
potatoes. 

Cost of 
seed. 

Net 

value 

large. 

potato* 

Pearl of Sumy. 

One eve. 

Bushels. 

72 

Bushels. 

11 

Bushels. 

(51 

Bushels. 

5.4 

Bushels. 
55. C 

$25,84 
3(5.08 

$2.70 

$24 

Two eyes.. 

85 

3 

82 

30.8 

71.2 

5. 40 

30. 

Half potato........ 

307 

39 

88 

24.0 

(51. 0 

38.72 

32. 00 

2(5. 

Whole potato. 

173 

35 

- 138 

48.0 

90. 0 

00.72 

24. (10 

3(5, 

Mural Xew Yorker 
Xo. 2. 

One eye....j 

■ 229 

8 

221 

5.4 

j 

215, (5 

97.24 

2.70 

94, 

Two eves..1 

2 70 

S 

284 

10.8 

253. 2 

31(5.3(1 

5.40 

110 , 

Half potato. .1 

259 

11 

248 

24.0 

224.0 

109.32 

32.00 

97. 

Whole potato......* 

2(54 

1 

24. 

240 

48.0 

102 . 0 

105.60 

21 . 00 

j 

81, 

i... 


In 1S93 Early Ohio and Rural New Yorker No, 2 were planted in 
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Mils and drills, as in 1801. The following table gives the average 
results: 


Yield of single eyes, two eyes, halves, and whole potatoes. 


Seed. 

Total 

yield. 

Yield of 
small 
potatoes. 

Yield of 
large 
potatoes. 

Amount 
of seed 
planted. 

Yet yield, 
large 
potatoes 
less seed. 

1 

Value of 
large 
potatoes. 

Cost of 
seed. 

Net 

value of 
large 
potatoes. 

Early Ohio. 

One eye.... 

Bushels. 

130 

Bushels. 
41 

Bushels. 

89 

, 

Bushels, j 
5.4 

Bushels. 

S4 

$39.16 

$2.70 

$36.46 

Two eves. 

173 

44 

129 

! 10.8 

118 

50. 70 

5.40 

51.36 

Half potato. 1 

227 

08 

159 

i 24.0 

135 

69. 96 

12. 00 

57.96 

Whole potato. 

273 

! 

91 

.182 

48.0 

134 

80. (18 

24. 00 

50.08 

Rural Vw Yorker 
Xo.B 









Oil e eye. 

239 

51 

.188 

5.4 

1S3 

82. 72 

2. 70 

80.02 

Two eves. 

Half potato. 

242 

84 

158 

10.8 | 

147 

09. 52 

5.40 

64.12 

325 

100 

219 

24.0 | 

195 

90. 30 

12.00 

84.30 

Whole potato. 

375 

112 

1 

203 

48.0 \ 

215 

1 

115. 72 

24.00 

91.72 


In these experiments the plats planted with smaller amounts of seed 
showed many vacant hills in a dry season. The larger amounts of seed 
gave a more vigorous growth of vines and an earlier crop. The crop 
from whole potatoes ripened from five to ten days earlier than the crop 
on the plats planted with single eyes. 

With the varieties Empire State, Early Mayflower, and Kural Hew 
Yorker Ho. 2 the value for seed of cuttings from large and from small 
potatoes was investigated. In every instance the total yield, yield of 
large potatoes, and net value of crop was greater when the cuttings 
were from large tubers. 

Experiments with potatoes, P. M. Harwood {Michigan Ski. Bui. 
No. ,95, Apr., 1893) pp. 20). 

Synopsis, —This bulletin contains accounts of experiments on (1) hills vs. drills, result¬ 
ing in favor of drills; (2) shallow vs. deep culture, resulting in favor of the latter; 
(lit) depth of planting; (4) mulching vs. cultivation, in which the yield was 
slightly in favor ol‘ cultivation; and (5) 45 varieties of potatoes grown in 1891 
and 49 in 1892. 

Mils vs. drills (pp. 5, 0).—In 1802,24 experiments were made on this 
subject and 2 varieties were used. Equal amounts of seed were used 
for equal areas, and each potato was cut into four pieces. The Early 
Ohio gave an average of 207 bushels per acre in drills and 195 in 
hills; the Rural Hew Yorker Hoi2' yielded 310 bushels in drills and 
281 bushels in hills. In a similar experiment in 1891 the results were 
also in favor of dr01s. 

Bhalloto vs. deep culture , and depth of planting (pp. 7-12).—On these 
questions 45 experiments were conducted. The ground was a sandy > 
loam. The potatoes were planted at depths of 2, 3, 4, 5, and 6 inches. 
The cultivator when intended for shallow culture was set at a depth of 
14 inches and for deep culture at 5 inches. In ripening, the plats 
planted 2 and 3 inches deep were slightly in advance of the others. 
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The average total yield for shallow culture was 203 bushels per acre 
and for deep culture 290 bushels. Deep culture also gave the largest 
yield of marketable potatoes and the smallest yield of sunburned and 
small potatoes. 

For planting potatoes 3 inches proved the best depth as far as total 
yield was concerned. The yield of those planted 2 inches deep was 275 
bushels per acre 5 3 inches deep, 298 bushels; 4 inches deep, 279 bushels; 
5 inches deep, 273 bushels, and 6 inches deep, 238 bushels. The mar¬ 
ketable yield was practically the same for those planted 4, 5, and 6 
inches deep; slightly less for those 3 inches deep, and still less for 
those at a depth of 2 inches. 

Mulching vs. cultivation (pp. 13-16).—In an experiment in 1891 the 
yield of potatoes grown under a mulch of straw was 112.9 bushels per 
acre ; when the mulch was applied in the hill the yield was 155.2 bush¬ 
els. The yield from cultivation without mulch was 108.3 bushels. 

In an experiment in 1892, 2 varieties were used to compare mulching 
with cultivation. Early Ohio mulched yielded 167 bushels per acre; 
cultivated, 199 bushels. The Rural New Yorker No. 2 when mulched 
yielded 252 bushels; when cultivated, 385 bushels. The cost of culti¬ 
vation was less than the cost of mulching, and the profit with both 
varieties was in favor of cultivation. In the summer of 1892, however, 
there was a large amount of rain and the straw used as a mulch was not 
free from grain, so that oats came up on most of the plats. Both of 
these conditions were, of course, against the mulched plats. 

Varieties (pp. 17-20).—In 1891, 45 varieties were tested, and in 1892 
49 varieties. In both years the yields of different varieties varied 
widely, the extremes in 1892 being 304 bushels j>er acre for the Summit 
and 81 bushels for the Rochester Favorite. 

The sugar beet, J. H. Shepard( Sou th Dakota Sta . Bid. Mo. 34 , Apr., 
1893,pp . 47-76'). 

Synopsis. —Home-grown beet seed produced beets of a high quality. Trials made by 
farmers in many parts of South Dakota indicate that nearly every part of the 
State is capable of raising beets well adapted to sugar manufacture. Analyses 
of 158'samples of beets are given. * * * 

Tliis is a continuation of work reported in Bulletin No. 27 of the 
station (E. S. B., vol. in, p. 889). From selected mother beets 
which seeded in 1891 seeds were saved and planted in 1892. The 
analyses of mother beets were made after storing in the barn cellar 
till May, 1891. Three beets of the Klein Wanzleben variety then 
showed, respectively, 15.7, 17.4, and 15.6 per cent of sugar. Beets 
from this seed analyzed in August, 1892, gave 18.7 per cent of sugar. 
Two mother beets of Pajaro Valley variety gave 15.31 and 15.51 
per cent of sugar 5 the progeny of the same showed 15.5 per cent of 
sugar. Two Simon Legrand mother beets gave 15.11 and 15.61 per* 
cent sugar; their progeny gave 18.2 and 18.1 per cent. 

Imported seed was distributed to farmers throughout the State, 
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Notes and tabulated data on culture and the results of analyses are 
reported for 158 samples of beets grown in different parts of the State, 
Analysis gave the following results: 


Per cent of sugar in the beet: 

Under 12.... 

Between 12 and IS.. 

Between 13 and 14.. 

Between 14 and 15.. 

Between 15 and 16. 

Between 16 and 17. 

Between 17 and 18.. 

Between 18 and 19. 

Over 20.. 


Samples. 


13 

26 

34 

28 

13 

10 

6 

1 


The work with sugar beets, which has extended over tour years, will 
be discontinued. 

Field experiments with wheat, W. 0. Latta (Indiana Sta. Bui . 
No. 45 , Aug., 1893 , pp. 49-62). 

Synopsis .—A continuation of the work recorded in Bulletin No. 41 of the station (E. 
S.R., vol. iv, p. 340). The experiments are classed under the following beads: 
(1) Test of varieties; (2) quantity of seed per acre; (3) early and late sowing; 
(4) rotation vs. continuous grain cropping; (5) commercial fertilizers and 
horse manure; (6) mowing wheat in spring, and (7) early vs. late harvesting. 
The average results in these lines favor Velvet Chaff (brown bearded), Michigan 
Amber, Jones Winter Fife, and Early Red Clawson varieties; 6 to 8 pecks of 
seed per acre; sowing about September 20 rather than later, and rotation of 
grain and grass. In 1893 commercial fertilizers were unprofitable, while 
stable manure yielded a slight profit. Mowing wheat in the spring materially 
reduced the yield of grain and straw. The yield of wheat was not appreciably 
affected by the stage in which it was harvested. 

Test of varieties (pp. 49-54).—Tabulated data are given for 35 varie¬ 
ties of wheat tested in 1893, with the average yields of 6 varieties 
during from one to ten years. The varieties recommended by the 
author are Velvet Chaff (brown bearded), Michigan Amber, Jones 
Winter Fife, and Early lied Clawson. All were seriously injured 
by rust. 

Quantity of seed per (p. 55).—Tabulated data are given for the 

yields of wheat seeded at rates varying from 2 to 8 pecks per acre 
during nine years (18S5- 7 93); The average yields for the nine years 
were from 22.07 to 30.35 bushels per acre, increasing with the increased 
thickness of seed. The increase .from’ sowing more than 6 peeks was 
relatively small. 

Early and late sowing (p. 55).—Tabulated data are given for the 
yield of wheat sown in five years (1889- 7 93) at different dates from 
September 18 to October 18. The average results strongly favor the 
September sowings. The falling, off in yield increased in a marked 
degree to - ward the close of the season. 

'Rotation vs. continuous grain cropping (p. 56).—The average yields in 
bushels per acre of all the wheat plats of each series for seven years 
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(lS87-’93) were as follows: Grass and grain 21.61, grain alone In.89, or 
a gain from rotation of 5.72 bushels per acre. 

Commercial fertilizers and horse manure (pp. 57-59).—Notes and 
tabulated data are given for an experiment made during four years. The 
financial results in 1893 were in favor of horse manure, while the commer¬ 
cial fertilizers resulted in loss. The average results of the four years’ 
exxieriment are given in the following table: ■ 


Average yield of wheat par acre during four years and financial results . 


Fertilizers. 

Amount. 

Average yield. 

Increased yield. 

Net 
profit, 
or loss. 

Grain, 

Straw. 

Grain. 

Straw. 

None .... 

Lbs. 

Bush. 
20.89 

Lbs. 

1,971 

! Bush. 

Lbs. 


Dissolved bone black... 

138 





196 

£ 25.26 

2,671 

5.17 

803 


Muriate of potash.. _ 

rj‘.» 



Dissolved bone black.. 

104 




| 


Sulphate of ammonia. 

Muriate of potash. 

112 

40 

> 24.49 

2,659 

4.40 

791 

—2.71 

X one. . 

19.29 

1,765 




Horse manure.... . 

8,875 
■ 6,975 

24.75 
24.51 | 
20.26 


4.98 
4.74 

785 

—142 


Horse manure ... 

1,’ 826 
2,172 

U« 

_n 

None. ... . 

-™U- uu 


. 






* The minus sign {—) indicates a loss. 


Moicing wheat in the spring (p. 59).—Notes and tabulated data on an 
experiment in which wheat on 2 plats was mown April 28 when the 
wheat was about 0 inches high. The growth of wheat in this year, as 
in the preceding year, was retarded and the yields of grain and straw 
were considerably reduced. 

Early vs. late harvesting (pp. 60, 61).—The first cutting in 1893 was 
made June 27, when the hulk of the crop had passed into the dough state. 
Four other cuttings were made at intervals of two days. The yield of 
wheat varied but slightly between the very early cutting and tile very 
late cutting. Analyses were made to determine the albuminoid and 
amide nitrogen in wheat cut at different dates. The results showed very 
slight changes in the form or per cent of nitrogen present. The preva¬ 
lence of rust rendered this experiment inconclusive. 

Smut (pp. Cl, 62).—Brief notes are given as to the means of decreasing 
the amount of loose smut and preventing the appearance of stinking 
smut. 


Forms of nitrogen for wheat, H. A. Huston {Indiana, Sta. Bui. 
Ao. 45, A ug., 1893, pp. 63-65 ).—Notes and tabulated data for an experi¬ 
ment on hundredth-acre plats in continuation of one reported in Bulle¬ 
tin No. 41 of the station (E. 8. It., vol . rv, p. 342). Nitrate of soda, 
dried blood, sulphate of ammonia, rotted stable manure, and muck were 
applied in the fall or spring, or in both seasons. As in 1892, sulphate 
ot ammonia gave the largest increase. The second largest increase was 
iiom nitrate of soda, and the third from dried blood, while manure and 
muck gave yields less tin*» * >o adjoining unfertilized plats. Analyses 
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of grain from each plat show that the amount of nitrogen varied 
very little. The results of this year are considered -as abnormal and 
due to injury from rust, which interfered with the normal ripening* of 
the grain. 


HORTICULTURE. 

Experiments with sweet potatoes, H. A, Morgan and P. H. 
Burnette (Louisiana Stas. Bui . No. 22, 2d ser., pp. 709-718 ). 

Synopsis .—These embrace tests of 23 varieties; an inconclusive fertilizer test; plant¬ 
ing in trenches, on a level, and on ridges; distance of planting; planting slips 
of different length; planting slips taken from different portions of the vine; and 
pinching, cutting, and moving the vines. The yield increased with the height 
of the ridges. In the distance experiments the largest yield was secured by plant¬ 
ing the slips every 12 inches in the drill. Slips from the terminal end of the vine 
and 16 to 22 inches long were most productive. Both cutting and moving the 
vines reduced the crop. 

Varieties (pp. 709, 710).—Of the 23 varieties tested Hay man was most 
productive, yielding 635 bushels per acre, 60 pounds being allowed to 
the bushel. It was followed by Horton, Southern Queen, and Barbado 
in the order named. Of these Barbado is the only one classified with 
the cut-leaf or table varieties. 

Fertilizer experiments (p. 710).—A fertilizer test occupied 13 plats, of 
which 2 plats were unfertilized. Nitrate of soda at the rate of 460| 
pounds per acre, sulphate of potash at the rate of 100 pounds, acid 
phosphate at the rate of 300 pounds, and cotton-seed meal at the rate 
of 1,000 pounds per acre were applied separately and in combination. 
The season was wet and favorable for the production of vines. The 
fertilizers did not greatly increase the yield. 

Methods of planting (p. 711).—The following table gives the yields In 
bushels per acre of potatoes grown on ridges of different heights, on a 
level, and in trenches: 


Yield of sweet potatoes from ridges of different heights. 


1 

Method of planting. 

Yield of 
market¬ 
able 

potatoes. 

' Yield of 
| small 
potatoes. 

Total 

yield. 

In trench with pine straw, buried...... 

Bushels. 
160. 54 

Bushels. 

8.72 

Bushels. 
160. 26 

On the level.. ________ 

153.56 

17. 45 

371, 01 

On ridge 4 inches high...-. 

On ridge S inches high .................... 

143,09 
171.01 

13. 96 
13. 96 

157. 05 
184.97 

On rid 0- e 12 in dies high .......... 

*312. 89 

12, 21 

225.10 

< Ui ruffe J 6 Indies high ........ 

219.87 

■■ 15,70 

235.57 

On' ridge 20 indies high............ 

331. 55 

10.47 

' 342.02 



Distance experiments (p. 711).—The following table gives the total 
yield in bushels per acre and yield of marketable and small sweet pota¬ 
toes when the slips were planted at different distances; 
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Yield of sweet potatoes from slips planted at different distances. 


Distance in the row. 

Yield of 
market¬ 
able 

potatoes. 

Yield of 
small 
potatoes. 

Total 

yield. 


Bushels. 
828.06 

Bushels. 
10.47 

Burti els. 
838. 52 

Twelve inches. 1 

Fifteen indues .,.. 

247.79 
279. 20 

10.47 
6.98 

258.20 
280.38 

Eighteen inches...... 

216. 88 

10.47 

220. 85 

Slips in pairs, 8 inches. 

Slips in pairs. 12 inches___ _______....__—- 

321.08 
849. 00 

13. 90 
10.47 

235. 04 
859. 47 


279. 20 

10.47 

289.07 

Slips ir> yi:ni‘< 1ft inellCS __■_......... 

272.22 

10.47 

282. 69 

"Vines fpl nhvn.o* tlie TOW Ops out ev^'V 1 5 innlm-a_......... 

287! 32 

G. 98 

244. 30 






The distance between the rows is not given. In 1891 a distance of 15 
inches in the drill was best, and this is the distance which the authors 
recommend. 

Length of dips (p. 712).—Long slips were best, as shown by the fol¬ 
lowing table, which gives the yields in bushels per acre: 


Yield of sweet potatoes from slips of different lengths. 


Length of slips. 

Yield of 
market¬ 
able 

potatoes. 

Yield of 
small 
potatoes. 

Total 

yield. 


Bushels. 
367. 52 

Bushels. 
15.70 

Bushels. 
183. 22 

Eight inches long.■.. 

153.5G 

i 20.94 

174. 50 

Twelve inches Iong.......„,. 

167. 52 

j 18.90 

181.48 

Sixteen indies hvoh.. _...'._...' 

240. 81 

1 15.70 

256. 51 

Twenty inches long........ 

209.40 

19.10 

228.59 

Twenty-lour inches long.........i 

307.12 

1 30.47 

317.59 

Whole vines laid in the i*o\v, covered every 3 5 inches ... „•! 

381. 48 

37,45 

398.93 

Whole vines laid in the row, ail covered hut leaves...i 

216. 38 

! 13.96 

230.34 



Slips from different portions of the vine (p. 712).—The following table 
indicates that the terminal end of the vine is best for slips: 


Yield of sweet potatoes from slips taken from different portions of the vine. 


Source of slip. 

Yield of 
market¬ 
able 

potatoes. 

Yield of 
.small 
potatoes. 

i 

Total 

yield. 

From the terminal end of vine.... .. 

Bushels. 
307.3 2 

i Bushels. 

\ 38.9(5 

Bushels. 
821.08 
268.78 
198, 98 

i 

From the center of the vine.... 

261. 75 

t»] 98 

From the butt end of the vine..... j 

184. 97 

13.96 

i 


Pruning the vines (p. 713).—The following table indicates that the 
yield of sweet potatoes is reduced by pruning the vines, even in a wet 

season: 


Yield of street potatoes from pruning vines. 


Treatment. 

Yield of 
i market- 
1 able 
potatoes. 

Yield of 
small 
potatoes. 

Total 

yield. 

Vines cut to length of 2 feet Sept. 35..... . 

Vines cut to leu gth of 2 feet Oefc. 15............. ■ . 

Bushels. 
188.46 
195.44 
181.48 
250.34 

: Bushels. 
13.96 
20.94 
10.47 
6.48 

.. 

Bushels. 

- 202.42 
216.38 
i " 191.95 

'JRft.flO 

Vines under ordinary treatment..... 
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Moving the vines (p. 713).—Vines undisturbed and allowed to root at 
will yielded 352.49 busliels of salable and 70.78 bushels of small sweet 
potatoes. Vines not allowed to become attached yielded 220.85 bushels 
of marketable and 20.94 bushels of small potatoes. These results, 
obtained at Baton Rouge in 1891, are quite contrary to results secured 
in 1891 in other parts of the State. 

Experiments with vegetables. H. A. Morgan and Id H. Bur¬ 
nette (Louisiana Stas. Bui . Lfo. 22, 2d ser ., pp. 692-720 ).— Variety 
tests .—The following vegetables were tested: Four varieties of aspar¬ 
agus. 14 of beans, 23 of beets, 2 of kale, 2 of Brussels sprouts, 3 of 
cauliflowers, 37 of cabbages, 10 of carrots, 2 of celery, 11 of cucumbers, 
3 of eggplant, 9 of lettuce, 2 of mustard, 1 of rouquette, 10 of musk- 
melons, 24 of watermelons, 3 of okra, 24 of peas, 11 of pepper, 23 of 
radishes, 5 of ruta-bagas, 15 of squashes, 41 of early tomatoes, 31 of 
fall tomatoes, and 12 of turnips. The varieties of sweet corn planted 
were ruined by the boll worm (Heliothis armigera). 

Fertilizer tests. —Cotton-seed meal, acid phosphate, sulphate of pot¬ 
ash, and nitrate of soda, singly and in combination, were applied to 
Bristol Late Flat Dutch cabbage. The results showed that phosphoric 
acid was needed. Nitrate of soda increased the yield and injured the 
quality of the heads. A single application of a complete fertilizer gave 
heads of a better quality than the same fertilizer in three applications. 

Cotton-seed meal at the rate of 1,000 pounds per acre, acid phos¬ 
phate at the rate of 300 pounds, and sulphate of potash at the rate of 
100 pounds were applied alone and in combination to 0 tomato plants. 
The largest yield was with a complete fertilizer in three applications. 

Transplanting and training tomatoes. —With both spring and fall 
tomatoes the yield of plants transplanted from pots was greater than 
when they were from trenches. Spring tomatoes gave larger yields 
than fall tomatoes. 

Training tomatoes on a single stake hastened ripening. The vines 
allowed to fall upon rests, one on each side of the row, 14 feet high, 
gave larger yields than those trained to a single stake or to wire net¬ 
ting. Hilling the plants increased the yield. 

The vegetable pear (. SeeMum edule ).—This perennial, belonging to the 
family Gureubitacece, is called capote in Panama, ehucu in Brazil, and 
chocho in Jamaica. Its fruit and yam-like tubers are said to be used 
as food for man and beast in tbe West Indies. 

We have used the fruit cooked much like other cucurbits and regard it quite 
palatable and worthy of a more extensive culti vation. The fruits become ready for 
use about the first of November, and may be stored away in barrels in a cool place, 
where they "will keep well all winter. 

The following* is a record of the production of two plants last season : 

Whole crop, 34.7 fruits. Whole weight, 232 pounds. Average weight, 15.02 
ounces. . 

Fruit trees, small fruits, and grapes, H. A. Morgan and F. H. 
Burnette ( Louisiana Stas. Bui. No. 23, 2(1 ser.pi>. 679-692 ).— The fruits 
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now under test comprise 40 varieties of apples, 5 of crab apples, 32 of 
pears, 7 of quinces, 53 of peaches, 6 of almonds, 2 of nectarines, 53 of 
plums, 7 of cherries, 7 of apricots, 3 of medlars, 5 of mulberries, 14 of 
persimmons, 39 of tigs, 3 of oranges, 2 of pomegranates, 5 of pecans, 
and 2 of walnuts. 

Nurserymen and growers are warned as “to the danger of introducing 
a very serious insect enemy, the peach aphis ( Aphis persicce-niger) 
which is now doing so much damage in the States of Maryland, Del¬ 
aware, New Jersey, and Yirginia. Like discretion should be exercised 
in introducing plants from districts infested with yellows.” 

Seventy-nine varieties of strawberries, 8 of raspberries, 6 of black¬ 
berries, 4 of dewberries, 1 of wineberry, 2 of Juneberries, 3 of goose¬ 
berries, and G of currants were grown. 

The vineyard consists of 100 varieties of grapes, which will be 
reported on later. Brief notes are given on the use of two common 
■ fungicides. 

Analyses of fruits, etc. (Massachusetts State Sia . Report for 1892, 
pp. 324-338). —A compilation of analyses of miscellaneous fruits and 
sugar - producin g pi ants. 

General objects and plans of the viticultural work at 
California Station, B. W. Hilgard (California Sta, Report of the 
Viticultural Work during the seasons 1887-289, pp. 13-27).— Under this 
head are discussed the condition of viticultural work in California, 
with special reference to the quantities of grapes used in laboratory ■ 
work; also preservative processes and plans for future work. 

Results of field experiments and laboratory investigations in 
viticulture, L. Papareixi.( CnUfor'ma Sta. Report of the Viticultural 
Work during the seasons 1887—89, pp. 31-274). —Field results obtained 
in different portions of the State and notes on the character of wine pro¬ 
duced by a number of varieties of grapes are given. Of the varieties 
investigated, 12 were of the Bordeaux or Claret type, 0 of the Burgundy 
type, 7 of the Italian type, 12 of the Southern French type, 5 of the 
^ Austrian and Hungarian type, and G of the Port type. 

The Italian type is especially recommended. 

■ The peculiarities that make these grapes very valuable for culture in California, 
whose climate is so similar to that oi Italy, is thoir remarkably high acidity con¬ 
jointly with a good proportion of sugar; they are likely also to reach an unusually 
high percentage of sugar while still maintaining a good proportion of acidity. 
Besides, they are quite astringent, and yield wines of deep color. In general they 
produce wines which are in large demand, both in Italian and foreign markets, on 
account of their remarkably good, keeping qualities, their deep color, very pro¬ 
nounced vlnosity, and agreeable acidity; by aging, their astringeney is reduced, .and 
then they are. very delicate, and can he considered as first-class dry wines of as 
good quality as those of the Bordeaux: type. . Some of them are also well adapted fot 
the making of white wine, sweet or fortified, and for sparkling wines. The results' 
obtained in Italy with these grapes have been in every respect very satisfactory. 
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Our experiments in the culture and the vinification of these grapes have confirmed 
the opinion that among them we have a group which may he relied upon for the 
making of good dry wines of excellent keeping qualities, under climatic conditions 
in which those of more northerly origin lose character and fail as dry-wine grapes. 


SEEDS. 

Walter H. Evans, Editor. 

The impurities of clover seed; E. 0. Stewart (Iowa Shi, Bui 
No. 21, W- 805-814, figs. 55). 

Synopsis. —In sixty-three samples of clover seed grown in Iowa and in other States, 
impurities averaged 5.74 per cent by weight. Brief notes are given on 35 weeds, 
the seeds of which were found in clover seed. 

Eighty-four samples of clover seed were examined. Of these 57 were 
grown in Iowa, the others in Ohio, New York, Illinois, Michigan, Min¬ 
nesota, Missouri, Nebraska, Wisconsin, New Jersey, and Indiana. 
The percentage of impurities in each sample is tabulated. In one 
sample the impurities constituted 67 per cent, or about 40 pounds in a 
bushel. In three samples the impurities fell below 0.3 per cent; the 
average content; of impurities was 5.74 per cent. 

The weed seed occurring most frequently was Bet aria viridis , which 
was found in 50 samples. Next in frequency of occurrence were 
Plantago rugelii , Polygonum persiearia, and Setaria glaum , in the order 
named. * 

The other weed seeds found in clover seed were as follows, named in 
order of frequency of occurrence : Pant cum glabrum, (Jhenopodinm 
album , Panic-urn ermgalU , P. capillars, Ambrosia artemisuv/olia , Amaran- 
tus albus , Burner crispus, B. altissmus, Panicnm proliferum , Rumex 
aeetosella , Polygonum acre , Prunella ; vulgaris, Polygonum convolvulus , 
Amarantus blitoides, Plantago lanceolata , Amarantus retrofit,earns, 1 r erbma 
braeteosa , CEnothera biennis , Panicnm sangidnale, Ambrosia psUostacJiya , 
Polygonum penns ylvanicmn, Verbena strieta , Amthemis cotula , Paspalum 
lame, Plantago mayor, Polygonum hydro-piper, 'Chrysanthemum lexicon- 
tlmmmn , Lychnis githago , Polygonum aviaulare , Verbena urticccJ'oUa , and 
Plantago p at ago nica aristata. 

Brief notes are given on 35 weeds and the seeds of 22 species are 
figured. 

DISEASES GE PLANTS, 

Walter H. Evans, Editor , 

Report of the department of vegetable physiology, J. E. Hum¬ 
phrey (Massachusetts State St a. Report for 1892, pp. 211-247,plates 5). 

Synopsis .—The subjects treated are: (lj Cucumber diseases; (2) a violet, disease; 
(3) the black knot of plum and cherry; (4) grain rusts; (5) powderyunildw 
'of strawberry; (6) powdery mildew of gooseberry; (7) cluster cup of goose¬ 
berry; (8) a hazel fungus, and (9) treatment for powdery mildew. 
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Under diseases of the cucumber the following are described: A 
selerotinm disease, powdery mildew, downy mildew, damping off, leaf 
blight, and leaf glaze, with brief notes on other diseases. 

The selerotinm disease (Sclerotinia Hbertiana), popularly called “tim¬ 
ber rot,” is so far confined to winter-grown cucumbers. It makes its 
appearance in the spring, when the plants are bearing, and is a cause 
of much loss. It attacks chiefly the stem of the host, sometimes the 
fruit. The earliest external sign of its presence is the appearance at 
or near the nodes of dense white mats of mycelium. As the disease 
progresses, the plant begins to sliriuk and turn yellow, finally drying 
up, leaving a withered stem, consisting of the epidermis and vascular 
bundles only. The interior of the stem is permeated by the mycelium, 
which produces hard, slender, black bodies, often of considerable size. 
Sometimes these bodies are developed from the mats of mycelium on 
the exterior of the stem, but not often. When the young fruits are 
attacked they become soft and watery, and their surfaces are covered 
with the white mycelium. The selerotia are freely developed on the 
rotten fruits, often seen adhering to their shrunken remains. 

The fungus was isolated and studied for some time by cultures, and 
many facts of its life history ascertained. The “summer spore” stage 
was carefully studied, aud the author thinks the presumption very 
strong that it possesses a eonidial stage of the Botrytis type. The 
specific determination is not made with certainty, but it greatly resem¬ 
bles the form Botrytis vulgaris , causing the lettuce rot. 

The remedy suggested is the destruction of all infected vines, pre¬ 
venting the formation of selerotia, by which the fungus is carried from 
crop to crop. If this is done, no spraying will be found necessary. 

The powdery mildew (Erysiphe cichoracearum) is described by a reca¬ 
pitulation from the Annual Eeport of the station for 1891 (E. S. B., 
vol. iv, p. 48). 

The downy mildew {Plasmopara cubensis), which was reported in the 
Annual Eeport of the station for 1890 (E. S. E., vol. in, p. 160), 
is again reported from greenhouses, where judicious spraying would 
probably keep it in check. 

The damping off fungus ( Pythium debarymim ) is reported as partic¬ 
ularly troublesome. Experiments show that the fungus may remain a 
long time iu the soil. A previous report on this disease is given in the 
Annual Eeport of the station for 1890 (E. S. B., vol III, p. 160). 

Leaf blight ( Gladosporium cmumerinum ) is reported on. Plants were 
observed with roots aud stems sound but leaves wilted and watery. 
The disease spreads rapidly through the greenhouse, destroying the 
whole plant in two or three days. It is rather erratic in its spread, at¬ 
tacking a plant here and there. Prompt spraying when first noticed 
will prevent its spread to other plants. 

The leaf glaze (Aeremoniurn sp.), a bacterial disease, and an anthrae- 
uose, due to Glmsporium sp., are mentioned and brief notes on them 
are given. 
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A violet, disease (Phyllostieta viola) lias been especially troublesome 
in some localities. The leaves, when attacked, show numerous circular 
spots about an eighth of an inch in diameter. As the disease pro¬ 
gresses the spots run together, often involving the whole leaf. From 
parts of the fields where the trouble was most serious a peculiar sick¬ 
ening odor was noted as accompanying it. Some varieties seem more 
resistant than others, and well-shaded plants suffer least of all. Water¬ 
ing plants with a solution of permanganate of potash, one part in 
two ..thousand, or spraying with the more common copper compounds, 
are advised as best methods of treatment. Plants that have been 
forced for winter and spring blooming are most susceptible to attack. 

The black knot of plum (Ploivrightia morbosa) is reported upon. The 
results given in the Annual Report of the station for 1800 (B. S. lb, 
vob in, ]>. 100) were confirmed in every particular. Pruning and spray¬ 
ing are advised as preventive remedies, and their use is strongly 
urged. 

Circulars were sent to farmers throughout the State asking for infor¬ 
mation regarding diseases of crops. Rut few replies were received, 
and from them it seems that the season of 1892 was unfavorable to the 
diseases of grains. 

Powdery mildew of strawberry (Splicerotheca castagnei) was abundant 
at the station during the past season. The affection shows itself in the 
curling or inrolling of the leaves. If examined the lower surfaces of 
the leaves will be found frosted with the scattered mycelium. The 
author has not observed the perfect spore, but thinks there can be no 
doubt as to its identity. Its treatment is given under the directions 
for treating powdery mildews. 

The gooseberry mildew (Sjpluerotheea mors-uvee) is reported on the 
“TnompheA gooseberry, a variety hitherto claimed as mildew proof. 

The cluster cup of gooseberry (Mchlium gossularice) has been more 
than usually abundant during the past season, and has caused a consid¬ 
erable loss of foliage and fruit. Only this one form has been observed : 
the host of the rust forms has not yet been found. Hand picking of 
diseased leaves and burning them is advised as a means of preventing 
its spreading. 

A hazel fungus (Oryptosporella anomala) is reported as severe upon 
Corgi us avellana and as increasing in severity. It is closely related to 
the black knot of the plum, and should be treated in the same manner. 
It appears as protuberances with elliptical bases that burst through 
the bark. Inside of these protuberances the spores are formed. The 
spores are described, but of the life history of the fungus little. Is 
known. 

Directions are given for the treatment of powdery mildew both 
indoors and out. Fumes of sulphur are recommended for greenhouse 
treatment and flowers of sulphur dusted over the plants for those 
outdoors* Directions for application are given in detail 
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Common fungus diseases^ T. A. Williams (South Dalcoia St a. 
Bid * No. 35 . May, 1393. pp. 79-33 }.-—Popular descriptions and methods 
of treatment are given for the following: Apple scab (Fimcladium den - 
dritieum ), apple twig blight (Micrococcus amylovprus), spot disease of 
plum and cherry ( Gijli ndrosporiurn padi), blight or mildew of plum and 
cherry (Podospluera tridaetyla ), black knot of plum (PlotvrighUa mor- 
bosa •), plum pockets (Fxoacus pruni). spot diseases of currant (Septoria 
ribis and Cercospora angulata ), strawberry leaf blight (Sphwrdla frag- 
ctrim ), and potato scab (Oospora scabies). 

FOODS—AMIMAL PRODUCTION. 

E. W. Allen, Editor. 

Analyses of foods and feeding stuffs (Il/imac/iftsgWs 
Report for 1892 , pp. E9A ,2,9A 310-323 ).—Analyses are given of baking 
powder, the husk of the coffee berry, the parchment covering of the 
coffee bean, cider, vinegar, preservaline, exudation from an elm tree, 
and damaged oats, and a compilation of analyses of salt and of miscel¬ 
laneous feeding stuffs (both food and fertilizing constituents). 

Analyses of fodder articles made at the station in 1892, C. A. 
Goessmann (Massachusetts State Sta . Report for 1892, pp. 78-91). —Anal¬ 
yses of green corn fodder, corn stover, corn kernels, corn cobs, sweet 
corn, corn silage, green vetch and oats, green soja bean, green rye, 
green Hungarian grass, spja-bean straw, cotton-seed meal, gluten feed, 
gluten meal, Dick gluten Hour, corn meal, corn screenings, corn-germ 
meal, maize feed, wheat bran, starch feed, oat feed, malt sprouts, ground 
barley, and ground meat scraps (chicken feed), with reference to food 
ingredients; and. of com silage, green Hungarian grass, green corn fod¬ 
der, corn stover, green soja bean, soja-bean straw, cotton-seed meal, and 
ground meat scraps (chicken feed), with reference to fertilizing ingre¬ 
dients. Analyses of some of these are given in the following table: 


Analyses of commercial feeding stuffs. 






In 100 parts of dry matter. 




Water. 

Crude ash. 

Crude 

cellulose. 

Crude fat. 

Crude 

protein. 

Nitrogen* 

free 

extract. 

Gluten feed...... .... 


■ 

Per rent. 

<3,81 

Per cent. 
1.81 

Per cent 
6.29 

Per cent. 
11.73 

Percent. 
28.43 

Per cent . 

51. 64 

Buffalo gluten feed .. 

...... 

8. 82 

1. 12 

6. 17 

32. 86 

33.05 

48. 80 

'Do.. 


8.97 

0.77 

5.09 

13.46 

26.16 

54. 52 

J>o. ... 


6. as 

0.95 

5.76 

13.09 

25.75 

54, 55 

Do..... . 


6.82 

0.82 

4.94 

13.03 

28,71 

53. 49 

Coon gluten feed .... 


I- ' 7.87 

1.97 

1.58 

10.48 

■ 25.03 

60. 94 

.Pope gluten feed _ 


IS. 98 : 

0.75 

1. 80 

16.34 

38.68 

42.43 

Gluten meal . 


8.89 ! 

0.46 

6.10 

8.49 

38.18 ! 

60.77 

Iliek gluten flour .... 


7.07 

0.91 

1.69 

17.11 

33.89 

' ” 40.40 

Corn screenings - m... 


31. 02 j 

2.39 

2.27 i 

4,48 

8.29 

81. 57 

Corn-germ meal. 


7. r«fi i 

0.87 

14.05 ; 

■ 12.37 

10.81 

02.10 

Maize feed..... 


8. 80 ! 

!.. 0.65 

8.01 

0.84 

25. 09 

58.81 

Do.;. 


8.00 ; 

0.92 1 

' 7.92 

■ 7.90 

29.40 

53. 85 

Stare]j feed... 

Do. 


lo.oj j 

' 6.58 

11.77 ■ 

: 5.04 

18.06 

58.55 


' 10. IS j 

6.65 

32.04 

4.49 

37.05 

59.77 

Ground meat scraps. 

i 

2.71 1 

25,61 

! 


20. 31 

40.08 
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Determinations of water and dry matter in vetch and oats ami in 
soja beans at different periods of growth are also given. 

Analyses of feeding stuffs (Massachusetts State St a. Buis. Was. 48 
mid 49 , June and Aug., >1893, pp. 7 in each}. —Tabulated analyses of hay, 
rowen, com fodder, corn silage, corn and soja bean silage, oat and pea 
silage, cotton-seed hulls, gluten feed, gluten meal, u proteinay ? cotton¬ 
seed meal, old-process linseed meal, dried brewer’s grains, pea bran, and 
hen food. 

Compilation of the amount of digestible nutrients consumed 
daily in the different feeding experiments made at the Massa¬ 
chusetts State Station, J. B. Lindsey (Massachusetts State Sta . Report 
for 1892, pp. 163-167 ).—This consists of a statement of the rations fed 
to milch, cows,, steers, and lambs each year for a number of years. For 
comparison Wolff’s standards are given. 

Discussion on fodder articles and fodder supplies, 0. A. Goess- 
mann ( Massachusetts State Sta. Report for 1892, pp. 62-77). —A reprint 
from Bulletin Nfo. 45 of the station (E. S. B., vol. iv, p. 661), 

Shelter of stock, J. W. Sanborn ( Utah Sta. Bui. Jfo. 23, July, 1893, 

|>j». 1 - 10 ). 

Synopsis .—Separate trials with, steers, pigs, and sheep are reported, and a general 
summary of previous trials. In tlie present trials the steers and sheep fed indoors 
made the best gains and the most economical use of their food. The pigs fed 
outdoors gained more, but also ate considerably more, making their gain more 
expensive. 

Shelter of cattle (pp. 1-4).—Three lots of 3 steers each, averaging 
nearly 000 pounds in weight, were fed from December 20 to April 
18, one lot in the open air, another in an open shed made of rough 
hoards, and a third in box stalls in the barn. The food was the same 
for all three lots. Up to January 25 the amount was the same for the 
three lots, but after that they were fed all they would eat. The aver¬ 
age temperature in the barn was 43° F. and in the open air about 
28°. From December 20 to January 24 the lot in the shed gained 49 
pounds, the lot in the open air 63 pounds, and the lot in the barn 107 
pounds. From January 25 to April 18 the lot in the shed gained 277 
pounds, the lot in the open air 311 pounds, and the lot in the barn 302 
pounds. The total gain during the trial was, therefore, in the follow¬ 
ing order: Lot in barn 409 pounds, lot in open air 374 pounds, and lot 
in shed 320 pounds. The food eaten per pound of gain followed the 
same order and wa-s 16.1,18.8, and 20.9 pounds, respectively. 

The experiment agrees with that of preceding years in showing that a lot in a warm 
barn, in box stalls, with limited exercise, makes a more economical use of food than 
a lot in the open air. * * * The total amount of food consumed for the lot in the 

box stalls was hut 18.3 pounds per day for steers weighing slightly over 1,000 
pounds apiece. This is but Wolff ’s estimated food of maintenance, yet the cattle 
gained over a pound a day on this food. It was, therefore, economically used, and 
shows either that our native steers are good feeders, or that our food is quite nutri¬ 
tious, or that the German basis is a fallacious one. 

9053—No. 2-5 
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Skelter of hogs (pp. 4-6),—Two lots of pigs were fed from December 
10 to April 19 ? one indoors and the other outdoors with a shed to run 
under. The food consisted of ground barley, ground wheat, and bran. 
The individual weights of the pigs at the beginning of the trial are not 
stated. The lot in the open air gained 17 pounds more than the lot in 
the barn, but consumed 209.5 pounds more food. Hence the lot in the 
barn made the most economical use of their food. 

This trial does not agree 'with that of the previous year, wherein the sheltered lot 
1 required 7 pounds of food for a pound of growth, and the unsheltered lot 6,91 pounds. 
The lot last year did not have the privilege of running under shelter, hut had to lie 
in the snow as it fell, hut slightly assisted by bedding placed in the corner of the lot. 
It had, however, the side of a close hoard fence to lie up against and a .building on 
one side. 

Shelter of .sheep (pp. 7, 8).—Two lots of lambs were fed from De¬ 
cember 19 to January 25, one indoors and the other in an open shed, 
The lot fed indoors gained 290 pounds and the lot fed in the shed 281 
pounds. Both lots were fed the same amounts of hay and grain, but the 
■lot fed outdoors ate its food with less waste. 

The result agrees with the trial last winter, and is contrary to the usual view held 
by the public. It has been practically a universal belief that sheep stand cold 
weather on account of the protecting coat of wool better than either cattle or hogs, 

I am now satisfied by observation of the two years' trials that such is not the case. 
It probably would be the case if all the days were perfectly dry, but the moisture 
that falls upon and saturates the fleece, wetting often to the skin, requires quite 
prolonged periods for drying out. This requires the heat of the body to accomplish 
it. Ruin affects their vitality more than it does cattle or hogs, whose hair is better 
calculated to shed moisture, and when this is not accomplished their hair dries out 
much more quickly and with less influence on the system than is the case with sheep. 

General summary (pp. 9, 10).—The author gives a brief summary 
of trials made by himself at the Utah Station and elsewhere ou the ad¬ 
vantage of protecting stock from the cold in winter. As a general rule 
animals sheltered and allowed a moderate amount of exercise gave a 
better return for the food eaten than those without shelter. In two 
trials with steers, however, the reverse was true. 

Cotton-seed hulls as a food for milch cows {Georgia Sta . Bui. No. 
21, Aug., 1893, pp. 46-18 ).—To compare cotton-seed hulls (10 pounds) 
with sorghum silage (30 pounds), 8 cows were fed for a period of eight 
days on the one ration, and then changed to the other for eight days 
longer. Wheat bran, cotton-seed meal, and timothy hay were fed alike 
with both rations. The two periods were separated by an intermediate 
period of one week. 

The results are not particularly striking, chiefly for the reason that the cows 
were fairly well sustained by the grain ration of 8 pounds of bran and 3 pounds of 
cotton-seed meal and 2 pounds of timothy hay. It indicates, however, that 10 
pounds of cotton-seed bulls are not equivalent to 30 pounds of sorgbum silage. 
The t ows could not be induced to eat more than tlie 10 pounds of hulls. 

Another trial to compare corn silage with cotton-seed hulls, each fed 
alone, was discontinued after eight days on account of tire .shrinkage in ’ 
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milk and in live weight of the cows fed on hulls alone. The lot fed on 
silage neither gained nor lost in weight, but the milk yield shrunk 
nearly 19 pounds. 

Feeding experiments with milch, cows, O. A. Goessmaxn (Masm- 
ehmetts State &t-a. Report for 1892, pp. 14-19). — Whiter feeding experi¬ 
ment with milch cows (pp. 15-32).—A reprint of an experiment to com¬ 
pare silage from (.fruit,and sweet corn with corn stover from the same 
varieties, described in Bulletin Xo. 42 of the station (E. S. B. ? voL iy, 
p. 176). 

Summer feeding experiment with milch cows {pp. 33-45).—This exper¬ 
iment was made to compare various crops for soiling. The trial was 
with six cows and lasted from May to September, 1892, inclusive. The 
season was divided into four feeding periods, in which (1) rye, (2) peas 
and oats, (3) vetch, -and (4) fodder corn and serradella were fed, 
respectively, in connection with about 5 pounds of rowen per head and 
a constant grain ration. The grain ration consisted of 3 pounds each of 
wheat bran, gluten feed, and cotton-seed meal. The amount of green 
fodder fed was governed by the appetites of the animals, and ranged 
from 16J pounds of green rye to 70 pounds of corn fodder and serra¬ 
della. The feeding of the rye and oats began when they were heading 
out; of the peas, vetch,* and serradella when in bloom; and of the corn 
fodder when the kernels commenced glazing. The green fodder was 
discontinued as soon as it neared maturity. 

The cows used were, with one exception, from three to five months 
advanced in the milking period. The average yield of milk at the 
beginning of the trial was from 10.88 to 13.53 quarts per day. A detailed 
record for each cow is tabulated, together with analyses of all the feed¬ 
ing stuffs used, with reference to both food and fertilizing ingredients. 

The principal results are summarized for each period as follows: 


Daily averages per ammal. 



! Vaiiie of j 
Total 1 manure i 
cost of ; (SO per ! 
food. 1 cent ole ; 
; tamable). | 

I 

Net cost ] 
of food. 

Average 
yield of 
milk per 
cow. 

Average 
cost of 
; food per 
i quart 
| of milk, 

IVrunl 1, green rye ... 

Period 2, Canada peas and oats... 

Period 3, retell and oats...... 

Period 4, corn fodder aud serradella... 

! Cents. , Cents. \ 
1 1(5.42 : 8.21 

i 18.30 ; a 75 

■ 19.57 10.02 

i 20.90 : 0.81 

[ Cents. 

1 8.22 

1 9.41 

9. 55 
11. 09 

Quarts, ' 
0.63 
10.39 
0.57 ' 
8.57 

Cents. 
1.71 
1. 75 
2,04 
2.44 


Tt will be seen that the total and net cost was least for the ration 
containing green rye. In going from this ration to peas and oats there 
was ail increase in the average daily production of milk. The milk 
production of the third period, on vetch and oats, was maintained 
nearly equal to that of the first period. In considering the data for 
'tlieeost of food; per quart of milk it should be remembered that in the' 
last period the majority of the cows were eight months advanced in 
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the period of lactation. The figures are, therefore, not directly com¬ 
parable* 

The results of our summer feeding experiments are on the whole very satisfactory, 
as maybe seen from the summary of the yield of milk and of the cost of feed con¬ 
sumed per quart of milk produced. They furnish also an additional illustration of 
the statement that a well regulated system of feeding our dairy stock during the 
summer secures the most satisfactory results, financially and otherwise. 

Feeding experiments with steers, 0. A. Goessmann (Massachu¬ 
setts State 8ia. Report for 1892, pp. 92-125). —Reference to an experi¬ 
ment reported in Bulletin No. 40, and the Annual Report of the station 
for 1891 (E. S. R., yoL hi, p. 162; iv, p. 67), together with a full 
description of two other experiments. 

Second feeding experiment with steers (pp. 95-108).—A reprint from 
Bulletin No. 44 of station (E. S. R., yoI. IT, p. 478). 

Third feeding experiment with steers (pp. 109-125).—This trial lasted 
from October, 1890, to May, 1892, and was divided into three portions, 
the first winter feeding, the summer pasturing, and the second winter 
feeding. Three yearling grade shorthorn steers, ranging from 595 to 
655 pounds in live weight, were used for the trial. 

The food of the first winter, from October 14 to April 20, consisted of 
wheat bran, and cotton-seed meal, from 2 to 3 pounds each, and meadow 
hay, barley straw, clover hay, corn silage, and turnips. The gain in 
live weight during the winter was 198, 244, and 250 pounds, respectively. 
It is calculated that with dressed beef at 3§ cents per pound the aver¬ 
age daily gain in weight should have been 1.91 pounds in order to pre¬ 
vent a loss from the feeding, even when the value of the manure was 
taken into account. As a matter of fact the average daily gains were 
1.05,1.29, and 1.32 pounds, or an average for the three steers of 1.22 
pounds. Hence the animals were fed at a financial loss. 

The steers were pastured from April 27 to November 3 at an expense 
of 25 cents per 'head per week. The average daily gain in live weight 
per animal was 0.57 pound. The gain in weight should have been 1 
pound per day in order to pay for the pasturage, leaving out of account 
the cost of taking the steers to the pasture and hack again. The cost 
of food per pound of gain was 5.6, 6,33, and 7.14 cents, respectively. 
“Adding to this result the unavoidable falling off in live weight, due 
to a change in mode of living, it is apparent that pasturing without an 
additional supply of feed from outside sources is apt to prove an 
unprofitable delay in the maturing of young steers for the meat market.” 

During the second winter’s, feeding, which lasted from November 10 
to May 16, the food consisted of from 3 to 4 pounds each of wheat bran 
and maize feed, or gluten feed, together with hay, corn silage, corn 
stover, and roots. The total gains made were 252,275, and 300 pounds, 
respectively. To cover the net cost of the food required an average 
gain of 2,45 pounds per head daily. The gains were 1.6, 1.34, and 1.46 
pounds per clay. 

The average daily gain in live weight, taking the entire experiment into consider a* 
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lion, is somewhat higher than that noticed in the second experiment; yet at no period 
! of the trial does the daily increase in live weight at 3| cents market cost per pound 
of live weight equal the entire local market cost of the feed consumed in connection 
with its production. This result is due in some degree, no doubt, to the contemporary 
! high local market cost of some of the fodder ingredients largely used in the pinking 
: up of the daily fodder rations. 

I The results of our experiments in this connection are, as may he noticed from pre- 
| ceding reports, rather more instructive than remunerative. A market cost of 3^ cents 
per pound of live weight incases of yearlings, with 3f cents per pound of live weight 
in cases of matured steers, leaves, it will he conceded, but a small margin of cash 
profits. The largest daily increase in live weight, in ease of any diet thus far experi¬ 
mented with, was 0.48 pound per 100 pounds of live weight, with yearlings weigh¬ 
ing from 650 to 700 pounds per head; while in case of two-year-old steers, weighing 
from 1,100 to 1,150 pounds per head, it reached hut 0.3 pound for every 100 pounds 
of their live weight. The highest daily increase in live weight during any feeding 
period in case of yearlings thus far secured by us amounted to 2.9 pounds per head, 
and in case of two-year-olds to 3.4 pounds per head. These results represent a market 
value of live weight gained at local meat market prices of 10.87 cents in case of 
yearlings and 12.55 cents in case of two-year-old steers. Our results fall behind 
daily, thus far, about 1 pound of gain in live weight to cover the market cost of the 
feed consumed for its production; 14 to 15 cents in case of yearlings, 18 to 19 cents 
in case of two-year-old steers. 

The necessity of efficient and cheap fodder rations being* quite evident, it seems 
desirable to try, more generally, fodder crops of a higher nutritive character than 
the majority of our meadows and pastures furnish at present. 

Winter feeding experiments with lambs, C. A. Goessmann 
(Massachusetts State Sta. Report for 1892 f pp. 126-144). —A reprint from 
Bulletin NTo. 43 of the station (E. S. R. ? vol. iv ? p. 356). 

Feeding experiments with pigs, O. A. Goessmann (Massachusetts 
State Sta. Report for 1892, pp. 145-162). —An account of two experi¬ 
ments in the series carried on at the station during several years. The 
eighteenth and nineteenth experiments are reported in Bulletin No. 47 
of the station (E. S. R., vol. V, p. 74). 

Introduction (pp. 145,146).-—The results of fifteen different feeding experiments with 
young pigs, grades and thoroughbreds, for the meat market, have already been pub¬ 
lished in our preceding annual reports. The results of two new experiments are 
reported on the present occasion. 

We usually keep, the whole year around, one young pig for every cow in the dairy, 
to dispose of our skim milk. On the average, live lots of young pigs are prepared 
for the meat market every two years. The animals are usually bought when from 
5 to 6 weeks old, and weigh from 25 to 30 pounds per head. They are fed until they 
reach a live weight of from 180 to 190 pounds, when they are sold to the butcher. 

From 112 to 125 days are usually required to produce the desired live weight. 
Their daily gain in live weight has been from 1.4 to 1.5 pounds. During spring, 
summer, and autumn one to two weeks’ less time is needed than during the winter 
season to finish the operation. The shrinkage from live weight to dressed weight 
varies usually from 18 to 21 per cent. 

Our daily supply of skim milk rarely exceeds 5 quarts per head of young pigs. 
We usually begin feeding from 2 to 3 ounces of corn meal with every quart of skim 
milk required at the time. As soon as the live weight has reached from 60 to 78 
pounds per head we increase the corn meal to 4 ounces per quart of skim milk oon< 
smaed* 
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The ;nhli timKil fed! subsequently, called for lias usually been made of el slier a 
suitable mixture oL* several kinds of commercial feed stuffs. as wheat bran and Chi¬ 
cago gluten meal, or dried brewers* grain and. uluten meal, or ground barley and 
Chicago maize feed; or some single feed stuff, as I hi tin io gluten feed or Chicago 
maize food. The market cost of the various feed stuffs suitable for the purpose 
largely controls, for obvious reasons, their temporary selection. 

Duringtlie present year '{ 18M2) Chicago maize feed and Buffalo gluten feed have 
been chosen, for our observation. The market cost of the feed consumed per pound 
of dressed pork produced has varied during past years front 4.3 to 6.4 cents. 

The available manorial refuse has amounted to two-fifths of the market cost of 
' the feed consumed. ■ Dressed pork has of late sold at from 64 to 7-4 cents per pound. 

■ Sixteenth feed hi tj experiment with pigs [ pp. 140-154).—Six grade 
Chester White pigs, .weighing about 40 pounds each, were fed for about 
0 weeks beginning September 12,1801, on skim milk and potatoes, the 
potatoes being* boiled and mashed and fed at the rate of 1 pound to 
every quart of skim milk. In 09 days the pigs made an average gain 
of 46 pounds each, or 0.69 pound per day, at an average cost of 4.95 
cents per pound of live weight gained. 

They were then led in separate pens, from December 1 to February 
3, on skim milk, barley meal, wheat bran, and maize feed. At the-ter¬ 
mination of the feeding the pigs were slaughtered. The data for this 
part of the trial are tabulated for each pig, together with analyses 
of the materials fed, with reference to both food and fertilizing ingre¬ 
dients. 11 

At the time of killing the pigs weighed from 171 to 194 pounds, 
live weight. The loss in weight by dressing ranged from 18.38 to 26.04 
per cent. The net cost of food per pound of dressed weight gained, 
assuming 70 per cent of the mammal value to be recovered, ranged 
from 5.69 to 6.5 cents. 

“The high cost of feed per pound of live weight gained in this exper¬ 
iment is due to two causes, namely, low rate of daily increase in 
live weight during the first half of the time occupied by the experi¬ 
ment, and the high market cost of the ground barley used in large 
quantities during the second half of the experiment.” 

Seventeenth feeding experiment with pigs (pp. 155-162).—Six grade 
Chester White pigs, averaging about 33 pounds each in weight at the 
beginning of the trial, were fed from March to July, 1892, on a ration 
of skim milk, corn meal, and gluten feed. The live weight gained 
during the one hundred and twenty-two days of feeding ranged from 
149.5 to 165.75 pounds...; The loss in weight by .dressing ranged from 
16.53 to 26.9 per cent. 

“ The daily gain in live weight averaged per head 1.56 pounds. The 
total cost of feed consumed per pound of dressed weight produced 
averaged 5.8 cents, 'while the net cost averaged 4.2 cents. The obtain¬ 
able mauuiial refuse amounted to two filths of the market cost of the 
diet consumed. The dressed pork sold in our local markets at 6| cents 
per pound. 
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Feeding colts, 0. F. Curtiss (Iowa 8ta. Bui. Ho. 21 pp. ', <>8-771). 

Synopsis .—An experiment with six colts to coinpiiiv ground com and «>at« with the 
same onground. Tlio results si lowed the larger gain in weight to lie from the 
gromul grain. This result confirms that of a s.mila l* experiment previously made 
at the station. 

This is a eoiitinuation of an experiment on feeding ground and 
ungToiind grain to colts, described in Bulletin No. 18 of the station 
(E. S. It, vol. iv, p. 424). The same colts were used as in that experi¬ 
ment, namely, two Percherons, two English Shires, and two French 
Coaches, The experiment included two periods of forty days each, 
with an intermediate period of sixteen days. The colts were divided 
into two equal lots. The food for both lots consisted of oats, corn, bran, 
linseed meal, and hay. In the first period lot 1 received ground grain 
and cut hay; lot 2, ungroiuid grain and uncut hay. In the second 
period the lots were reversed. The experiment lasted*from February 1 
to May 8. In the first period the lot on ground grain gained 149 pounds, 
and the lot on unground grain 127 pounds. In the second period, the 
lot on ground grain gained 108 pounds, and the lot on unground grain 
57 pounds. In a general way these results agree with and confirm those 
of the experiment of the previous year. 

An interesting feature brought out in these two experiments is shown in the 
amount of feed required for a pound of increase in weight at different stages in the 
colts’ development. From April 1 to May 18, 1892. growth was made by these colts 
at the rate of 1 pound for each 74- pounds of grain, while in February, 1893, the 
same colts, stabled in the same stalls, and under substantially the same conditions, 
except as to temperature, required 11 pounds of grain for each pound of increased 
weight. The amount of hay eaten was practically.the same this year as last. * * * 
It is generally estimated that it costs more to whiter a weanling colt than a year¬ 
ling, and under average Western farm conditions this assumption is correct, but when 
this is the case it is probably the result of the fact that the yearling colt is capable 
of making better use of the rougher and cheaper feeds of the farm, and not to superior 
digestive and assimilative power in utilizing feed of the best quality. The weanling 
colt requires palatable and nutritious feed of a high quality, and is capable of render¬ 
ing a good account for such a ration. 

Feeding experiments with laying hens (New York State St a. But 
No. A?', u. ser r June , 1S96\ pp. 395-107). 

>S '\jni)$8w .—A comparison on four pens of pullets kept with and without a cook. 
The pullets in pens by themselves began laying earlier than those with the 
cock. As to the number of eggs laid the results were conflicting. Treatment 
for feather eating is described. 

It is said to be widely recommended by poultrymen to keep no 
cock with laying hens except in the breeding pens, and the ques¬ 
tion is often asked whether hens will lay as well when kept by them¬ 
selves. To test this question a trial was made with four pens of fowls, 
two peas (5 and 6) having a cock and two (7 and 8) without There 
were 7 to 8 pullets in each pen. The comparison was between a 
cross of Indian Game and Buff Cochins in the one case (pens 5 and 7), 
and Black Minorcas and Light Brahmas in the other (pens 6 and 8). 
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The pullets were separated from the males when immature and some 
months before they began laying*. Males Mere put with the pullets of 
■pens 5 and 6 nearly two months before any of them began laying. 

The feed was alike for all four perns, and consisted of mixed grain, 
wheat, fresh bone, corn silage, and alfalfa silage. Oyster shells, coal 
ashes, and water were kept where the fowls could get at them. The 
mixed grain fed consisted of two parts of corn meal, two of ground oats, 
one of wheat middlings, and one of old-process linseed meal, from Jan¬ 
uary to June 16, when it was changed to one part each of corn meal, 
linseed meal, wheat middlings, wheat bran, ground oats, cotton seed 
meal, gluten meal, and crude gluten. 44 This was a very highly nitrog¬ 
enous mixture and was fed as soon as warm weather began with the 
expectation that it might assist rapid and early molting, which it prob¬ 
ably did, as most of the fowls had new feathers by September.” An 
ounce of salt was added to every 20 pounds of mixed grain. 

The record is given for each pen, and includes the larger part of the 
laying season. A summary follows: 

Average weight and number of eggs from hens kept with mid without cooks. 




1 Number of eggs laid 
| during period. 

Weight ot 
during 

‘ eggs laid 
period. 

: 

; 


Average Average per 
' per fowl, laying hen.j 

Average 
per fowl. 

Average]) or 
laying hen. 

5 ■ 

Indian Game and Buff Cochins with cock_ 

i 

59. 96 70.26 1 

Ounces. 
128.18 

Ounces. 
150.15 

7 i 

Indian Game and Ball Cochins without cock.. 

9(1.04 90.04 

183.63 

383. (53 

0 i 

r Black Minorcas and Light Brahmas with cock 

54.09 59.52 

123.22 

135. 58 

s 

i 

1 Black Minorcas and Light Brahmas without 
t cock...... 

! 

53.77 53.77 

1 . 

124.84 

124 87 


The pullets in pen 7 laid about 22 per cent more eggs than those in pen 5 (34 per 
cent more per fowl, cockerel in pen 5 counted) and although the consumption of food 
was somewhat greater per fowl for pen 7 the cost of eggs produced was nearly 30 
per cent less than for pen 5. During the first three months for which records are 
given pen 8 also produced 32 per cent more eggs per fowl than pen 6. After 
this the yield fell below that for pen 6 owing, doubtless, to the confirmed habit of 
feather-eating which had been purposely allowed to develop unchecked, in pen 8. 
The total yield for the eight months, however, was about the same, calculated to the 
average per fowl, for pens 6 and 8, slightly in favor of pen 8. The, consumption of 
food was enough greater in pen 8 to make the cost of eggs produced slightly exceed 
that for pen,G. . * *■ * ■’ ' 

In,each of the two pens •without male birds some pullets had begun to lay from 
one to two months earlier than any in the corresponding pens in which male birds 
were kept. 

The habit of feather-eating developed in pen 8, and after % few weeks 
every fowl in the pen had acquired it or was suffering from it. It is 
believed to have been due to “ idleness, to some extent consequent upon 
the necessary confinement of the fowls.” Vaseline or lard mixed with 
powdered aloes was rubbed on the old feathers near the spots that had 
been picked bare and on the new feathers which appeared. u After 
continuing this treatment tor some, time the habit apparently disap- 
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peared so that the birds were enabled to grow a full coat of new feathers* 
No change of any consequence was made in the food, etc., and the sup¬ 
pression of the habit was probably due to the disagreeable taste of the 
aloes. The means taken to discourage this habit necessitated frequent 
handling of the fowls and would not pay with ordinary stock. It would 
be more economical to kill the birds first affected.” 

The habit is said to be more commonly due to improper feeding, or 
lack of animal food or of variety in the ration. Gases are mentioned 
in which the habit was, apparently, brought on by feeding corn or corn 
meal exclusively. “As the spread is rapid even under a ration which 
does not ordinarily seem to encourage its development the vice should 
be stamped out by the death or removal of the first offender.” 


Live stock and poultry, D. IN. B aerow ( Louisiana Stas, Bui. No. 
22, 2d ser., pp. 673-675). —Notes on the Holstein and Jersey cattle of the 
State station herd are given. The record of thirteen breeds of poultry for 
a period of 100 days shows that the Silver Spangled Hamburgs were the 
best layers, averaging 0.04 of an egg per day and hen, followed by the 
Brown Leghorns with 0.48 of an egg per day and hem The eggs of the 
latter werejarger than those of the Silver Spangled Hamburgs. 

A 
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J. F. Duggak, Editori 

Report of veterinarian, W. H. Daleample {Louisiana Stas. Bui. 
Wo. 22 , 2d ser ., pp. 724-730 ).—The following diseases of horses and 
mules occurred in Louisiana in 1892 : Acute nephritis, paraplegia, 
eczema, glanders, and cerebritis or blind staggers. An attack of acute 
nephritis which occurred on one plantation was attributed to the use 
of badly molded pea-vine hay and of water from a shallow well, sur¬ 
charged with organic matter. On another plantation the mules suffered 
from weakness in the back just over the kidneys and from a trembling 
of the hind legs and quarters. Ten or twelve mules were lost by this 
disease, which was pronounced paraplegia. It was attributed to exces¬ 
sive pressure on the loins, caused by the back bands being placed 
almost as far back as tlie point of the hips. In one parish cerebritis 
was prevalent. It was attributed to the use of moldy corn, caused by 
wet weather while the corn was in the milk stage. In the moldy corn, 
used as food for the horses which succumbed to cerebritis, the mold 
Aspergillus glaucus was identified, and in some samples Mucor mucedo 
was present. These molds will be used for imioeulating small animals. 
, .Scab, lumpy jaw, and anthrax, D. A. Cormack {South Dakota 
Sta . Bui. No. 36, June , 1893, pp. 95-105 ).—This bulletin was issued, not 
as original matter, but to advise stockmen concerning scab, lumpy law, 
and anthrax. 
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For the treatment oi* seal* of sheep, various sheep dips are recoup 
mended, and it is further advised that sheds, yards, and fences should 
be thoroughly cleaned and. disinfected with a solution of boiling lye, or 
carbolic acid, followed by a coat of whitewash. 

The bulletin contains a short discussion as to the nature and occur¬ 
rence of lumpy jaw (Actinomycosis), and an extract from the report of 
■the Bureau of Animal Industry of the United States Department of 
Agriculture, giving directions for the iodide of potassium, treatment. 

The symptoms of anthrax and the disposal of animals which ha ve 
succumbed to this disease are briefly treated. If the animals are buried, 
it is advised that the ground over the carcasses be fenced in for at least 
one or two years so as to prevent cattle pasturing on it. 

Dehorning cattle (Georgia frit a. Bah Ac. 21 , Aug,, 1893, pp. 42-4.6, 
fig . 1 ).—Eight milch cows were dehorned. A record kept for one week 
previous to the operation and for one following it, is tabulated. In five 
out of the eight cases there was slightly less milk given the week follow¬ 
ing the dehorning than the week preceding it. The results following 
the dehorning were altogether satisfactory. The disposition of one cow, 
which had been quarrelsome and unruly, was entirely changed, 
“Immediately after dehorning she became, and has continued since, 
one of the most kind and docile of the herd.” 

Directions are given for performing the operation and an illustrated 
description of a stanchion for use in dehorning cattle. 

Dehorning, I. P. .Roberts (New Tori' Cornell Bin, Bui . No. 5i, June, 
1893, pp. 111-124), — The legality of dehorning ,— The legal aspect of 
dehorning in the United States, Canada, and Great Britain is discussed. 

In the United States, so far as we Inive been able to learn, all trials upon charges 
of cruelty to animals by dehorning have resulted in the acquittal of the accused 
parties. 

In Canada at least two trials resulted in the acquittal of the accused, but in a third 
trial the conviction of the parties resulted in the appointment of a Government com¬ 
mission .'which made a report strongly recommending'the practice and urging the 
passage of the necessary legislation to give it effect. 

In Great Britain there have been decisions on both sides, those in Ireland and 
Scotland being In favor of the legality of the practice and those in England, notably 
that of Lord Chief Justice Coleridge and Mr. Justice Hawkins, against. Of twenty 
judges of higher courts who have passed upon the subject, sixteen declared the prac¬ 
tice to be legal, while, four pronounced it illegal. 

Means of preventing the growth of horns, —Five calves, ranging from 
30 to 04 clays old, were used in the experiment. The following chem¬ 
icals were applied to one or more horns: Caustic potash, hydrochloric 
acid, sulphuric acid mixed with sulphur, sulphuric acid with glue and 
carbolic acid, chloride of zinc, chromic acid ointment, and chromic acid 
solution. One week after the application an examination showed that 
only the caustic potash and the mixture of sulphuric acid and sulphur' 
had destroyed the horn. The following chemicals were then applied to 
one or more of the unaffected horns: Chloride of mercury and hydro- 
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chloric acid, chloride of mercury and sulphuric acid, and caustic potash. 
The ca'-ostie potash was less concentrated than, that previously used, 
and. destroyed, only one of the two horns to which it was applied. The 
other treatments were ineffectual. 

On seven other calves, aged one month or less, the growth of horns 
was prevented by a single application of caustic potash. 

The use of caustic potash is by far the easiest, most humane, and most certain 
method of securing* hornless cattle. ** * 

The maimer of applying caustic potash is as follows: 

The hair should be closely clipped from the skin and the little horn moistened 
with water to which soap or a few drops of ammonia have been added to dissolve 
the oily secretion of the skin, so that the potash will more readily adhere to the 
surface of the horn. Care must be taken not to moisten the skin except on the horn 
where the potash is to be applied. One end of a stick of caustic potash is dipped 
in water, until it is slightly softened. It is then rubbed on the moistened surface 
of the little horn. This operation is repeated from live to eight times, until the 
surface of the horn becomes slightly sensitive. The whole operation need take only 
a, few minutes, and the calf is apparently insensible to it. A slight scab forms over 
the surface of the budding horn and drop so ft in the course of a month .or six weeks, 
leaving a perfectly smooth poll. No inflammation or suppuration has taken place in 
any of the trials we have made. 

Patented chemical dehorner. —The John March Company’s Chemical 
Dehorner, covered by a patent issued July 12, 1892, was analyzed and 
found to consist of a solution of 32.25 percent of caustic soda in water. 
The following conclusions were reached: 

(1) The John March Company’s Chemical Dehorner is undoubtedly effective for 
the purpose intended. (2) It is sold at an exorbitant price. (3) There need be little 
fear of infringement of a patented article consisting of a single well-known chem¬ 
ical reagent, or of a method already so well known and advertised. 
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Report of the entomologist of the Louisiana Station, H. A. 

Morgan {Louisiana Stas. Bui No. 22, pp. 731-736, 2d ser., Jig. 1). — The 
corn root worm (JJiabrotiea 12-punctata) greatly damaged the stands 
of corn and melons in March and April. The presence of the larva 
may be detected by the wilted appearance of plants a few inches high. 
Eggs were found upon germinating melon seed. Corn plants protected 
from insects until 6 inches high and melons protected until they 
began to run were not attacked on exposure in infested fields. 

Corn was soaked in kerosene emulsion, pure and diluted, copper 
sulphate solution (one-half ounce copper sulphate per gallon of water), 
and a solution of 1 ounce of kainit in 1 quart of water. The best results 
were from the use of kerosene emulsion, the corn soaked in the ordi¬ 
nary and in the undiluted emulsions giving perfect stands. 

For the horn fly (HcematoMa serrata) cattle were sprayed with a 5 
per cent solution of eucalyptus oil, with a 1 per cent solution of Ohryst- 
Jeyes fluid, with kerosene emulsion, and with emulsions of black 
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machine oil fish oil, and shidgite. Only kerosene and fish-oil emulsions 
•were of mncii value, and of these the latter was the more effective, 
A weak emulsion of fish oil, made as follows, gave good results: 

Dissolve one half pound of common hard soap in 1 gallon of boiling 
water, add 2 gallons offish oil, chum the solution for several minutes, 
and then dilute with 15 to 20'parts of water to 1 part of the solution. 

The southern grass worm ( Laphrygniafnigiperda) was destructive to 
corn and pea vines on overflowed lands, A large black grub {Ontosoma 
mluhim) was found eating the caterpillars. 

In eggs of the Harlequin cabbage bug there was found at Homer, 
Louisiana, a parasite, Trissolcus morgantiw. 

The codling moth and hop louse, F. L. Washburn {Oregon Sta. 
Bid. No. 25, Apr ... 1893, pp. 1-13 , figs. 1). —A report upon the results 
obtained during 1892 on the investigation of these insects. The work is 
a continuation of that reported in Bulletin No. 10 of the station (E. S. 
JR,, vol. n, p. 060). Four or five broods of the codling moth may be 
expected each season. The author thinks three, or at most four, spray¬ 
ings sufficient. 

For the hop louse, spraying with kerosene emulsion, quassia and soap, 
and tobacco and soap is recommended. A wire trellis for hops is de¬ 
scribed and figured. 

Common insect pests, T. A. Williams (South JDahota Sta . But. 
No. 35, May , 1893 , pp. 83-87). —Descriptions, life histories, and methods 
of destruction are briefly given for the following insects: Codling moth 
( Carpoeapsa pomondla), gooseberry and currant span worm (EufUeMa 
ribearia), cabbage worms (Pieris rapw , P . protodice , and Plusia bras - 
Mem), potato beetles (Doryphora lOdineata and Bp leant a spp.), plant lice 
(Apliididw), cottonw ood and willow leaf beetles (Lina scrlpta and L. lap - 
ponica ), large willow Sawfly ( Cirnbex amerieana)^ ash sawfly ( Monophad - 
mis hardm ), ash tree spliin x(J)arem maundulosa ), emperor moth (Attaeus 
eecropia), and American silkworm moth ( Telea polyphenms). 

Analyses of insecticides (Massachusetts State Sta . Report for 1892, 
p. 336). —Compiled analyses of Paris green, Sulphatine, Death to Bose 
Bugs, DeGrafFs Carpet Bug Destroyer, tobacco liquor, Mcotinia, hel¬ 
lebore, and Peroxide of Silicates. . 

Preparation and application of insecticides, 1. ’0. Corbett 
(South Dahota Sta. Bui. No. 35, pp. 88-92). —Formulas and directions for 
use are given for the following insecticides: Kerosene emulsion, kero¬ 
sene and milk emulsion, lye wash, pyrethmm, quassia, soap and tobacco, 
tobacco dust, tobacco tea, Paris green, London purple, and hellebore. 
The following fungicides are also given: Ammomacal carbonate of 
copper, Bordeaux mixture, modified eau celeste, corrosive sublimate 
solution, and directions for combining insecticides and fungicides. 
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DAIRYING, 

, E. W. Allen, Editor . 

Practical dairying, R. J. Redding ( Georgia Sta. Bui. JSTo. 21 , Aug,, 
1893) pp. 29-42) Jig, 1 ).—This is a popular article on tlie selection and 
treatment of the dairy herd, the use of Wolfs tables in compounding 
rations, with abstracts from a paper on the feeding and management 
of cattle, by W. A. Henry; and remarks on testing milk and the Bab¬ 
cock milk test, together with results of tests made by this method of 
the milk of the cows of the station herd, and on the Be Laval cream 
separator. 

It will he found absolutely impracticable, with the average well water of Georgia 
to maintain a lower temperature of the milk than from 62° to 65° F. Recourse must 
be bad either to the separator or to the use of ice. If more than five or six good cows 
are milked it will pay to get a separator; if less, resort must be bad to ice, in order 
to get the best results. The ordinary method of setting milk, without even the use 
of cold water which prevails almost universally, in domestic dairying in the South, 
is exceedingly wasteful, especially in the summer, resulting in a loss of fully one- 
third of the butter contained in the milk, as compared with the use of a separator, 
or setting in ice water. 

A contribution to the study of the economies of milk produc 
tion, 0. F. Yandertord (Tennessee Sta. Report for 1892) pp. 77-86).— 
A reprint of Bulletin vol. v, No. 3 of the station (E. S. lb, vol. IV, p. 
419). 

Analyses of milk of different breeds of cows, 0. A. Goesswann 
(Massachusetts State Sta . Report for 1892 , pp. 57-61 ).—Tin’s is a tabula¬ 
tion of the results of analyses made with the Babcock milk test of the 
milk produced by private herds on a number,of farms within the State, 
accompanied by a statement of the method of feeding. The breeds 
represented are Guernsey and Holstein. * 

Analyses of dairy products (Massachusetts State Sta. Report for 
1892) pp. 293-295 , 334). —Analyses of milk in 1892, and a compilation of 
analyses of whole milk, skim milk, buttermilk, cream, butter, and 
cheese. 

Sweet vs. ripened cream butter, G. E. Patrice, F. A. Leighton, 
and W. H. He i leiiAN (Iowa Sta . Bui. ¥o. 21 , pp. 788-791). 

Synopsis. —Three comparative experiments of making butter from sweet cream and 
cream ripened from seventeen to twenty-one hours. When kept for about six 
months at a temperature of about 50° F., the sweet cream butter suffered less 
deterioration than the ripened cream butter, and in some measure acquired the 
flavor characteristic of the latter. . 

Three experiments are described in making butter from sweet cream 
and from the same cream ripened from seventeen to twenty-one hours 
at about 60° F. The amount of cream used was 425, 228, and 320 
pounds, respectively. In one trial, the' time required for churning was 
practically the same for both kinds'of cream. In the two others, how* 
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ever, considerably more time was required for churning the sweet 
cream. In the first trial, the loss^of fat in the buttermilk was 8.02 
pounds for the sweet cream and 1.14 pounds for the sour cream. “Why 
the sweet cream churned so poorly in tlie first trial, we do not know, 
but probably a longer churning would have reduced the loss.” In the 
second trial, the loss of fat in the buttermilk was 0.34 pound for the 
sweet cream and 0.97 for the ripened cream,* and in the third trial, 0.77 
pound for the sweet cream and 0.65 for the ripened cream. In the sec¬ 
ond trial, therefore, the loss was less in churning* the sweet cream. 

“In neither trial was the' churning* what, may be considered 'dose; 
that it was not closer with the .ripened cream is perhaps because the 
ripening was allowed to proceed only to a very moderate extent in each 
ease.” 

To observe its keeping* qualities, a 10-pound tub of each lot of butter 
from each trial was placed in storage at a temperature of about 50° 
F. immediately after making*. The butter was made September 30, 
October 10, and October 26, respectively. Samples were examined 
January 30, and again April 22. 

“These results on the comparative keeping qualities of sweet and 
ripened cream butter agree perfectly with those obtained in our former 
experiments, reported in Bulletin No. 18 (E. S. B. voL iv, p. 425). 

“ The sweet-cream butter suffered less deterioration from keeping* 
than did the ripened cream product, and in some measure acquired the 
flavor characteristic of the latter.” 

Some bacteriological work in the dairy, L. H. Pammel (Iowa 
Sta, BuL No. 21, pp. 797-804 , figs. 6). —These studies consist of observa¬ 
tions on the effect of peroxide of hydrogen and of salicylic acid on the 
ripening of cheese; determination of the number of bacteria in rennet, 
cheese curd, whey, buttermilk, and butter; and a description of three 
■ bacilli found in ripening cheese. In rennet all the way from 409,500 to 
4,019,200 germs per cubic centimeter were found. 

One Interesting feature about tlie micro-organisms in rennet is that they required 
more than twice the usual time, for the colonies to develop. Prom milk, batter, and 
cheese the colonies were usually,well developed in three days, hot in rennet in from 
48 to 120 hoars, usually the latter. Rennet, no doubt, acts in retarding development, 
■and I am inclined to think, that the bacteria in rennet are not so important in ripen¬ 
ing cheese as the bacteria found in milk, but this should be confirmed by experi¬ 
ment. As to the kinds occurring, the anaerobic, those growing in the absence of 
oxygen, predominated. The- aerobes were comparatively few, and these developed 
much taster. The anaerobe’most common was a Microcoeeus occurring in chains, 
producing whitish lens-shaped colonies. ■ An aerobic yeast, Saecharom-yces , was also, 
present. These may be described at some future time. 

An aromatic bacillus of cheese, L. H. Pammel (Iowa Sia. Bui No. 
21, pp. 792-790). —The,.author describes, aii aromatic bacillus (Bacillus 
acomatkus) which was originally ibmul on cabbage affected witlya rot. 
In bouillon cultures the bacillus gave an odor similar to that of Lim- 
biirger cheese. In milk it-grew-readily at the ordinary temperature of 
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the room'and produced the odor noticed in the bouillon cultures. The 
milk curdled in about forty-eight hours, but it does not appear certain 
that, the bacillus caused the curdling. In several trials milk was inoc¬ 
ulated with tire bacillus and cheese made from it. After curing for 
several months the cheese ‘■•had a flavor of its own somewhat sharper 
and stronger than ordinary cheese, and to some perhaps not desirable, 
but it suited my taste. Others who tested the cheese also praised it in 
the highest terms. # * * Our cheese began to swell, owing to the 
presence of gas ; a section through the cheese showed numerous, holes 
from the imprisoned gas.” 

Creamery record, for 1891 and 1892, 0. A. G-oessmann {Massa¬ 
chusetts State St a. Report for 1892 , pp. 46-56). —This record includes a 
statement of the local market price per ton of the various feeding 
stuffs used ; analyses of the same with reference to fertilizing ingredi¬ 
ents; a record of the amount of .each kind of food consumed and the 
milk produced during each month; the pecuniary result; analyses of 
cream; fertilizing constituents of cream: and average analyses of the 
milk of the station herd for each year since 1884. 

Making allowance for the value of the fertilizing ingredients in the 
food and in the cream, the net cost of food for the production of cream 
averaged $21.10 -per month in 1891 and $10.09 in 1892. The average 
amount per month received for the cream at the local creamery was 
$36.44 in 1891 and $33.48 in 1892. The average value of the* cream per 
quart of milk was 2.21 cents in 1891 and 2.04 cents in 1892. With whole 
milk at 3 cents per quart, the skim milk is calculated to have cost, on 
an average, 0.95 cents per quart in 1891 and 1,12 cents in 1892. 

The total cost of feed for 1 quart of cream amounted in 1891 to '13.93 cents, and in 
1892 to 13.35 cents. * * * 

The net cost of feed.per quart of cream averaged in 1891 7.37 cents and in 1892 
5.90 cents. Received per quart of cream in 1891 12.73 cents and in 1892 12,27 cents, 
thereby securing a profit of 5.36 cents per quart in 1891 and 6.37 cents in 1892. 

Investigations in cheese-making, H. O. Wallace (Iowa Sta . BuL 
Wo. 21 , pp. 735-767). 

Synopsis .—A detailed discussion of the processes involved in cheese-making and a 
description of fifteen experiments in making cheese from milk containing from 
1.75 to 8.4 per cent of fat. The amount of*milk required to make 1 pound of 
cheese steadily decreased as the per cent of fat in the milk increased. The per¬ 
centage of fat lost did not seem to bear any direct relation to the percentage of 
fat in the milk, but appeared to depend more on the care and skill exercised in 
making. 

Prefatory to the description of the'experiments, a practical discus¬ 
sion is given of the principles involved in cheese-making. The exper¬ 
iments were fifteen in number and were made with milk containing from 
1.75 to 8.40 per cent of..fat, the wide difference in composition being 
brought about by skimming or the addition of cream. The milk used 
was- that brought to a factory by patrons living in the surrounding 
country. The selection of in ilk.-was'made with the aid of the Babcock 
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milk test, and complete chemical analyses were made of the milk and 
the products of manufacture. The cheeses were all made in the same 
maimer and under the same system. The process was somewhat 
varied at different points where milk unusually rich in fat was used, to 
prevent an excessive loss of fat. It was found difficult to do the best 
work in making-cheese from milk to which a'large amount of cream 
had been added. Such milk was usually riper because of delay in get¬ 
ting it started and because the cream added was usually riper than 
the normal milk. Each experiment is discussed in detail, and the 
results are summarized in a table given below. 


Summary of results obtained in elieese-maJdng. 


Number of 
cheese. 

Per cent of 
fat in milk. 

■ 

Pounds of 
milk requir¬ 
ed to make 
1 pound 
green 
cheese. 

Pounds of 
c-heese 
made from 

1 x>ound fat 
in milk. 

. 

Per cent of 
fat in first 
whey. 

Per cent of 
lost of the 
original 
amount of 
fat in the 
milk. 

Per cent 
of casein 
and albu¬ 
men in 
the milk. 

Per cent 
lost of orig¬ 
inal amount 
of casein 
and albu¬ 
men in the 
milk. 

1. 


12.62 

4.39 

0.15 

7.7 

3,72 

19 

,, 

2. 49 

11.16 

3.59 

0.17 

6.3 

2. 88 

24 

23 

3... 

3. 07 

10.85 

3. 00 

0.17 

4.9 

3.05 

4. 

8,58 

10.06 

2. 77 

0.13 

3.4 

2. 70 

22 

5>.. 

4.05 ! 

| 10.11 

2.44 

0.34 ! 

7.6 

f 3.00 

3. 03 

25 

22 

o.! 

4.07 

9,80 

2. 50 

0.28 

6.2 

7.. 

4.20 j 

9.17 ] 

2.59 

0.26 

6.2 

3,03 ; 

20 

8... 

4. Cl 1 

; 8.6o! 

2.52 

0.38 1 

7.4 

2.94 

24 

24 

9 . 

4.98 i 

8.55 i 

2.34 

0.63 

11.6 

2.75 

p|. 

5.10 

i 7.86 ! 

2.49 

0. 54 

11,6 

2. 89 

25 

it... 

5. 45 

1 8.34 1 

2.20 

0.45 

7.2 

2.74 

26 

3*2. 

«. IS 

i 7.43 

2.17 

0.43 

8.1 

2. 99 

25 

10 ...____ 

6. SI 

7.64 

1.92 

0.6(3 

13.4 

2.84 

24 

u.... 

0. S3 

7.13 

2,04 

0.33 

4.2 : 

2, 94 

' '22 

15... 

a 40 

6.01 

1.97 

0. 65 

7.4 

3.00 

- ■ 23 


1 


It will be seen that the number of pounds of milk required to make 1 pound of 
cheese gradually decreases as the per cent of fat in the milk increases. With three 
exceptions the decrease is very regular, but not proportionate to the increase in the 
per cent of fat in the milk. In making No. 5 more milk was required to make 1 
pound of cheese than, in making No. 4, although the per cent of fat in the latter 
ease was less than in the former. There were two reasons for this—first, more fat 
was lost in the whey in making No. 5, and, second, more casein was lost. With No. 
10 less milk was required to make I pound of cheese than with No. II, although 
there was less fat in the milk from which the former was made, and the loss of fat 
was considerably greater. This is explained by the fact that No. 10 contained over 
1 per cent less moisture than No, 11. Wit-li No. 13 more milk was required to make 
1 pound of cheese than with No. 12, undoubtedly due to the unusual loss of fat dur¬ 
ing the process of manufacture. 

Referring to the third column it wall be seen that the number of pounds of cheese 
made from 1 pound of fat decreases as the per cent of fat in the milk increases. 
This was to be expected, but the figures given will not enable the cheese-maker, 
who handles only normal milk, to draw correct conclusions, because it is evident 
that the number of pounds of cheese made from 1 pound of fat depends more 
upon the amount of casein in the milk than upon any other one thing. In the 
milk from which No. 1 was made, from which half of the fat was removed, there 
was considerably more' casein in proportion to the fat than there would foe in 
normal milk, while there is considerably less casein in proportion to the fat in Those 
cases where cream" was added to the milk to bring it up to the required standard. 
Consequently the pounds of cheese made from 1 pound of fat would with normal 
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milk in all probability be less than the figures given for tlie first four, cheeses and 
more with' the others. * * * The per cent of fat in the first whey is greater in 
those cases where the milk contained a high per cent of fat, but it does not increase 
with any regularity as the per cent of fat in the milk increases. 54 * * 

It would seem from a study of column four that the relative loss of fat in cheese- 
making does not depend primarily, or even secondarily, upon the per cent of fat 
that is contained in the milk from which the cheese is made. While the actual 
loss of fat increases slightly as the fat content of the milk increases, yet the per cent 
lost of the original amount of fat in the milk does not seem in this experiment to 
bear any direct relation to the per cent of fat in the milk. * '* * 

We think the results given indicate that the proportionate loss of fat in the 
manufacture of cheese depends more upon the care and skill exercised during the 
process of manufacture than upon the per cent of fat in the milk from which the 
cheese is made, and that in case it is deemed advisable to manufacture cheese from 
milk containing a very high per cent of fat, even though cream be added to the milk 
to increase it, the skillful maker will not lose a relatively greater per cent of the 
total amount of fat than in making cheese from milk from which a portion of the fat 
has been removed. There does not seem to be any foundation for the statement often 
made that after the fat in the milk has passed 3, 34, or 4 per cent the excess is lost 
in the whey. * * * The average amount lost of the original amount of casein 
and albumen in the milk was about 23 per cent. It will be seen that the loss varied 
as much as 6 per cent, but no facts were brought out during the course of the inves¬ 
tigation that enable us to account for this variation. This loss, as well as several 
other matters that have been brought to our attention during the investigation, will 
be studied in the future. 

The cheeses are being kept and later will be judged by experts. A 
further report will then be made on the effect of composition of milk.on 
the composition and relative value of the cheese. 

Experiments in the manufacture of Edam and Gouda cheese 
(Few York State St a . Bui Fo. 56 , n. ser, 7 May 1S9S 7 pj), 361 7 ~393 7 jigs, 10),— 
The processes of manufacture of Edam and Gouda cheese are described 
in detail, and the results are given of various experiments at the station 
in making both kinds of cheese. A practical cheese-maker, with expe¬ 
rience in maki ng these cheeses, was engaged for the work. The methods 
of manufacture so fully and clearly described in the bulletin can only 
be briefly outlined here. 

It is remarked at the outset that the “results and methods contained 
in this bulletin can not take the place of actual experience. To learn 
the successful methods of manufacture, one must be taught by a skilled 
maker. The results of our work will be helpful only when used prop¬ 
erly in connection with practical, personal experience.” 

The manufacture of Edam cheese ( pp. 361-379).—“Edam cheese is a 
sweet-curd cheese, made from partially skimmed milk. It comes to 
the market in the form of round red balls, each weighing from 3| to 4 
pounds when cured. They are largely manufactured in northern Hol¬ 
land, and derive their name from a town which is famous as a market 
for this kind of cheese.” Edam cheese is made from milk from which 
one-fourth to one-third of the fat has been removed. The milk is 
warmed to a temperature between 85° and 88° P. y the coloring* matter 
9053—Ho. 2-—6 
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added and thoroughly mixed with the milk at that temperature, and 
then the rennet. 

In the trials at the station li to 2 ounces of Carter’s cheese color and. 

to 5| ounces of Hansen’s rennet extract were used per 1,000 pounds 
of milk. The curd should be ready for cutting in from twelve to eight¬ 
een minutes after the rennet is added. After the curd has been cut 
into very small pieces it is rapidly heated to 03° to 9G°F. ? stirring it 
meanwhile to prevent settling, and as soon as it shows signs of hard¬ 
ening the whey is drawn off down to the curd and the press molds 
filled. Specific directions are given for filling, pressing, and bandaging. 

The cheese is salted by either the dry or wet process. In dry salting 
each cheese is placed in a salting mold with a coating of fine salt com¬ 
pletely surrounding it for five or six days, the salt being renewed daily. 
In wet salting the cheese is placed for seven or eight days in a brine 
eontaiiii.il g about 1 pound of salt to 2f quarts of water. 

Following the salting, the cheese is cured in a curing room having a 
temperature between f>0° and 65° F. and a moisture between 85 and 
05 per cent, as shown by a hygrometer. If the atmosphere is not suf¬ 
ficiently moist, Edam cheese will check and crack and be spoiled for 
market. 

When about two months old the cheese is prepared for market by 
smoothing the surface in a turning lathe, coloring by placing it in a 
carmine solution for about a minute, coating with boiled linseed oil to 
prevent checking, and then wrapping in tin foil. 

Following is a comparison of some points in the manufacture of Edam 
and American Cheddar cheese and of the relative profits from the two: 

(1) One is made from partially skimmed milk: the other, wlien at its best, is made 
from whole milk. 

(2) While it is very important in making Cheddar cheese to have the milk in per¬ 
fect condition, it is absolutely essential in making Edam cheese. 

(3) In making Cheddar cheese the removal of moisture is largely effected in the 
vat by the use of a higher temperature in heating the curd. In making Edam cheese 
the removal of moisture depends more upon the fineness of cutting the curd and 
subsequent'pressing.. The latter process is much l^ss economical as regards loss of 
milk constituents, 

(4) In making Cheddar cheese more or less lactic acid is formed, according to special 
conditions; in making Edam cheese every effort is made to hasten the process at 

; every stage and'prevent the'.formation of lactic acid. In one ease we work to pro¬ 
duce an acid curd; in the other, a curd as free as possible from acid. 

(5) The details of salting’ and curing differ radically in the two methods. In gen¬ 
eral the manufacture of Edam cheese requires labor and care in giving attention to 
many more details than the manufacture of Cheddar cheese, however much the lat- 

■ x ter should have for best success. * * * 

(6) In comparing the profit derived from the manufacture of Edam and American 
Cheddar cheese we must consider the character of the milk used in making Edam 
cheese—it is a}>proviinately one-fourth or one third skimmed milk. American Ched¬ 
dar cheese made from milk of this character would hardly wholesale, on an average, 
for over 7 cents per pound, or, say, about 70 cents for the cheese made from 100 pounds 
of milk. On the other hand, Edam cheese, made from the same milk would whole¬ 
sale for from 15 to 20 cents per pound, which, for 100 pounds of milk, would equal 
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from $1,50 to $2. After calculating the inert*used cost involved in making Edam 
cheese, it is a conservative estimate to say that the money received for 100 pounds 
of milk will he about double the amount received for the same milk when made 
into Cheddar cheese. 

The results of some fourteen trials in making Edam cheese are sho wn 
and discussed. In these trials milk was used which contained front 11,20 
to 12.21 per cent of total solids and from 2.15 to 3.20 per cent of fat. 
From 51.43 to 55.(55 per cent (53.5 on an average) of the total solids of 
the milk was lost in the whey. 

These results confirm the results of our previous st udy of skimmed milk in respect 
to loss of milk solids in cheese-making, though the losses here are greater than 
would ever occur in making the same milk into Cheddar cheese. * * * 

in the cheese made from 100 pounds of milk there were retained from 4.50 to 
<>.17 pounds of water, with an average of 5,16 pounds. This is a very much larger 
amount of water than is retained in cheese made from normal milk by the ordi¬ 
nary Cheddar process. Edam cheese loses about 8 per cent of its weight in curing. 

The mamifaeture of Gouda cheese (pp. 380-380).— 4 6 Gouda cheese is a 
sweet-curd cheese made from whole milk. In shape the Gouda cheese 
is somewhat like a Cheddar with the sharp edges rounded off* and 
sloping toward the outer circumference at the middle from the end 
faces. They usually weigh 10 or 12 pounds, though they vary in 
weight from 8 to 10 pounds. They are largely manufactured in southern 
Holland, and derive their name from the town of the same name. The 
cheeses made in these experiments had their largest diameter about 10 
inches, and were about 4 inches high when green w 

Fresh sweet milk is heated to 88° to 90° F., 1 ounce of Hansen’s 
cheese color per 1,200 pounds of milk mixed with it, and then 4| to 5 
ounces of Carter's fresh rennet extract per 1,000 pounds of milk 
added. The curd should be ready for cutting in fifteen or twenty min¬ 
utes. It is cut the same as in the Cheddar process, except finer pieces— 
the size of a pea or wheat kernel. It is heated, with constant stirring, 
until 104° F, is reached, which should require from thirty to forty min¬ 
utes. The whey is run off* and the curd placed in molds, maintaining 
a temperature of nearly 100° F, After being bandaged and pressed 
it is salted by rubbing over with salt until the salt begins to dissolve* 
This treatment is repeated twice daily for ten days. It is cured under 
conditions similar to those for Edam cheese, described above. Under 
these conditions the cheese ripens in two or three months. 

Four trials in making Gouda cheese are reported, using milk with 
from 3.75 to 4.5 per cent of fat, From 7.73 to 9,66 per cent of the fat 
and from 22.4 to 24.45 per cent of the casein and albumen of the whole 
milk was lost in the whey. 

From 100 pounds of milk there were made from 11,60 to 13,35 pounds of green 
cheese, with an average of 12.50 pounds. This was equivalent to nearly 3 pounds 
of green cheese for 1 pound of fat in milk. This large yield is due to retention of 
moisture, which varied from 4.95 to 5.79 pounds, and averaged 5.40 pounds for the 
cheese made from 100 pounds of milk. The amount of water in 100 pounds of cheese 
varied from 41.25 to 45.43 pounds and averaged 43.50 pounds. In two months the 
cheese had lost about 17,5 per cent of its weight in curing. 
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The use of the hygrometer in cheese-curing rooms (pp. 886-393)*—A 
description of this instrument and the method of using it, and a table 
showing the per cent of saturation corresponding to various readings 
of the instrument. 

“Fleisehraami states that the air in a cheese-curing room or cellar 
(Keiselcellar) should never go below 10° 0 (50° F) and never above 18° 
0 (64.4° F). The moisture should not drop below 65 per cent of sat¬ 
uration,” 


TECHNOLOGY. 

Shrinkage of wool, 0. F. Curtiss (Iowa Sta . Bui . Wo . 21, pp. 775- 

777). 

Synopsis .—A comparison of keeping wool for about a year in three different ways, 
namely, in a tightly closed box, in a sack suspended from the ceiling, and 
wrapped in paper. No difference in shrinkage was apparent. 

To observe the loss occasioned by handling and keeping wool under 
varying conditions, 24 fleeces were divided into four lots and kept by 
three different methods for about a year. Three lots of the wool were 
from high-grade Shropshire sheep, clipped between April 14 and 18, 
1892. The fourth lot was sheared June 15 from a flock of mixed Shrop¬ 
shire and Southdown sheep. One lot was packed in a tight box with 
a close-fitting cover, another was placed in a sack suspended from the 
ceiling, and a third was placed upon a shelf and tightly covered with 
paper to keep out the dust. The lot sheared June 24 was placed in a 
sack and suspended from the ceiling. All four lots were, kept in the 
same room. The results of weights taken at different intervals during 
the year are tabulated. 

There was practically no change of weight in the first three lots of wool sheared 
in April. In fact, the aggregate weight of the three lots on June 15,1893, was exactly 
what it was when taken off in April, 1892. Some variation occurred in the meantime, 
a few of the changes being hard to account for, but the variation was not great at 
any time. 

The late-clipped wool, however, showed a loss during the year of about 6 per 
cent of the original weight, and as the first weight was not taken until a week after 
shearing, there may have been an additional loss that was not determined. 

Preservative and remedial processes applied to wines of warm 
countries, L. Paparelli (California Sta. Report of the VUicultural 
Work during the seasons 1887- 7 S9 , pp. 275-342, figs . 2 ).—Under this head 
are discussed at length the sterilization of wines by filtration through 
“Ohamberland candles,” the application of electricity in the aging and 
conservation of wines, the use of ozone for the same purposes, and the 
pasteurization of wine. The effect of pasteurization is thus summa¬ 
rized : 

(1) All fermentative germs, of whatever nature,, are killed by the heat; the more 
promptly the higher the heat and the alcoholic contents of the wine. Wines poor in 
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alcohol, and ©specially those containing a remnaut of sugar, require a higher tern- 
perature than those fully fermented out and rich in alcohol. 

(2) Acids present in the wine are, under the influence of the heating, partly 
neutralized by entering into combinations (ethers) which form part of the flavors of 
older wines, hence acetified wines become of milder taste at once, and even milk-sour 
ones gradually lose their “scratchiness,” if not too far gone. 

(3) Wines while maturing in the cask are always found more or less impregnated 
with atmospheric air (oxygen), the gradual absorption of which forms a most essen¬ 
tial part of the maturing process. After pasteurizing the wine is found free from 
oxygen, proving that it has been absorbed during the process, thus often accomplish¬ 
ing, in a short space of time, an advance toward maturity that at the ordinary 
temperatures would have required several months. 

(4) When the heat is raised sufficiently high (to about 160°, which can be done 
without injury to common wines) the unstable “albuminoid” substances of new 
wines, that continue to cause the formation of deposits of lees for one or even two 
years after the completion of the vinous fermentation, are at once rendered insoluble, 
and thereafter cease to give trouble; the wine, after having been cleared by settling 
or filtration, forms no more deposits, and can if necessary, be bottled. 

“Ohamberland candles” and Houdart’s apparatus for pasteurizing 
wines are described in detail. 

In the Appendix (pp. 343-345) Oarpene’s new method of analysis of 
the raw materials containing tartrates and a short discussion of the 
methods of ascertaining the strength of wines are given. 
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Drainage; J. M. Bloss (Oregon Sta ,. Bui. Wo. 26, May , 1893, pp. 11, 
Jigs. 2 ),—An address on the principles and practice of drainage as ap¬ 
plied to Oregon, delivered before the Marion County Horticultural 
Society, Salem, Oregon. 

Tile drainage, X). NT. Barrow (Louisiana Stas. Bui. Wo. 22,2d ser ,, p. 
675 )*—Tile drains 3, 34, and 4 feet deep all gave as good results when 
laid 40 feet apart as when closer. The tile-drained soil was less in¬ 
clined to crust and puddle than formerly. 

Early vs. late irrigation, J. W. Sanborn {Utah Sta. Bui. Wo* 23, 
July, 1893, pp. 11-14 ).—To ascertain “the proper time to begin and to 
close irrigation,” experiments were made during 1890,1891, and 1892 
on three sets of plats of poor, dry, upland soil. “In the first series 
irrigation began on the plats in one set earlier than on the other, but all 
ended the same day. In the second set irrigation dosed at a later 
period in plant growth on one set than on the other, and in the third 
set irrigation began earlier and ended later with one plat of the series 
than for the other.” Potatoes and wheat were the crops experimented 
on the first year and wheat and oats the second and third years. 

By the system of both early and late watering decidedly larger crops of grain were 
received, and only a little less of straw. While the crops were light and for ; :bnly 
a plat by each method for this trial, yet the result is the average for three years, 
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and accompanied by a rotation of the plats, so that each plat was treated by each 
method. If the figures represent a law it would appear that grain can be watered 
at a later period than is customary. The watering in each case for the la,to water¬ 
ing was hut a short time before harvesting;, being from live to ten days after the last 
watering of the late-watered plats. 

The following’is the author’s summary of results: 

(1) Very early watering was not an economical process. 

(2) Very early watering increased the yield of grain and the ratio of grain to 
straw, hut not the total yield of grain and straw. 

(3) Very late watering increased the total yield. 

(4) Very late watering increased the ratio of grain to straw* 

(5) Irrigation changes the ratio of straw to grain* 


STATION STATISTICS* 

Reports of treasurer and director of Maine Station for 1892 

{Maine Sta. Report for 1892, pp. iir-Yiii).—General statements regard¬ 
ing the work of the station, a financial report for the fiscal year end¬ 
ing June 30, 1892, and a table of contents and index. 

The work of the station during 1892 has been in the following lines: 

(1) Inspection of fertilizers; (2) analyses of cattle foods, including certain patent 
foods which are offered for sale at greatly advanced prices; * * * (3) investiga* 
tions concerning the secondary effects of pollination; * * * (4) experimental 
work on varieties and methods of treatment of certain garden vegetables, including 
cabbages, tomatoes, and egg plants; (5) contents, cultivation, and care of small and 
large fruits which are being tested; (6) spraying experiments, specially with refer¬ 
ence to the apple scab and codling* moth; (7) the identification and description to 
inquirers of such injurious plants and insects as are sent to the station; (8) investi¬ 
gations in plant nutrition bearing upon the economical use of crude fertilizing ma¬ 
terials: (9) digestion experiments: (10) feeding experiments With swine and milch 
cows. * * 

Sixth Animal Report of Nebraska Station {Nebraska- Sta * Re¬ 
port for 1892, pp. 27). —Brief general statements regarding the work 
of the station by the director, botanist, chemist, entomologist, geologist, 
horticulturist, and physicist, together with a detailed financial report for 
the fiscal year ending June 30, 1892. The principal lines of work fol¬ 
lowed in 1892 were on sugar beets and animal diseases. 

Report of director of North Dakota Station for 1892, H. E. 
Stookbridge (North Dakota Sta. Report for 1892 3 pp. 31, platen a).— 
This includes general statements regarding the work of the year, sum¬ 
maries of Bulletins Nos, 5-8, and a financial statement for the fiscal 
year ending June 30, 1892. The chemical department of the station is . 
studying the soils of the State. The horticultural department reports 
experiments with Russian willows and poplars, evergreens, orchard 
fruits, grapes, vegetables, and grasses. In the botanical department 
attention was given to the following subjects: “(1) Treatment for pre¬ 
vention of potato scab; (2) hastening maturity of potatoes; (3) propa 
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gation of cereals from immature seed; (4) testing’ of seed wheals and 
compilation of results; (J) root tubercles of tlie legumes of tlie State; 
(6) the native flora; (7) thuds tor preservation of plants, fruits, etc., 
in natural condition.” ' The agricultural department is conducting 
field experiments with wheat, oats, peas, forage plants, and root 
crops. 

Fifth Annual Report of South Carolina Station (South Caro¬ 
lina Sta. Report for 1892 , pp. 28 ).—General statements regarding the- 
work of the station and a financial report for the fiscal year ending 
June 30,1892. Field experiments are being conducted with corn, cot¬ 
ton, forage plants, potatoes, sorglm/a, and tobacco. In horticulture tlie 
work includes orchard and small fruits, grapes, cantaloupes, beets, 
watermelons, cucumbers, tomatoes, cabbages, onions, beans, turnips, 
and nuts. Analyses are reported of miilo maize, Kaffir corn, Jerusalem 
corn, pearl millet, sorghum, sugar beets, teosinfce; silage from inillo 
maize, corn, and sorghum; fertilizers; waters; ores and minerals; clay, 
and marls. 

Third Annual Report of Tennessee Station (Tennessee Sta. 
Report for 1890 , p. 15 ).—Brief general statements regarding the work 
in several departments of the station; a list of bulletins published dur¬ 
ing the year, and the treasurer's report for the fiscal year ending June 
30, 189(4 

Fourth Annual Report of Tennessee Station ( Tennessee Sta . 
Report for 1891 , pp. 12 ).—Brief general statements regarding the work 
in the several departments of the station; a list of bulletins published 
during tlie year; and the treasurer's report for the fiscal year ending 
June 30,1891. 

Fifth Annual Report of Tennessee Station (Tennessee Sta . 
Report for 1892, pp. 96, figs. 23, plates 8 ).—This includes general state¬ 
ments regarding* the work in the several departments of the station; 
the treasurer’s report for the fiscal year ending June 30,1892; a summary 
of Bulletins vol. y, Nos. 1, 2, and 4; an account of feeding experiments 
with milch cows; the history and organization of the station; and the 
text of laws relating to the station. 

Seccftid Annual Report of Washington Station (Washington 
Sta. Report for 1892 , pp. 8-14 ).—Brief general statements regard¬ 
ing the work of the station, and a financial report for the fiscal year 
ending June 30, 1892. The work has included field experiments with 
wheat, oats, barley, corn, grasses, potatoes, flax, and sugar beets; 
experiments with poultry, and the testing of varieties of orchard and 
small fruits, and forest trees. 
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Nostrums for increasing the yield of butter, II. W. Wiley, 
(Division of Chemistry, Farmers ! Bulletin No. 12, ])p* 16). —The object of 
this bulletin is to expose sucli frauds as u black pepsin,” u gilt-edge 
butter compound,” and similar materials which have been quite exten¬ 
sively advertised for increasing the yield of butter. It is claimed in 
the advertisements that from a pound of butter, a quart of milk, and a 
small quantity of the butter compound, 2 pounds of butter may be 
made. The bulletin shows that these compounds consist essentially of 
salt, coloring matter, and a little pepsin or rennet. When the mixture 
of butter, milk, and a little of the compound is churned the pepsin 
or rennet causes the milk to coagulate and solidify with the butter. 
Butter made in this way contains an excessive amount of water, as 
directions are given not to work the butter, and also contains the 
easel iq milk sugar, and other ingredients of the milk. Hence sucli 
butter can be kept only for a short time without spoiling. The butter 
compounds are retailed at from $2 to $2.50 a box of about 2 ounces. 
Their sale and use is regarded as fraudulent, and farmers are cautioned 
against buying them. They are assured that u any substance which is 
presented to them for the purpose of increasing tint yield of butter 
above that of the normal belongs; to s'ome such class of fraud as has 
been exposed in this bulletin.” Butter made with the aid of these 
compounds can be distinguished from genuine butter by melting a 
sample in an ordinary test tube and comparing it with a similaj sample 
of melted genuine butter. u In the adulterated article almost half of 
the whole volume will be a mixture of water, curd, and other materials, 
while with the genuine article of butter the fat will separate in a clear, 
limpid mass, and a. small amount of water and a little curd only will 
appear at the top.” 

Monthly Weather Review (Weather Bureau , Monthly Weather 
eviewy ml. XXL Xos. 1-6 , Jan.-June 7 189 8 ^ pp. 1-178 , charts 40).— The 
March number contains an original contribution on the violent storms 
of March 23, 1893, by H. A. Hazen; the remaining numbers are de¬ 
voted exclusively to the usual meteorological topics. 
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Annual meteorological summary for the United States for 
1892 (W eather Bureau, Supplement to Monthly Weather Review, Decem¬ 
ber, 1892, pp. 216-362 , charts 7). —A summitry of weather conditions 
over the United States during-1892 is given in notes, tables, and charts 
based on data furnished by 1,069 regular and voluntary observers of 
the Weather Bureau. 

The climate of Chicago* H. A. Hazen ( Weather Bureau , Bui . No, 

* BP* maps 3, figs. 24 ),—This bulletin is a summary of meteoro¬ 
logical observations at Chicago since 1S70, and embraces discussions of 
the following topics: Location of Chicago, records of meteorologic obser¬ 
vations, influence of the lake on climate, temperature of the lake water, 
lake water temperature at Grand Haven and Milwaukee, influence of 
the lake on the air temperature, prevailing winds, temperature and 
wind at Chicago and Indianapolis, general influence of the lake on pre¬ 
cipitation, heaviness of precipitation with each wind, lake influence on 
dew-point and relative humidity, lake influence on wind velocity, mean 
velocity of wind during storms, land and lake breezes, pressure of the 
air, mean temperature, hours of observation, exposure of thermometers, 
niean seasonal temperature, accumulated temperature, highest and low¬ 
est temperature, cold waves, variability of temperature, diurnal range 
of temperature, precipitation, heavy precipitation, wind velocity, diur¬ 
nal range of wind velocity, velocity of wind at different hours, storru 
winds, wind direction, dew-point and relative humidity, clouds, direc¬ 
tion of wind and cloud motion, fog, smoke, cause of fog, thunder and 
severe local storms, diurnal variation of air pressure, first storm warn¬ 
ing, weather predictions, storm frequency; are the seasons changing! 
freezing of the lake; is the water level of the lake diminishing! meteoro¬ 
logical summary, and abstract of journal (1870-1891). 

The rape plant, T. Shaw (Office of Experiment Stations , Farmers- 
Bui No, If pp. 20), —A popular article on the rape plant. The follow¬ 
ing subjects are treated: Description and history of the rape plant, 
experience with rape in Canada, experience in growing rape in th<? 
United States, varieties, soils for rape, preparation of soils, fertilizer^ 
methods of sowing and cultivating, and the uses of rape. 

The Dwarf Essex is the only variety which has been successful on 
this continent. The experience of the Ontario Agricultural College, at 
Guelph, with this plant has been entirely favorable since its introduc¬ 
tion on the college farm in 1889. Grown after a crop of rye, an acre oi 
it has been found to pasture 19 to 16 head of lambs for two to two and 
a half months. Under more favorable conditions one acre of rape pas¬ 
tured 36 or 37 head of lambs for two mouths. Lambs have made 
satisfactory growth on such pasturage. Bape is especially recom¬ 
mended for pasturage, for soiling, and as a cleaning crop. 

Foods and food adulterants— canned vegetables, K. P. McElroy 
and W. D. Bigelow (Division of Chemistry , Bui No. 13, part rm , 
pp. 1015-1167). —This bulletin consists of a report on analyses and 
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examinations of the following canned vegetables ])iu'(*liase<l in the open 
market : Artichoke*, asparagus, beans, Brussels sprouts, corn, okra, 
peas, pumpkin, squash, sweet potatoes, tomatoes, macedoine, mixed 
corn and tomatoes, mixed okra and tomatoes, and succotash. .Exam- 
i nations were also made of the cans, hot ties, etc., in which the vegetables 
were put up. 

u The work with canned vegetables has been directed especially to 
the methods of preserving, the preservatives employed, the character* 
of the vessels in which the goods are preserved, and to their food value' 
and digestibility.” The analyses consist of determinations of water, 
ether extract, liber, ash. salt, nitrogen, albuminoids, digestible albu¬ 
minoids, and carbohydrates. The preservatives looked for were boric 
acid, salicylic acid, benzoic* acid, sulphurous acid, saccharin, and liydro- 
impfliol; and the metallic contaminations, copper, lead, tin, and zinc. 
The tables of analyses are prefaced by an introduction and summary 
by H. W, Wiley, and historical notes, methods of analysis employed, 
and an article on greening vegetables with salts of copper, by the 
authors of the bulletin. An appendix contains a variety of abstracts 
of articles on the occurrence of copper in canned goods, the physiological 
action of tin, the use of tin cans for canning, etc. 

[It is explained that the true theory of canning] rests upon tile fact that the genus 
of microorganisms capable of inducing decay of the food are killed by a high tem¬ 
perature. The exclusion of the external air prevents the access of new germs, and 
■thus the foods are preserved simply because the organisms winch produce putrefac¬ 
tion can not be introduced. A temperature high enough and sufficiently prolonged 
to kill these germs in vegetables tends to disintegrate many of them and render them 
less attractive to the eye than When in the natural state. For this reason cairners 
have sought other methods of preserving the foods in such » way as not only to pre¬ 
serve them from decay, but also to preserve their natural attractiveness. * * * 

Opinions are divided in regard to the vvholesomeness or imwholesoinene.ss of these 
added preservatives, the great weight of testimony being to the effect that while 
these bodies in small quantities are not injurious to health, yet the continual use of 
them, even in such small quantities, may finally become prejudicial. It is also shown 
that the same'qualities which enable these preservatives to prevent the action of 
microorganisms, and thus preserve the food from decay, are also active in the diges¬ 
tive organs and hinder the normal functions of the digestive ferments. In other 
words, the forces which tend to preserve in this way the vegetables from decay also 
tend in like manner to retard the processes of digestion. * * * Concisely, the 
views which we have reached as a result of these investigations are these: First, 
that the use of added preservatives is, upon the whole, objectionable; second, that 
their absolute inhibition is not warranted by the facts which have come to our 
knowledge, but in all cases their presence should he marked upon the label of the 
can. 

There are other added chemicals which are found in many varieties of canned 
vegetables, which are used not especially for the purpose of preserving them, but 
for adding to the attractiveness of their appearance. I refer chiefly to the use of 
copper and zinc salts to secure and preserve the green color of canned peas, beans, 
etc. The use of copper for this purpose is a very old one. Long ago it was observed 
.that the cooking of peas, beans, and other green vegetables in imperfectly cleaned 
copper vessels would secure a deeper and more attractive green appearance for the 
cooked product. It did not take the observing cook long to discover that this 
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impTuvomeut in apponraurt; was din; to tin* copper or zin<* ]>i*«-ut in i hr ro|p< f o? 
•brass yghewIs. The same efifeet was found to be proilueed. when those vegetables 
were cooked in ordinary vessels with the use of small quantities of copper or zinc 
salts. Upon the whole, copper salts wen; found more convenient for this purpose, 
and hence at the present day an immense industry has grown up in the greening of 
canned vegetables by the use of copper and zinc, especially of the former. * * •• 

[The data given in the bulletin show] that a, large part of such canned goods 
exposed for sale in this country has been greened by the addition of copper, and in 
sonic eases of zinc. For instance, the amount of copper found in peas of French 
origin was uniformly much greater than that found in American canned peas. Of 
forty-three samples of American canned peas examined, 32.56 per cent were found 
to contain no copper, while 67.44 per cent were colored with copper. Of thirty-six 
samples of French peas, all were colored with copper except one, which was colored 
with zinc. 

The amount of copper found ranged from less than 10 to over 100 mg. 
per kilogram. As to the effect of copper on health, it is believed that 
“the continued and regular consumption of even the small quantities 
of these materials-present in canned vegetables must be regarded as 
at least prejudicial to health.” It is deemed very desirable that vege¬ 
tables artificially greened be so labeled, with a statement of the nature 
and amount of the greening material used. 

The investigations show further that lead is a very common con¬ 
stituent of canned goods. This comes from using tin and solder 
which contain much lead* “The tin of some of the cans has been 
found to contain as high as 12 per cent of lead,” and “analyses of 
numerous samples of the solder employed show it to contain fully 50 per 
cent of lead.” In Germany the laws require that the tin shall not con¬ 
tain more than 1 per cent and the solder more than 10 per cent of lead. 

Reports of the statistician (Division of Statistics , Reports Xos. 
105-108* n, set\, June , July , August, and September , 1893* pp. 179-369 ).— 
Besides the crop reports, notes on foreign agriculture, and freight rates 
of transportation companies, these reports contain articles on the fol¬ 
lowing subjects: Report Kb. 105—Agriculture in the Caucasus, The 
customs tariff of Martinique, Agricultural produce statistics of the 
United Kingdom; Report Xo. 100—Statistics of Ontario, Use of maize 
of the United States in Mexico; Report Xo. 107—The wheat crop of 
India for 1803. The winter oil-seed crop of India, The production of 
com in Xew South Wales. 
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Determination of nitrogen in nitrates and in mixtures of 
nitrates with organic and inorganic nitrogenous materials, V. 
Sohenke ( Chem . Ztg. 9 17 (1893), JS r o. 54, pp. 977-979 ).-—After a critical 
review of the numerous methods proposed for the determination of 
nitric nitrogen, the author selects the TJlscli method as the one most 
to be recommended on account of its simplicity, rapidity, and accuracy. 
In this method the nitric acid is reduced by gradually heating it with 
iron reduced in hydrogen in a solution acidulated with sulphuric acid. 
The author finds it very essential that the proportions between sub¬ 
stance and reagents be correct aud recommends the following: In the 
analysis of nitrate of soda 20 grams of substance is dissolved in 1 liter 
of water, and to 25 c. c. of this solution in a distilling flask are added 4 
grams of iron reduced in hydrogen and 12 c. c. of sulphuric acid of 
1.35 specific gravity (2 volumes II 2 0 and 1 volume cone. H 2 S0 4 ). This 
is gradually heated to boiling, where it is maintained a few r minutes, 
and then after washing down the inside of the flask, 50 c. c. of water 
and 25 c. c. of sodium hydrate solution of 1.3 specific gravity are added. 
The ammonia is then distilled over and collected in sulphuric acid, and 
the result titrated against barium hydrate. It is advisable to use a 
safety tube in the distillation to prevent any of the alkali being car¬ 
ried over. The reduction requires eight to ten minutes and the distil¬ 
lation about twenty minutes. A large number of determinations can 
be carried oil simultaneously. By using 6 grams of iron and 20 c, c. 
of acid mixture, 1 gram of nitrate of soda may be thoroughly reduced. 

The following combination of the TJlscli and Kjeldahl methods is 
recommended for the analysis of mixtures containing nitrates: From 
1 to several grams of the material, according to its nature, is placed 
in a digestion flask, mixed with water to a pasty consistency, from 
1 to 4 grams of iron added, according to the amount of nitrogen, 
and from 5 to 10 c. c. of sulphuric acid of the strength given above. 
In the case of substances rich in lime relatively more sulphuric 
acid is added. The mixture is then digested carefully until the 
end of the reaction. A little copper oxide and about 15 c. c. of sul¬ 
phuric acid containing 200 grams of phosphoric anhydride per liter of 
concentrated, acid are then added and the mixture is again digested as 
in the Kjeldahl method until the solution becomes light green, indi- 
222 
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eating fclie end of decomposition. The operation of digestion occu¬ 
pies from three-quarters of an hour to an hour and a quarter when 
much organic matter is present. 

In distilling off the ammonia it is recommended to add a few grains of 
zinc to prevent bumping. 

In comparisons on Peruvian guano and on a mixture of nitrate of 
soda, ammonium sulphate and dried blood, the above method gave very 
slightly higher (0.04 to 0.08 per cent), results than the Jodlbaur or 
Seo vell-Guiming methods. The method has been satisfactorily used at 
the Breslau station for more than a year. The presence of chlorides, 

* it is said, does not affect the results.— e. w. a. 

The action of a ferment in ripe bananas affecting the accurate 
determination of sugar, F. Mierau (Chem. Ztg17 (1893), I\ r o. 55, p. 
1002 , and Afo. 55, pp. 1021 , 1022 ).—In studying the aqueous extract of 
ripe bananas the author observed that the conditions of the extraction 
materially affected the proportions of inverted and cane sugar in the 
extract. The relation of inverted sugar to cane sugar was as 10:23.4 
in one ease, 10:9.7 in another, and 10:5.95 in another. Subsequently 
he found a ferment in ripe bananas, invertase, capable of inverting cane 
sugar. This was destroyed by cooking the fruit previous to extracting 
the sugar. 

His conclusions are that the sugar in ripe bananas is principally cane 
sugar; and that correct results are obtained only when the fruit is 
cooked previous to the determination of the sugar to prevent the action 
of the ferment. If this precaution is omitted the amount of cane sugar 
in the extract diminishes and the inverted sugar increases as the tem¬ 
perature at which the extraction is made increases. By extracting for 
five hours at 54°-57°C. all the cane sugar of the fruit and a considera¬ 
ble amount of cane sugar which was added was inverted.—E. w. A. 

Bacteriological and chemical studies on egg albumen, H. 
Scholl (Arch. Hyg 17, pp. 535-551).—The first part of the investiga¬ 
tion, the bacteriological part, was made to ascertain whether the white 
of the egg could be made destructive to bacteria by treating it with 
potassium hydrate. It had been already shown that treating blood 
serum with potassium hydrate rendered it unfit to support bacterial 
life, and the authors experiment showed this to be likewise true for 
egg albumen. Plate cultures made of the white of fresh eggs treated 
with potassium hydrate produced large numbers of colonies at first, 
which rapidly disappeared, until after six days practically none 
remained. ^ 

Then followed the chemical studies, made to investigate the .change 
which had taken place in the albumen and, if possible, to account for. 
the effect produced on the bacteria. These studies led the author to 
the following conclusions: . 

(1) The white of normal fresh hens’ eggs contains carbonic acid in 
combination, which is freed by the addition of an acid without the appli¬ 
cation of heat. 
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(2) This carbonic acid exists mainly in the form of bicarbonates, 
altliougli a smaller part is in the form of monocarbonate-s. 

(3) Heated to 00° 0., a part of the carbonic acid is given off and the 
albumen- itself very gradually coagulates. 

(4) The term u coagulation temperature’ 1 does not belong in the same 
category with the terms' boiling point, melting point, freezing point, 
etc., for a single definite temperature at which the coagulation will take 
place can not be given. The time element enters into consideration, 
and it is necessary in giving the temperature of coagulation to fix the 
time within which complete coagulation will take place. 

(5) The coagulation of egg albumen bears a close relation to the 
decomposition of the carbonates which result in giving off carbonic acid. 
If the torniula of egg albumen is assumed to be— 

Alkali-0 , COi 
Albumen—(V 

the union of two molecules to form coagulated albumen with the formula 

AlbuineiPsQ 

Albumen/" 

would result in an alkali carbonate and free carbonic acid. 

(()) Albumen treated with potassium hydrate and rendered incapable 
of coagulation can be changed back to normal coagulable albumen by 
treating it with carbonic acid.— E. w. A. 

The progress in the domain of agricultural chemistry, J. Konig 
and E. Haselhoef ( Ghem. Ztij17 (1893), Wo. 00, pp. 1087-1089 ).—In 
the report of the preceding year* reference was made to experiments 
by Maercker which tended to show that, owing to the cumulative tend- 
eney of phosphoric acid in the soil, the application of phosphoric 
acid might be decreased after the soil had become rich with appli¬ 
cations. In other words, that the phosphoric acid not used by one crop 
would be retained by the soil and be available to subsequent crops. 
Further experiments by Maercker i have indicated that this after action 
of the phosphoric acid lasts only a short time, as the phosphoric acid 
changes to a very difficultly soluble form. He recommends, therefore, 
that the application of phosphoric acid be limited to the amount required 
by one maximum crop. 

The question as to the form in which phosphoric acid should be applied 
to the soil has been widely studied. The extensive use of ground 
Thomas slag* has resulted in the placing of very inferior material on the 
market. As compared with its efficiency, the price of the phosphoric 
acid in Thomas phosphate, according to the calculations of Maercker and 
Vogel, is relatively higher than that in superphosphates. Concerning 
the use of Thomas slag on meadows, Hansen J reports that it gave good 

niiem. Ztg. ? 10 (1892), p” 508. ' 

iZtsehr, Lautlw. Cent. VeivSachsen* 1899, p. 18. 

t Jour. Lamlw.j 40, p. 309. 
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results. The yield was increased when it was applied with kaimt. 
These two fertilizers had an especially favorable effect on the growth 
of leguminous plants. Nitrate of soda in. connection with Thomas slag 
increased the yield, but the profit was not as large as where Thomas slag 
and kail lit were used. 

The use of potassium phosphate as a fertilizer lias been quite widely 
recommended. Liieke* obtained good results from its use as an inter- 
cultural manure, especially when applied with a small quantity of nitrate 
of soda. From other sources its use has been cautioned against as 
unprofitable. It is to be recommended, therefore, that further experi¬ 
ments be made with its use before it is generally adopted. 

Ini men dor fi', t like Hoklefieiss and others, has called attention to the 
action of phosphoric acid in conserving the nitrogen in decaying organic 
matter. His investigations showed that soluble phosphoric add re¬ 
tarded the fermentation and also acted as a conserving agent by fixing 
the ammonia produced. This action of phosphoric acid was noticeable 
also in the presence of air. The greatest possible exclusion of air re¬ 
mains, however, the best means for preserving barnyard manure. 

It was mentioned in the report of the previous year that Griffith 
claimed to have noticed the assimilation of ammonia directly by beans, 
without previous nitrification having taken place. Pitseh f has further 
studied this question. By preventing the nitrification in the soil, he 
found that plants were able to assimilate ammonia nitrogen directly 
and use it for their nourishment. The plants preferred, however, the 
nitrate nitrogen. 

Concerning the difference in efficiency of nitrate of soda and sulphate 
of ammonia. Wagner reported experiments in his book § which indi¬ 
cated that under the most favorable conditions the efficiency of am¬ 
monium sulphate was about 90 per cent of that of nitrate of soda. Tie 
found that the action of ammonium sulphate was materially improved 
by the presence of carbonate of lime. This has also been noticed by 
Stoeklasa j| in his experiments in manuring beets. 

Frank’s view, that not only leguminous plants but all plants have 
the ability to assimilate the free nitrogen of the air, lias been supported 
by recent investigations by Liebseher. Liebscher seems to be inclined 
to the belief that certain non-leguminous plants are in a condition to 
assimilate atmospheric nitrogen when all the conditions are favorable. 

Kiihnlf has argued against the practice of green manuring with 
leguminous plants, which has been so widely .and universe!ly rec¬ 
ommended since the discovery that leguminous plants can derive 

* Landw. Presse, 1891, p. 102; 1892, p. 345. 
f Jour. Land., 40, p. 1. 
t Lnmlv. Vers. Stilt. 42, (1893), p. 1. 

§ Die Stickstolx Dangling dewLandw. Ciilrurpdavi/ani, 

|| Ztseln*, angew, (them., 1892, p, 595. 

f Ztsclir. Landw, Cent, Ver. Sachsen, 1899, Nos. 1, 3, and 4, 
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their nitrogen from the air. He declares that, with the exception 
of green manuring with lupines on light sandy soils, green manuring 
marks no progress in agricultural practice. He considers the,prac¬ 
tice of raising crops and plowing them under to he irrational and 
wasteful, and suggests rather that such leguminous crops be grown as 
can be fed to animals, and the manure thus produced used to enrich 
the soil in nitrogen and humus. By this method a much more thorough 
utilization of the crop is accomplished. In this way alone will the cost 
of production be diminished. 

Up to the present time the chemical and mechanical means applied for 
the repression of nematodes have led to negative results. The root blight 
of the beet has been shown by Hollrung* to be caused not only by a 
fungus growth, but also and principally by an unfavorable chemical and 
physical condition of the soil. The best means of preventing the disease 
is believed to be frequent and deep cultivation, rendering the soil 
porous and allowing the air to penetrate it. 

In the control of potato rot, copper preparations have been principally 
used. Marekf found that sprinkling the plants with copper-lime mix¬ 
ture gave good results. Streblf found that sprinkling or dusting over 
the plants with this copper-lime mixture increased not only the number 
of healthy potatoes but also the total amount of starch. Liebscher,§ 
on the other hand, cautions against the use of copper preparations, as 
they only give relief when applied at exactly the right time and injure 
the plants when their application is followed by a dry season. If the 
mixture is washed off from the leaves soon after application, of course 
neither the one result nor the other result follows. 

Experiments on the effect of the quality of the seed of grains on the 
growth of the plant and on the quantity and quality of the yield have 
been reported by Kerpeley,|] Leydhecker.fl and Edler and. Liebsclier.** 
The former found that the growth of plants from large and fully devel¬ 
oped wheat kernels was more uniform and vigorous and produced 
the largest proportion of seeds capable of germinating. Leydhecker’s 
experiments with rye and wheat also showed the favorable influence ol 
heavy seed on the quantity and quality of the product. Edler and 
Liebscher found, in agreement with Biimker, that in the case of wheat 
the weight of the kernel had a greater influence on the yield than the 
weight of the panicle. In the case of panicles of the same weight the 
yield of grain and straw was larger in the case of the larger kernels. 
The weight of the panicle had no effect on either the yield of grain or 
straw, but appeared to improve the quality, the average weight of the 

* Cliem. Ztg.j, 17 (1893), Keperfc.y p. 102. ~~ ~~ 

t Centld. agr. Cliem.,21, p. 469. 
t CentM. agr. Chem., 21, p. 691. 

$ Jour. Landw., 39, p. 290. 
jl Cent 1)1. agr. Chem., 1892, p. 545. 

% II Oesterr. landw. WocheuM. 1892, p. 98. 

** Jour. Landw., 39, p. 47. 
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panicle and.the grain increasing as the weight of the panicle of the 
seed increased. In the ease of oats the effect of the size of the grain 
was also apparent in the yield but less so in the quality of the product. 
The weight of the panicle of the seed had neither quantitative nor 
qualitative effect on the yield. Experiments by Von Liebenberg * 
showed the effect of the size of the seed on the yield of red clover. 
The smaller the seed the less favorable was the result. In another 
series of experiments Liebsehert found that the protein content, espe¬ 
cially of oats, was more dependent upon the local conditions tha n upon, 
the variety: and this appeared also to be true of the bating quality. 
There was no apparent connection bet ween protein content and baking 
quality. 

On the subject of animal production, Lehmann $ has reported exper¬ 
iments on the digestibility of brushwood, showing that the digesti¬ 
bility of this material is higher the younger it is, and that the maxi¬ 
mum of digestibility is reached when the branches are in leaf. He 
found that the leaves were more easily digested than the stems and 
branches. Salisch-Postal § fed young brushwood to cattle, milch cows, 
horses, and sheep'with good results. Bamm jj found that brushwood 
could be fed to milch cows without unfavorably affecting the yield or 
quality of the milk. The value of brushwood as compared with straw 
was found to be as 80:100. "Drying has been shown to decrease the 
digestibility of brewers* grains and distillery refuse in proportion to 
the height of the temperature used. Stutzer showed that the digest¬ 
ibility of albuminoids of rape cake, peanut cake, and wheat bran is 
diminished by overheating. The same author found that in pressing 
brewers' grains preparatory to drying them, considerable material of 
value as food was lost. 

In a comparison of peanut cake and sesame cake in fattening lambs, 
Heinrich** found a slight advantage for the sesame cake. In trials for 
two years, the gain, both in live weight and in dressed weight, was 
more favorable on the sesame cake. 

Eriis and Petersen ft compared the feeding value of rye bran' and 
wheat bran with that of rye and wheat in experiments with pigs. The 
grains gave a much better result; the brans gave a product of inferior 
quality, and the loss in dressing was greater. Of the two brans wheat 
bran gave the better results. The result was better where only part 
grain was fed than where grain was fed exclusively. Beets as com- 

* Centbl. agr. (hem., 21, p. 404. 

i.Jahrb. dent, lamhv. Ges., 5 (1890), p. 509; abs. in Centbl. agr. Client. 21 (1892), 
p. 391. 

•t Jour. Landw., 40, p. 65; E. S. E., von. xv, p. 865. 

§ Centbl. agr. Client. f 21, p. 26. . 

1! Landw. Jalirb., 21 (1892), p. 140. 

«[ Landw. Vers. Stat., 40 (1892), pp. 311 and 323; E. S. IL, vol. i\% p. 90. 

**Landw. Ann. Meek], pat. Ver., 1891 (B. S. E., vol. nr, p. 265).' 

U Centbl, agr. Clieiu,, 21, p. 300,' 
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pared with grain for pigs gave a somewhat softer bacon, and a larger 
shrinkage in dressing. 

In. trials of feeding corncockle, Kornauth and Arche * found this 
substance not to be poisonous, which is contrary to the general belief. 
The albuminoid metabolism was diminished and the fat production 
increased. Where the food consisted of 70 per cent of corn cockle -the 
growth of the animal appeared to be diminished, although even this 
amount did not appear to have a poisonous action. 

Maerekert has by new experiments corroborated results previously 
obtained by him, showing that in general rations rich in protein fur¬ 
nish a more valuable meat than those poor in nitrogen. 

Concerning the effect of food on milk, Ramin t has corroborated the 
statement that the feeding of a larger ration of nutrients, even though 
this consists of the same feeding stuffs, is accompanied by an increase 
in the milk fat. The percentage of fat in the milk w ? as not changed by 
this change in feeding. The food has also been shown to exert a material 
influence on the quality of the butter fat. A. Mayer § found that differ¬ 
ent feeding stuffs were different in their effect on the content of vola¬ 
tile fatty acids in the butter. He arranged the feeding stuffs in .the 
order in which they improved the consistency of the butter as follows: 
Coarse fodders: straw, hay, silage, old pasture grass, beet diffusion 
residue, and young grass $ concentrated feeding stuffs: poppy cake, 
linseed cake, sesame cake, peanut cake, rye, cotton-seed meal, and 
“com-sprout” cake. The investigations showed further that easily 
digestible carbohydrates—sugar-like substances—tended to diminish 
the melting point of the butter, and that on the contrary the feeding of 
substances poor in sugar, as, for instance, straw with press cakes or 
sour food, increased the melting point. Wood and Parsons || were not 
able to establish any relations between the melting point and the hard¬ 
ness of butter. According to their experiments, gluten meal gave a 
softer butter than corn meal, cotton-seed meal, or skim milk; and silage 
gave a somewhat softer butter than hay. According to Kaull,if the 
production of milk is dependent on the milking, not upon the act of 
milking itself, but upon the frequency, within certain limits, with which 
the milk cistern is emptied. Too frequent milking, as well as too 
seldom milking, diminishes the activity of the glands.— e. we a. 

' A method for the reduction of phosphates and for the prepara¬ 
tion of commercial fertilizers from the same, 0. Seybold and E. 
Herder {Bent, landw . Presse , 20 ( 1893 ), No. 64, p, 673 ).—The authors 
have found that the method now generally practiced of reducing crude, 
phosphates by means of mineral acid can be replaced with advantage 

* Landw. Vers. Stat. (1892), 40, p. 177; E. 
t Ztsclir. landw. Cent. Ver. Sachsen, 1893, p. 47. 
t Landw. Jahrb., 21 (1892), p, 810; E. S. R., vol. iv, p. 599. 

$ Landw. Vers. Sfcat., 41, p. 14; E.J8.E., vol. xv, p. 509. 

IIN. H. Bui. No. 13; E. S. IL, vol. in, p. 86. 

HBex*, landw. Inst. Halle, No. 8; E. S. R., vol. iv, p. 442. 
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by a simple and practical process in which carbonic acid is used as the 
reducing agent. The latter method is moreover applicable to phos¬ 
phates rich in lime or carbonate of lime which can not be profitably con¬ 
verted into superphosphates by the old method. 

The reduction' is carried out as follows: The fine ground phosphate 
moistened with water is spread out in thin layers in a chamber heated 
to 30-120° 0., through which a current of carbonic acid continuously 
circulates. It is also desirable to introduce steam into the chamber. 
The reduction proceeds according to the following formula: 

Ca ;J (P0 4 ) 3 +C0 3 -f H 3 0 = CaCOs + 2 CaHPO* 

If the reduction is carried still further superphosphate results as fol¬ 
lows; 

2 CaHPO,-f C0 3 +H s 0 = CaCO s +CaH 4 (P0 4 ) 8 

In order to prepare alkali-calcium phosphates by this method it is 
only necessary to add to the moistened phosphate an adequate amount 
of carbonate of potash or soda. Supposing that carbonate of potash is 
used, the following reactions take place : 

. (1) 2 Ca 3 (P 04 h+K.,C 0 3 +H 2 0 +C 0 o =:2 Ca,HK(P 0 4 b 4 : 2 CaC 0 3 ; 

(2) 2 CasHKCPOOa+KaCOa+HsO+COa = 2CaH s Ka(P0 4 ) 3 

Other double salts can be prepared in the same way. 

In order to prepare nitrogenous fertilizers, it is only necessary to first 
use the alkali carbonate with the addition of lime, or caustic alkalies 
alone, to dissolve organic nitrogenous substances such as hair, hoof, 
horn, leather, wool, or slaughterhouse refuse, precautions being taken 
to collect the ammonia evolved in acid. The fine-ground phosphate is 
placed in this solution and treated as already described. The caustic 
lime and caustic alkalies are first converted into carbonates by the car¬ 
bonic acid and the reactions then go on as usual. 

In the application of this method to the reduction of bone meal, the 
line ground material is mixed with about half its weight of water and 
spread out on a fiat surface in a drying oven. A tire sufficient to keep 
the temperature of the oven at about G0°-80° (3. is maintained, and the 
gases of combustion are allowed to play over the moistened bone. 
If'the material becomes dry, steam is admitted into the oven, After 
twelve to twenty-four hours,, depending upon the kind of material used, 
the temperature of the oven, and the amounts of carbonic acid and 
steam employed, the firststage of the reduction will have been reached; 
a further treatment for an equal length of time will result in the pro¬ 
duction of superphosphate. 

When alkali carbonates are used and double salts of.potash and 
lime, etc., 'are to be prepared, the method is exactly the same, but the 
time is generally somewhat lessened. 

The amount of alkali used may vary within wide limits. For in¬ 
stance, to obtain a phosphate containing chiefly. HKOa^PO^ there 
should be added to a 20’ per. cent, bone meal about 5 per cent of its 
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weight of potassium carbonate, while by adding 10 per cent of carbon¬ 
ate of .potash, mainly superphosphate, Oall.K.^ P0 4 ) 2 , results. 

The temperature may also be varied. Between 50 and 50° 0. the 
reduction goes on slowly. At higher temperatures (S0°-120° 0), precip¬ 
itated phosphate is first formed, and this is best transformed into super¬ 
phosphate by further treatment at lower temperatures. 

To obtain a nitrogenous fertilizer of about the same composition as 
ordinary guano. 500 pounds of organic nitrogenous refuse (such as 
hair, hoof, horn, leather, etc.) is dissolved in a solution, of 50 parts of 
carbonate of potash decomposed with heat by 50 parts of caustic lime. 
To this solution 500-000 parts of bone meal is added and the redaction 
carried out as already described. By this means a fertilizer containing 
all three elements of plant food is obtained. 

The advantages claimed for the method are that no sulphates arc formed 
to injuriously affect plants; it furnishes a cheap available phosphate; 
and utilizes heretofore rejected nitrogenous substances and renders 
them readily available to plants. 

Patents tor the process have been applied for in Germany and other 
countries.—w. H. b. 

Experiments with calcareous manures in Campine, Belgium, 

C. Schreiber (Rev, Agron1893, No, l ? pp- 62-75 ),—From the analyses 
given it appears that the sandy soils of Campine (Limbourg) contain 
a considerable amount of lime, but that only a small proportion of it 
is in combination with carbonic acid, the remainder being insoluble in 
hydrochloric acid and not immediately available to plants. 

Experiments with calcareous manures were carried out on these soils 
during three consecutive years. The objects of these experiments were 
(I) to determine the influence of lime on germination and yield, and (2) 
to compare different forms of calcareous manures—lime, carbonate of 
lime, plaster, dolomite, and “ergeron” (a very fine quartz sand mixed 
with a considerable quantity of carbonate of lime and grains of glau¬ 
conite or ferruginous matter).* 

It was found in numerous experiments that when lime was lacking 
in the fertilizers applied germination was much, retarded. Potatoes 
under these conditions were found, after three or four months, in almost 
the same state a.s at the time of planting. Oats, barley, buckwheat, 
peas, and lupines, either failed, to germinate or germinated with great 
difficulty. An interesting point observed was that where no fertilizer 
was used the germination .was. always .more regular than where a com¬ 
plete fertilizer without lime was'applied. This fact is not explained. 

Experiments during three years on a variety of crops, including 
cereals and leguminous plants, clearly demonstrated the deficiency of 
these soils in assimilable lime. A marked increase in yield followed 
the application of lime in every ease, ■ 

* A. Ru tot a ml E. tan den firoeek: Qnelques mots sur le quatern'aire. 
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Lime, carbonate of lime, ami plaster were each applied in amounts 
varying from 1 to 22 grains, to a series of vegetation pots containing 5 
kg. of black heath humus, in which oats ami buckwheat were grown. 
Lime was without effect except in case of the highest application. 
Carbonate of lime was more effective than the lime, but plaster pro¬ 
duced the best results. Even with sural! applications it produced 
strong and vigorous plants. 

The feeble action of the lime and of the carbonate of lime is at¬ 
tributed to the free .humic acids contained in the heath soil. These 
combined readily with the lime, forming Immates in which the Mine is 
not assimilable by plants. At a temperature of 45° to 50° C. or over, 
carbonate of lime is decomposed by these acids and. Immates of lime 
also formed. Plaster, however, resists their action, and it is to this 
fact that is to be attributed its great value as a fertilizer on soils of 
tin's nature. 

Since physiological analysis had shown that Oainpine soils are de¬ 
ficient in magnesia, and the observations of the author had confirmed 
the belief that this substance is necessary to chlorophyll formation, 
experiments on oats, buckwheat, and peas were carried out during 
1890 and 1892 to ascertain the efficiency of dolomite (carbonate of lime 
and magnesia) as a source of supply of magnesia as well as lime. The 
experiments were made in pots containing 4.} kg. of humus soil. The 
amount of dolomite varied from 1 to 50 grams per pot. 

From the smaller applications the effect was slight, but with 10 
grains of dolomite per pot the result was marked. In the case of peat 
very deficient in. lime and magnesia, however, very small applications 
gave maximum yields. 

Similar experiments were'made with ^ergeroir- on oats. This sub¬ 
stance has the following composition: 


Lime soluble in hydrochloric acid. (i 10 

Lime insoluble in hydrochloric acid..... 3.13 

Potash soluble in hydrochloric acid .... 0.05 

Potash insoluble in hydrochloric acid...5.22 

Magnesia soluble in hydrochloric acid.... 0.91 

Magnesia insoluble in hydro chloric acid... 1. 59 


Application of tills material increased the yield considerably.. This 
result appears to have been brought about by the joint action of the 
potash, lime, and magnesia which it contains. A fertilizer containing 
no potash except that furnished by a small quantity of ergeron gave as 
good results as a complete fertilizer. Apparently the lime was not 
effective, except where the material was applied in quantities.ns high 
as 40 grams, per pot, but this was doubtless due to the formation of 
humates, as already explained. A fertilizer, complete, with the excep¬ 
tion of magnesia, to which 20 grams of ergeron had been added, gave 
as high a yield as a complete fertilizer.—w. H. b. 
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Analysis of fodder com, A. E. Shuttlewobth (Ontario College 
Sta. Bui. No. 89 , May, 1803 , pp. 4). — In 3802 the seed of 1) promising 
varieties of corn was widely distributed to farmers in Ontario for test¬ 
ing. 'Reports were made from twenty counties and districts, and these 
reports, together with analyses of the 6 varieties of corn raised at the 
college, and a calculation of the yield of nutrients per acre comprise 
tlie present bulletin. The latter calculation is as follows: 


.Yield of food nutrients per acre hy six varieties of fodder corn. 


V arieties. 

Protein. 

Fiber. 

Nitrogcn- 

iree 

extract. 

Eat. 

Mammoth Southern Sweet (dent). 

Thoroughbred White .Flint... i 

True Learning (dent)........' 

Pounds. 
334. 48 
} 273.24 

353.70 
| 847.62 

316. 84 
322.92 

Pounds. 

2,318.76 
1, 607.76 
1,74S. 85 
1,707.54 
1,452.48 
1,380.00 

Pounds. 
5,482.76 
4, 047.12 
5,022. 54 

I 4, 767. 36 
4,311.16 
: 5, 227.54 

PoUUdS. 

In! us 

168. 09 
141.34 
135.28 
SO. 04 

Mammoth Cuban (dent).1 

Wisconsin Earliest White Dent.] 

Compton’s Early (flint). j 


The 6 varieties are also grouped in the order of the potential 
energy of their crops. The stage at which the several crops were har¬ 
vested is not stated. A consideration of the individual reports a indi¬ 
cates that heavier yields of fodder corn are obtained from light, warm 
soils than from heavy soils $ they also lead to the conclusion that when 
the land is not specially manured' for corn heavier yields are obtained 
after such crops as potatoes, roots, or even fodder corn, than after cereal 
crops, as oats, wheat, etc.” —e. w. a. 

Field experiments in Belgium, P. De Ytjyst (Cultures Sped ales 
Experiences de Borsbelce-lez-Alost , 1893, pp. 40 ).—The first part of this 
pamphlet is occupied with a discussion of experimental methods. The 
author considers the need of uniformity in experimental plats; the inter¬ 
pretation and correction of results secured on soils not entirely uni¬ 
form; methods of arranging duplicate and check plats; analysis of the 
soil by means of plants; and methods of experimenting with varieties. 

The second part is occupied with experiments made by farmers under 
the direction of the author in 1891 and .1892. Each of the plats was 
30f square meters in area. 

The action of a number of chemical fertilizers was tested on potatoes. 
Nitrate of soda in the dry season of 1S92 gave a considerably larger 
yield than sulphate of ammonia. Nitrogen employed in large 'quan¬ 
tities considerably increased .the yields, but decreased the per cent of 
starch in the resulting crops. Potash in the form of .carbonate or 
kainit did not increase the yields. 

A mixture of two varieties of potatoes was grown, the varieties alter¬ 
nating in the drill, and the same varieties were grown separately for 
comparison. One of the varieties grown separately yielded the maxi-' 
mum crop, recorded as 100. The yield of the other variety was 83 per 
cent of the maximum crop, or an average for the two varieties grown 
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singly of 91.5 per cent. The two varieties grown as a mixture yielded 
98.5 per cent of the maximum crop, or a difference of 0 percent in favor 
of growing them together. Attention is called, however, to the fact 
that such mixed samples would not satisfy the demands of the market. 

In the distance experiments for potatoes all the roves were 60 cm. 
apart. On separate plats tubers of two varieties were planted at dis¬ 
tances of 25, 35, 45, and 55 cm. in the drill. For one variety, 35 cm. in 
the drill gave the maximum yield $ for the other variety, 25 cm. The 
author advises a distance of 30 cm., unless the object is to improve the 
variety and secure robust plants, in which case greater distance is 
recommended. 

From two varieties of potatoes the tubers of greatest and of least 
specific gravity were planted. The heaviest tubers gave an average 
increase of 7.33 per cent in yield and of 1.03 per cent in starch content. 

Experiments on peas indicated that nitric nitrogen was more favora¬ 
ble than ammoniacal nitrogen, and that its action was proportional to the 
amount employed. Potash was without effect. Sulphate of iron, recom¬ 
mended by Griffith, exercised no favorable effect. Distance experi¬ 
ments with peas showed that the requirements of different varieties 
varied widely. 

With wheat the action of nitric nitrogen was equaled by that of 
ammoniacal nitrogen. The nitrate of soda gave best results when the 
whole ration was applied in the spring. Ammoniacal nitrogen was 
applied most advantageously one half before and one half after the 
winter. Phosphoric acid in all forms gave favorable results. Potash 
as kainit and as chloride gave no sensible increase. The yields of 
wheat are given only as grain and straw together, but it is said that 
the proportion of grain to straw varied by not more than 4 per cent on 
any two plats. 

With oats the variation in grain and straw on the different plats was 
not more than 6 per cent. Only the combined yields of grain and straw 
are given. For oats nitric nitrogen was more favorable than ammoni¬ 
acal nitrogen. Phosphoric acid in the form of slag in large amounts 
appears to have had a favorable influence, but potash was without effect. 

With flax nitric nitrogen was more favorable than ammoniacal nitro¬ 
gen, Potash was unaccompanied by any sensible increase in yield. 

On meadows fertilized with mineral manures nitric and ammoniacal 
nitrogen were compared. The latter gave a crop 95 per cent of that 
with nitric nitrogen, while the yield without any nitrogen was only 
78 per cent of the yield with nitric nitrogen.— a. e. d. 

The manurial needs of the sugar beet, Helleiegel ( Wochenschr . 
Gent. Yer . Eubenz. Inti31 (1833), Wo. 26, pp. .407-409 ).—In three series 
of pot experiments conducted in 1892 single beets were grown in each 
pot in exhausted soil. To each' of the pots in series 1 were applied 
2.84 grams of phosphoric-acid and 6.591 grams of potash ; the nitrogen 
in different pots of this series was decreased from' 2.94 grams to zero. 
Each pot of the second series received 0.594 grams of potash and 2,94 
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grams of nitrogen, with a. supply of phosphoric acid decreasing from. 
2.84 grams to zero. Similarly the third series received 2.84 grams of 
phosphoric acid and 2.94 grains of nitrogen with a. supply of potash 
decreasing from 0.594 grams to zero. Thus in each series two fertiliz¬ 
ing ingTOdients remained constant, while the third was gradually diitiiii- 
ished until it was dropped, altogether. As a. result of these experiments 
it was found that a decrease in the nitrogen of the manure slightly 
raised the sugar content of the root, reduced the weight of the root 
and the number of leaves, but did not affect the distribution of dry- 
matter as 'between the root and leaves. A.s the amount of potash: was 
decreased there was a rapid diminution of the percentage of dry matter 
and sugar. The plants wholly deprived of nitrogen had an average of 
only 21 leaves, while those deprived of potash had 58 leaves. The 
plants without nitrogen contained in the leaves 2.070 grams and in the 
root 5.618 grams of dry matter, a total of 7.988 grams in the entire 
plant. The plants without potash contained in the leaves 20.244 
grams and in the root only 4.159 grains of dry matter, a total of 40.502 
grams in the entire plant. The latter thus produced five times as much 
dry matter as the former, but nine-tenths of* tin’s dry matter of the 
plants grown without potash was absorbed by the leaves. 

The author concludes that a root weighing about 800 grams requires 
2.9 grains of nitrogen, 1.2 grams of phosphoric acid, and 1.7 grams of 
potash, or about as much nitrogen as phosphoric acid and potash 
together, and one-third more of potash than of phosphoric acid. 

If each of the 40,000 plants on an acre were supplied with these 
quantities of nitrogen, phosphoric acid, and potash, the crop would 
require 290 pounds of nitrogen, 107 pounds of phosphoric acid, and 154 
pounds of potash per acre. These are the amounts to be supplied by 
the soil and fertilizer together, the latter supplying only what is want¬ 
ing in the former. The author holds that the best means of determin 
ing the manorial needs of a soil is by analysis of the crops grown on it.— 
,T. f. i>. 

Experiments with winter wheat, T, Shaw and ij. A. Zavitz 
(Ontario College Hku But . No . 00 9 Aug ., ISfritpp, IS ).—Notes and tabu¬ 
lated data on 52 Canadian and American varieties of wilder wheat. Of 
the 15 varieties grown for four years Surprise gave the highest average 
yield; 45.43 bushels per acre, followed by Early Bed Clawson and 
Golden Drop. Of the 8 varieties grown for three years American Bronze 
headed the list with. 49.99 bushels per acre, and was followed by Egyptian 
and Jones 'Winter Fite. Of tbe 21 varieties grown for two years the 
largest yields were made by Dawson Golden Chaff,45.00 bushels. The 
next largest yields were made by Mediterranean and Reliable. Of flic 
8 varieties grown for only one year the largest yield (31 bushels) was 
made by the South Sea, followed by White Leader and Eureka. 

In 1893 the bearded varieties weighed more per bushel than the 
smooth varieties j the red varieties more than the white. The bearded 
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arul smooth varieties in 1898 gave practically the same yield per acre 4 , 
but the average results for 1892 and 1898 are in favor of the bearded 
'varieties. The lied (■hall varieties in 1898, as well as in the a verage 
of results for 1892 and 1893, yielded more than the White Chaff varie¬ 
ties. The red varieties, as shown by the a verage for the two years and 
by the results of 1893, gave larger yields than the white. The authors 
consider that these two years were not really first-class wheat years, 
and that this probably had an important bearing on these results. 

Four varieties of wheat were sown at different dates between August 
■20 and September 17. The best results were from the earlier sow¬ 
ings.— ,y. F. I). 

Apoplexy of - the grape, F. Debray {L. Ahjerle agricole, 21 {1892), 
No . 80, pp. 121,122? ohs. w- Bot. (Jentbl. , 59 {1899), No. 1 and 2, p. 50). — 
This is a disease of the vine in which the leaves suddenly wilt, the 
branches shrivel, and the stem is more or less affected. In Algiers it 
appears usually during the wet winter, and is at its height from the 
.middle of Juue to the first of August. Its cause is not well known and 
the author has not fully investigated it. He has, however, established 
the anatomical changes taking place in the diseased stock. These are 
essentially as follows.: (1) The starch is nearly absent ; (2) crystals of tar¬ 
trate of potassium are present ; (3) the fibrevascular bundles are closed 
by means of u thyllenT There seems to be a close relation ship between 
the first two, and the third affects the plant by interfering with its 
nutrition.—w. H, E. 

Club root, W. Oarrutiiers {Jour. Hoy. Ayr. 80a. En ghoul, 4 , m\ 
8 {1893), py. 334-339, figs. 3; and Rep. ProcMay 31, pp. 08, 09 ).—A 
popular description of the disease of cruciferous plants caused by Plus- 
niodiophora bra smew, and variously called anbury, club root, and linger- 
and-toe disease. The life history of the fungus is given. All diseased 
plants should be burned or composted with quick lime. The use of lime 
in fhe soil has been found very advantageous in preventing the dis¬ 
ease.—w. n. E. 

White rot of grapes, E< Kathy {ZciUch. Weinbau v. Keller wirh 
shaft, 1893 , No. /, p. 9 ; abs. in Bot. Vmtbl., 55 {1898), No. 8 and 4, p. 
118). —The white rot is caused by the fungus (koilotliyrum diplodidla, 
and its attack is confined to the fruit. It is often confounded with the, 
black rot, from which it may be distinguished (1) by its occurring only 
on the fruit, never on the leaves; (2) the pycnidia are clear or brownish, 
not black, and the spores brown, not colorless; (3) the pycnidia. arc 
differently constructed; and (4) the spermagonia are wanting. The 
disease first appeared in Austria in 1.891, about the same time was 
established in. southern Austria, and has since been noticed in Hungary; 
The fun gu sis in d i gen oris to E 11 rope and was not imported 1 from A m erica, 
where it was first described, as it was already well known in Italy, 
'With regard to its control, the usual copper preparations wore used 
without avail—w. n. e. 
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Insect and fungus enemies of the hop vine, 0. Whitehead {Jour. 
Hoy. Ayr. Boc., England, 4, ser. 3 (1893), pp. 240-247, figs. 3 ).—The hop 
fly or aphis (Phorodon humuli), whose attacks are frequently so severe 
upon the hop. is described and treatment suggested. QuaSvSia and soft 
soap solutions are generally employed tor washing the vines. The pro¬ 
portions are soap 4 to 8 pounds, extract from 8 to 10 pounds quassia 
chips, water 100' gallons. The solution is to be applied with spraying 
apparatus, several forms of which are described. It has been demon¬ 
strated that the female aphides migrate to the damson and other plum 
trees in autumn and deposit their eggs there for the next season’s sup- 
ply. 

Wire worms often cause serious damage to the vines. They may be 
trapped by placing baits of potato, turnips, or rape cake around the 
hills. These must be examined and the wire worms picked from them 
twice a week. 

Jumpers (Euaeanthus interruptus) may be repressed to some extent 
by the use of the quassia and soap mixture or may be trapped with 
■ tarred boards. 

The red spider (Teiranychus ielariiis) is very destructive during hot 
summers. The previously mentioned wash for the vines tends to keep 
them in check. When vines are badly infested they should be washed 
with carbolic acid and water. 

The hop flea (Haitians concinna) often seriously attacks young vines. 
All old vines should be burned, and soot and lime put around the plants 
liable to be attacked. 

Beneficial insects are described as follows: Ladybirds, ichneumon 
flies, lace wings, and syrphns flies. 

Hop mildew or mold (Sphwrotheca castagnei) occurs on the leaves and 
fruit. When upon the latter, much harm is done. A popular descrip¬ 
tion of the fungus is given, and the destruction of old vines and dust¬ 
ing of affected ones with flowers of sulphur is advised.—w. H. e. 

Feeding experiments in fattening sheep and oxen to study 
the effect of various rations and factors on the result at slaugh¬ 
terings, M. Maercker and A. Morg-en (Bent, landw . Preuse, 20 (1893), 
Wo. 50, p. 541 ; Wo. 52, pp. 558, 559 ; Wo. 53, p. 569, Wo. 54, pp. 578 , 579 ; 
Wo. 56, pp. 595 , 596 ; Wo. 58, p. 617 ; and No. 59, p. 625). —These experi¬ 
ments were carried out under the direction of tbe Halle Experiment 
Station in cooperation with farmers of the region. In previous experi¬ 
ments of this nature, made under the direction of the station, the' ani¬ 
mals have not been slaughtered. In the present case, however, it was 
designed to study the,, effect, of various rations and conditions on the 
quality of the meat and the financial result based on the quality, as well as 
on the total gain in live weight.during the feeding. The leading thought 
was that in fattening animals "for market the effort, should be, not alone 
to produce the largest apparent gain in live weight, but also to produce 
beef and mutton of the finest quality ;/ and the object was to determine, 
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if possible, a method-of feeding which would result in the production 
of meat of the finest quality, and at the same time in good gains in 
weight. 

The experiments were made under the auspices of the Halberstadt 
Agricultural Society, and extended from 1890 to 1892. A disinterested 
person was appointed to select the animals and have immediate super¬ 
vision. In selecting the animals the herds of the several experiments 
were first divided into groups of 5 or 10 each. The final selection 
was then made, taking 2 steers from each lot of 5 and 3 sheep from 
each, lot of 10. The selection was made to include representatives of 
the best, medium, and poorest animals in the herd in each case. 

The slaughtering was done at a slaughter house in the vicinity, under 
the immediate supervision of Dr. Morgen and the secretary of the 
society. The weight of the organs was not taken. The data secured 
were the weight of the animal just previous to slaughtering and tlie- 
weight immediately after dressing. The quality of the carcass was 
judged and the result of the feeding stated in terms of dollars and 
cents, with the use of a scale of fixed -prices. The hide, blood, and 
other residue were valued alike for'each kind of animal. 

Incidentally, it is mentioned that in the above experiments the shear¬ 
ing of the sheep just previous to slaughtering rendered it difficult to 
judge correctly of the carcass, as the appearance of the skin was almost 
invariably more or less injured by shearing. It is recommended that in 
such experiments the sheep be sheared at least a week before slaughter¬ 
ing, or not all. 

In the several series of experiments reported, the rations were in 
some cases lower than Wolff’s standards, and in other cases higher in 
all nutrients or in respect to a single nutrient. The details as to the 
kinds of feeding stuffs used and the duration of the trials are usually 
not given. 

Effect of increasing or diminishing the nitrogen-free nutrients on the 
increase in live weight and on the quality of the product .—( 1) Trial with 
a deficient amount of nitrogen free nutrients.- —This trial was made on a 
single farm with two lots of oxen, one lot receiving the amounts of nitro¬ 
gen-free nutrients (nitrogen-free extract and fat x 2.5) called for by 
Wolffs standard, and the other a smaller amount. The results follow: 
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Comparison of fall and thjiciad radons of nifrot/en-frcv antrum Is, 
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Tlie effect of the ration deficient in nitrogen-free nutrients wins notice¬ 
able in the diminished gain in live weight, the greater shrinkage in 
dressing, lower value per kilogram of dressed weight and per 100 kg. 
of live weight, and in the lower net profit. The authors remark that 
although it is true that the greater part of the increased value from the 
more liberal feeding goes into the butcher's pocket, since the loss from 
shrinkage in dressing is less, the better meat sells more readily at a 
good price, and the producer has a share in the gain. 

(2) Trials with rations richer in nitrogen-free nutrients than Wolffs .—• 
Four separate experiments are reported with sheep, made at Winnin- 
gen, Emersleben, Queiss, and Hessen. In the latter experiment wet 
sugar-beet diffusion residue was fed in amounts ranging from 80 to 100 
kg. per 1,000 kg. live weight. The results follow: 
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Effect of increasing nitrogen-free nutrients over IVoIff’s normal rations. 
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The gain in live weight was noticeably higher in the first two.experi¬ 
ments where the nitrogen-free materials were in excess of Wolffs 
standards. In the third experiment, however, the gain was about 5 
per cent dess on the fuller ration. 

The shrinkage in dressing w as smaller in all three experiments on the 
ration containing the largest amount of nitrogen-free nutrients. 

The value jger kilogram of dressed mutton was no higher in the first 
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two experiments on the rations riel rest in nitrogen-free nutrients 5 but 
in the third experiment it was 1|- cents higher. It is not believed that 
tills was an accidental occurrence. Experiments further on show a 
similar result when the nitrogen-free nutrients were increased still more. 
The animals become too fat, and as a consequence the value of the mut¬ 
ton decreases proportionally. In the third experiment this excessive 
fat formation may have been prevented by the large amount of pro¬ 
tein fed. 

The financial result as shown in the last column, was best on the 
rations richest in nitrogen-free nutrients, although in the second exper¬ 
iment the balance was very small. In the first experiment this increased 
value of the total product was due to the greater gain in weight, and 
in the third to the greater value of the increase per kilogram. 

While these experiments do not warrant any broad conclusions, they 
serve as the basis for further studies. 

In the experiment at Hessen, increasing the amount of sugar-beet 
diffusion residue from SO to 100 kg, per day and per 1,000 kg*, live weight 
proved disadvantageous to the gain and the value of the product. In 
the case of lot 3, however, the ill effects of 100 kg. of wet diffusion resi¬ 
due were overcome by feeding a larger quantity of nitrogen-free nutri¬ 
ents in addition. This fact has no practical value, since the net result 
with lot 1, with, less diffusion residue and less nitrogen-free material, 
was equally as good as in the case of lot 3. The results corroborate 
what the authors have found on previous occasions, that the consump¬ 
tion of an excessive amount of water is disadvantageous to the produc¬ 
tion of live weight and should therefore be avoided. If, however, large 
quantities of wet feeding stuffs are to be fed, the above experiment 
indicates that the nitrogen-free nutrients in the ration should also be 
increased. 

In eases where the nitrogen-free nutrients were increased 21.3 and 23.3 
kg., respectively, per 1,00) kg. live weight, without changing the nitro¬ 
genous nutrients, the average daily gain was invariably smaller, the loss 
in dressing was greater, the product was rated lower, and a financial loss 
resulted. These results indicate that in the interest of both quantity 
and quality of product the nitrogen-free material should not be increased 
beyond a certain limit, which the above experiments indicate to be 20 
kg. daily per 1,000 kg. live weight. This, amount the authors regard 
as the extreme limit. On the other hand the indications are that an 
amount in excess of that called for by Wolff’s standards (16.2 kg.) may 
be fed with advantage as to quantity and quality of product and finan¬ 
cial result. 

That the unfavorable result with unusually large amounts of nitrogen- 
free materials was not due to a too small ration of protein is indicated 
by the' trial at Qaeiss, where a ration of ff.18 kg. of protein per 1,000 
kg. live weight did not prevent a lower gain in weight and an inferior 
quality of the product. 
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Effect of increasing the protein ration on the gain in weight and the 
quality of the dressed product. —These experiments were with oxen and 
sheep. 

The increase in protein was made by increasing the amount of cotton¬ 
seed meal or peanut meal. In calculating the net gain, allowance is 
made for the increased value of the manure* 

The results were as follows: 
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Results of increasing protein in rations —Continued. 



Iii the experiment with oxen, the feeding of a ration richer in protein 
than WoliTvS standard resulted in a larger gain in weight, less shrink¬ 
age in dressing, and a somewhat better financial result, although the 
dressed beef was all valued at the same price per kilogram. ■ 

In the experiments with, sheep, omitting* the last two in which the 
nitrogen-free material was also increased, the increase of protein was 
as a rule favorable to the gain in weight. In several instances the loss 
in dressing was less, but it will be seen that in this respect increasing 
the nitrogen-free nutrients, within certain limits, had a more marked 
effect, fn two eases the value of the mutton produced on the richer 
ration was rated higher, in one lower, and in another just the same. 
The results in this connection were no more marked or uniform than in 
the trials with nitrogen-free nutrients. 

In the experiment at Anderbeck, in which both the protein and 
nitrogen-fre^ nutrients were increased, the latter beyond the limit 
■(20 kg.) mentioned above, there was no increased gain in weight on the 
richer feeding, but rather a- less gain, as was expected. The*quality of 
the mutton was somewhat better and the shrinkage in dressing less, 
but these did not prevent a lower financial result than where the poorer 
ration was fed. * 

■The experiment at Hessen, however, shows that an increase of both 
nitrogenous and non-nitrogenous nutrients, within limits regarded:as 
safe, may result favorably. 
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Experiments with variable amounts of nutrients in different periods 
These were with- sheep, and covered two years. In one series one lot 
receiving* 4.18 kg. of protein in the'first period, 3.10 kg. in the second, 
and\29 kg. in the third, was compared with a lot receiving 4.82 kg. 
during the whole trial; and in a second series one lot receiving 3,78 kg. 
in the first -period, 4.6 kg. in the second, and 3.78 kg. in the third, was 
compared with a lot receiving 4.0 kg. the whole time. In the one case 
the feeding in the middle period was the poorest, and in the other the 
richest. In both cases the gain in weight was largest in the case of the 
lots receiving the richer ration the entire time, the increased gain 
ranging from 0.30 kg. to 0.56 kg. daily per 1,000 kg. live weight. The 
value of the dressed product, on the other hand, was noticeably higher 
in ease of the lots receiving the variable rations: and the loss in dress¬ 
ing was also slightly less. It would seem from this that the quality 
was improved by varying the composition of the ration from period to 
period. 

Comparison of fattening superior- and inferior oxen .—There were six 
oxen of each class. The inferior animals were the lighter in weight by 
about 65 kg. They were divided into three lots, receiving rations con¬ 
taining different proportions of nutrients. The poorest ration given 
these inferior animals was about the same as that given the better ani¬ 
mals. The result of the feeding was that the inferior and lighter animals 
made the larger gain in live weight, those on the richest ration making 
the largest gain: but the financial result was on the side of the superior 
animals, for the product was rated much higher and their food was less 
expensive. The increased value due to the fattening was $21.76 more 
per 1,000 kg., live weight, in the case of the better animals than in the 
case of the lot of inferior animals making the best showing. 

The authors conclude from these results that it is useless to attempt 
to secure a good result with inferior animals by intensive feeding. The 
ffrst point in fattening animals is to use only animals of the best qual¬ 
ity. With an equal expenditure for food, the result is so far superior 
with better animals that it can not be too strongly urged that only the 
better animals be selected for fattening. 

Value of ensiled beet leaves for fattening. —The prevailing opinion in 
Germany is that the fresh leaves of the sugar beet possess a high feeding 
value, but there is a difference of opinion as to their value for fattening 
when ensiled, although the ensiled leaves are generally prized as a food, 
for milk production. Trials were made with oxen and with sheep. In 
the single jriai with oxen, 40 kg. of sugar-beet diffusion residue was 
compared with 30 kg. and 37.5 kg. of ensiled beet leaves, respectively. 
The diffusion-residue ration and the smaller ration with ensiled leaves 
contained approximately equal amounts of nutrients. The larger ration 
contained about 1 kg. more of nitrogenous and of non-nitrogenous 
material. The gain in weight, value of the slaughtered product, and 
increased value due to the feeding were all very considerably less on the 
9053-No. 2—8 
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beet leaves, even where the heavier ration was fed. The inference is 
that the feeding value of ensiled beet leaves is not as high as the an¬ 
alysis -would indicate, which is probably accounted for by the fact that 
the nitrogenous material in them consists for the greater part of amide 
compounds and that the percentage of digestible albuminoids is very 
low, as has been found by Stutzer and at the Halle Station. There is 
also some doubt as to the actual value of the nitrogen-free material, 
which is said to consist largely of butyric acid, lactic acid, and similar 
fermentation products. Another controlling factor is believed to be 
the excessive quantities of water which were consumed on beet leaves. 
The high salt content and the fermentation products of the ensiled 
leaves caused the animals to drink large quantities of water, which is 
believed to exert an influence on both the quantity and quality of the 
product. 

Two series of experiments were made with sheep—one at Pesecker- 
dorf and the other at Siegersleben. In the first 40 kg. of diffusion res¬ 
idue per 1,000 kg. live weight was compared with 50 and 00 kg. of ensiled 
beet leaves, respectively; and in the second, 00 kg. of diffusion residue 
was compared with o0 and 54 kg. of ensiled beet leaves, respectively. 

In the first trial the result was analogous to that with oxen. The 
gain in live weight was less, the shrinkage in dressing was greater, the 
dressed product was rated lower, and, as a result, the financial result 
was less favorable on ensiled beet leaves than on diffusion residue.* 

In the second trial with sheep'the concentrated food was increased, 
giving a richer ration. In this case the result was more favorable. 
When the rations of the two materials contained like amounts of nutri¬ 
ments the result agreed with the two previous trials —L e. 7 the gain in 
weight was less, the loss in dressing was greater, and the quality was 
inferior on ensiled beet leaves. When 54 kg. of leaves was fed in place 
of 30 kg. of diffusion residue, and a larger quantity of protein fed in the 
concentrated foods, the gain in weight was better, the shrinkage less, 
and the quality of the product better than on diffusion residue. 

The results of the two trials with sheep lead the authors to the state¬ 
ment that the feeding value of ensiled sugar-beet leaves is not equiva¬ 
lent to more than one half the digestible protein, which consists largely 
of amides, and two thirds of the nitrogen-free materials. 

Effect of hay on the quality of the fattened animal —The statement has 
been made that meat of the finest quality can not be produced with¬ 
out hay. A test of this question with sheep, in which the hay of a 
ration was replaced by pea vines, was made. The ration without hay 
was somewhat richer in all nutrients than the hay ration. The gain in 
weight was very slightly larger, the shrinkage smaller, and the value 
of the mutton per kg. one half cent less on the ration without hay. 
But the quality of the mutton produced without hay was regarded as 
unusually good. 
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.Effect of various wet foods on the quality of beef — Three vet foods 
were compared, namely, wet diffusion residue, distillery slop, and an 
artificial distillery slop made of steamed potatoes and hot water. These 
were each fed in connection with hay, straw, and grain. The rations 
all contained like amounts of nutrients. The largest gains were made 
on the diffusion residue and the distillery, slop, respectively; but the 
mutton from artificial distillery slop was valued 2 4 cents higher than 
that from distillery .slop and 14 cents higher than that from diffusion 
residue. 

The authors believe that the result of this single experiment agrees 
with the observations in practice, as far as the value of distillery slop 
for fattening is concerned.. The excessive amount of water in this slop 
appears to be unfavorable to meat production as regards both quantity 
and quality.— e. wo a. 

Contagious foot rot in sheep, G, T. Bj& own (Jour. Roy , Ayr* Soo. 
Ragland, 3 (1892), To. 10, pp.276-291; and 4 (1893), To. 14,pp. 4,29-431 ).— 
An orchard at Harrow which had not been grazed by sheep for 
many years was divided into three pens. In one pen were placed 2 
sheep affected with foot rot and 4 sound sheep; in each of the other 
pens 2 sound sheep were placed. All of the sound sheep in pen 1 and 
2 of the lambs born in that pen contracted the disease. The sheep in 
pens 2 and 3. under the same condition as those in pen 1, except that 
thdy had not been in contact with diseased animals, remained healthy. 

August 31 the diseased sheeppvere taken from their pasture and two 
days later 3 sound sheep were put in this enclosure. On September 13 
one of these was lame, and on September 19 another. The third 
remained healthy up to September 23, when she was turned into another 
pasture with a number of diseased sheep; foot rot developed October 
2, Two other sound sheep placed in a pasture with diseased sheep 
September 19, contracted foot rot October 9 and 11. A sound ewe 
had been kept in an uncontaminated pen, which was very low and which 
became a quagmire. She showed lameness, but was free from foot rot 
when, November 14, she was turned into pasture with diseased sheep; 
she failed to contract foot rot up to the date of slaughter, in the follow¬ 
ing February. 

At Denham 10 sheep from. a farm where foot rot had never been 
known were placed, July 23, in pens or pastures. Two sound sheep 
were kept on concrete floors with diseased sheep; 2 sound sheep and 
2 diseased sheep were placed in a well-drained orchard, and 6 sound 
sheep were pastured on a low, damp meadow. October 6 the . sound 
. sheep, on the concrete; floor and in the orchard had contracted the dis¬ 
ease. All the sheep on the damp meadow remained sound. Two of the 
latter were sent to Harrow and put on pasture with diseased sheep. 
;There' both became latnei '• A lamb which for months ran with several 
sheep affected with chronic toot rot showed no signs of the disease. 
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Tlie author draws the following conclusions: 

So far as tlie evidence goes it justifies tlie statement that foot rot is a contagious 
disease; the infective matter being active when brought in contact with the skin 
between the claws, or when introduced into the system by inoculation, and prob¬ 
ably when taken in by the month from contaminated pastures. 

It can not he produced by long-continued exposure to nndrained moist soils with 
an abundant coarse and wet herbage. 

Animals exposed to these conditions for many months, and resisting entirely the. 
in f t lienees named above, contract foot rot in from fourteen to twenty-one days on 
being placed among sheep suffering from the disease. 

Sheep affected with foot rot may improve, and from time to time become worse; 
and finally may recover and present a perfectly healthy condition of foot, notwith¬ 
standing that they have been ke.pt the whole period under the conditions which 
induced the disease. 

The conta-gium of foot rot remains for some time in the system (ten to twenty 
days and longer) without any indication of disease appearing in the skin between 
the claws. An infected sheep may therefore escape detection even by an expert, and 
may introduce foot rot into a sound dock. 

The author recommends the use of a mixture of one part pure car¬ 
bolic acid and ten parts of glycerin, to be applied to the skin and 
allowed to run between the claws. A large flock may be driven twice 
a week over a dry floor covered with powdered lime, or through a 
trough containing a solution of one part of carbolic acid with fifty parts 
water in which a little soft soap is dissolved. 

In an experiment the following year sound sheep were placed on a 
short dry pasture which had been occupied by diseased sheep the pre¬ 
ceding year. They showed no evidence of foot rot, but some of the 
sheep showed a rise of temperature at an early period of the experiment, 
from which it was concluded that some infective matter had been taken 
into the system—J. F. d. 

The nuclein content of human milk and cows' milk s Szontagh 
( Ungar . Arch Med., 1892, p. 192 ; abs. in Client . Centbl 1893, J, Xo. 
22, p. 985). —By digesting casein from cows 1 milk with artificial pepsin 
solution the author obtained a nuclein with a phosphoric acid content 
ranging from 2.97 . to 3 A per cent. By continued digestion of the 
nuclein with pepsin solution the nuclein diminished in quantity, and 
phosphoric acid could be recognized in the solution. This led the author 
to suspect that the nuclein was disassociated. Nuclei?i was also 
obtained by digesting milk directly with hydrochloric acid of the 
strength occurring in digestive fluids. Both methods of treatment, how¬ 
ever, failed to yield nuclein from human milk, and the author was 
unable to separate nuclein from human milk by any method familiar to 
Mm. He concludes, therefore, that the casein of human milk is not 
like that of cows’ milk, a nueleo-albnmen.— e. w. A. 

■The separation of fat in sterilized milk, Benic (Arch Hyg., 17, pp. 
812-323). —The author mentions.the familiar tact, that sterilized milk 
often undergoes a change after being kept awhile, the fat globules 
uniting with each other to form large drops of tat, so that when the 
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milk is warmed these drops collect at the surface, often forming a layer 
of fat. After it has passed from a state of emulsion, this fat can not 
be made to mix with the milk as before, either by heating, shaking, or 
both. This change in the character of the milk is believed to affect its 
digestibility, especially for infants. It lias been 'stated that the digesti¬ 
bility of milk by infants depends largely on the size of the fat globules, 
that With smaller globules being most easily digested. When the fat 
has passed from a state of emulsion its resorption becomes a more diffi¬ 
cult matter, and may cause serious disturbance. 

The author describes a number of experiments made to study this 
separation of the fat in sterilized milk. These trials, without exception, 
showed that with keeping a part of the hit of the milk changed from a 
state of emulsion and collected at the surface, gradually forming drops 
of fat. During the first week after sterilizing, the change was slight, 
but it increased as time went on, which is believed to indicate that the 
separation was not caused by the heat in sterilizing. At the end of a 
month about one fourth of the total fat in the milk had separated. In 
some trials the change was even greater. 

The indications were that the change was not due to the action of 
bacteria. 

The inference from these trials is that sterilized milk for children 
should be used while fresh, and the author believes the Soxhlet method 
oftreating milk to be the best for this purpose.—E. w. A. 

The relation of phosphates and casein to the souring of milk, 
H. Tjqipb ( Ghem . Ztg, 17, (1893), Wo, 43, pp, 757, 758), —The presence of 
free lactic acid in milk is injurious to the growth and action of Bacillus 
midi lactici, one of the most common forms of bacteria occurring in 
sour milk. In order that the fermentation may continue, the lactic 
acid formed must be neutralized in some way. This the author believes 
is done by the phosphates and the casein of the milk. The phosphates 
give up a part of their bases to the lactic acid formed, leaving mono¬ 
basic phosphates which do not hinder the fermentation. The casein 
which is said to be combined with lime gives up its lime to the lactic 
acid, and further than this, as the author has found by experiment, is 
itself capable of combining with a certain quantity of lactic acid. In 
tliis way the author is able to account for the disposal of all the lactic 
acid formed during souring, so that the percentage of free lactic acid 
in the milk remains exceedingly small. —E. w. A. 

Formation of fat during the ripening of cheese, H. Jacobsthal 
( PfUigePs Arch, Physiol, , 54, Wo, 7 , 8, and 9 , pp, 484-500), — The ques¬ 
tion of the formation of fat from albuminoids has been a prominent one 
with physiologists for many years. An argument frequently cited to 
prove that such a 1 formation may take place is the observation of Blon- 
d.eau * that the fat increases in the ripening of Roquefort cheese. 

*Ann, Chim. et Pliysik, 18C4, p. 208. 
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Blondeim found 1.85 per cent of fa t in fresh cheese, 10.12 per cent in 
cheese one month old, and 32.31. per cent in cheese two months old, and 
concluded that there had been a formation of fat from the albuminoids. 
Since his experiments, studies on this subject have been reported from 
various sources, some favoring Blondeaivs view and some opposing it. 
Those by Brassier and Duelaux, for instance, indicated that there 
was either absolute decrease of fat during ripening, or no considerable 
change in the fat ; while those by Kemmerioh showed a marked increase 
in fat. Sieher, although he noticed a relative increase in the fat as the 
cheese aged, explained it by a loss of water. 

In the present experiments the author used'fresh white cheese 
(“ QiiarkMse unusually poor in bit. 'Duplicate samples were weighed 
out and the total amount of fat determined with ether, in the one 
immediately and in the other after ripening. The average of four tests 
showed 100 grains of green cheese to contain in green state 2.24 grains 
and in ripe state 2.51 grams of fat, an absolute increase during ripening 
of 12 per cent. A second series of experiments, made in a similar man¬ 
ner with cheese broken into hue pieces, showed an average absolute 
increase of 17 per cent of fat. A third series, in which the ether ex¬ 
traction was carried on for a longer time, as it was suggested the ether 
might extract the fat from the ripe cheese more rapidly and completely, 
showed an absolute increase of fat of 31 per cent in seven days and 
nearly 100 per cent in fourteen days. 

All of the experiments indicated that under favorable conditions the 
ether extract may increase absolutely during the ripening of cheese. 
The question arose as to the cause of this increase and the source 
of the fat (ether extract). A thorough study was then made of the ether 
extract, and the extracted cheese was examined for soaps and lactates. 
These studies showed that the increase in ether extract was not due to 
decomposition products of albuminoids for, although there was more 
nitrogen in the extract from ripe cheese than green cheese, there was 
not nearly enough to account for the increased ether extract. It was 
found that the increase was mainly in the fatty acids, as shown by the 
following; 

Fats and fatly acids in 100 grams of cheese. 



"When 
j green. 

After 

ripening. 

Neutral fat.......... 

Grams. ' 
0,8509 
0 . 2280 i 

Grams. 

0.9295 

l. 22 ;; i 

Tatty acids ..._______ ____ 



These fatty acids are formed, -the author believes, through the agency 
of fungi or bacteria which cause the ripening processes. It is well known 
tliat fungi are able to form fat from a wide range of substances—organic 
salts, asparagin, leucin, pepton, sugar, etc. The author suggests, there¬ 
fore, that in the case of ripening cheese they form fat synthetically 
from the constituents of the cheese, especially the casein. 
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The conclusions of the author from his experiments are as follows: 

(1) In the ripening* of cheese an increase takes place in the ether 
extract which is largely accounted for by the increase in the fatty acids. 

(2) The fat formation is not a characteristic of the ripening, but merely 
an aecoinpanying’process taking place to a greater or less extent, accord¬ 
ing to circumstances. It is due to the activity of the fungi cells. 

(3) The fungi produce neutral fat synthetically from the constituents 
of the cheese in which they grow. Later this neutral fat is saponified, 
yielding fatty acids. 

It is explained that since this formation of fat is attributable to fungi 
it furnishes no ground for evidence that a formation of fat from albumi¬ 
noids can take place in the animal body.— e. w. a. 

Studies on the ripening of cheese, and especially on the pro¬ 
duction of pores in cheese, F. Baumann (Lcmtliu. Vers . Sta,< 42. Wo. 
3 , -i, and 5, pp. 181-214).. —The author made a thorough study of tins 
subject, using sterilized rennet and milk. The milk at his disposal was 
ordinary market milk, containing bacteria in large numbers. He found 
that heating it for two hours at 70° C. killed about 90.5 per cent of the 
microorganisms, which rendered the milk sufficiently sterile for his pur¬ 
pose. Freshly prepared rennet solution was found to contain nearly 
one and one half million germs to the cubic centimeter. It was steril¬ 
ized by heating at 58.5° C. for four and one half hours on six consecutive 
days. By this process the rennet lost about 43.5 per cent of its strength. 

The formation of holes in ripening cheese received especial attention. 
This was found to be due to the production of gases, chiefly carbonic 
acid and hydrogen. The organism causing it was isolated and studied 
and named Bacillus diatrypeticus easel. In milk cultures this bacillus 
produced alcohol, volatile fatty acids, lactic acid (probably at the 
expense of the milk sugar), and peptones from the proteids. As no 
volatile fatty acids were produced iu fat-free cultures the inference is 
’ that these come from the breaking up of the milk fat. Products were 
found which, from their chemical composition, appeared to be inter¬ 
mediate products between proteids and peptones. 

Cheese made from milk which had been inoculated with Bacillus 
diatrypeticus easel showed after forty-eight hours a much larger pro¬ 
duction of holes than similar cheese from uninoculated milk. Experi¬ 
ments on white mice and guinea pigs showed the bacillus to be 
non-pathogenic. 

As to the manner in which this particular bacillus gets into the milk, 
it was decided that the most probable medium was through the food 
and the excrement. The bacillus was not found in the duct at the. 
end of the teats bur was found in garden soil, yeast cake, spoiled rape 
cake, drainage water, stagnant water, old meat, and cow dung. 

Trials in making cheese from milk inoculated with this bacillus alone 
and in company with bacilli which did not produce gas showed that 
Bacillus diatrypeticus casei might be entirely suppressed by other ban- 
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teria, in which rase a solid cheese without holes resulted. In other 
eases, where pasteurizer! milk was inoculated with the bacillus in ques¬ 
tion, the cheese had to be cut open in three days, as it had already 
cracked open in several places, so powerful was the generation of 
gases. 

This suggests a possible cause of certain forms of abnormal ripening 
of cheese observed in practice. As the bacillus described was found in 
milk cultures to develop free tatty acids, it is quite possible that the 
bitter, unpleasant taste often noticed is due to an unusual activity of 
this bacillus. 

The author’s summary from his studies is as follows: 

(1) The importance of the bacteria in rennet in the fermentation and 
ripening of cheese is less than is usually attributed to them. 

(2) Neutral or slightly acid rennet solutions may be sterilized by 
fractional heating, but lose thereby about one half in strength.. 

(3) It is impossible to sterilize market milk without taking away its 
power to u cheese/’ 

(4) The formation of holes or pores in hard cheese is due principally 
to the action of a single bacillus, which received the name Bacillus 
(liatrypeiicus cam . This bacillus may render cheese normally or abnor¬ 
mally porous, according to the circumstances. 

(5) The gas generated, and to which the production of the pores is 
due. consists principally of carbonic acid gas (63 per cent) and hydrogen , 
together with admixtures of small quantities of other gases, but no 
hydrocarbons. 

(6) As a result of the fermentation induced by the above bacillus 
alcohol is formed. 

(7) The superior character of the Swiss Emmenthaler cheese is due 
not so much to the aromatic food of the Alpine pastures or the use of 
milk richer in fat, as to the fact that the relative number of the differ¬ 
ent kinds of bacteria in the milk is less variable and the methods of 
cheese-making better adapted to a mixture of the bacteria in the 
milk,—E. w. A, 
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An apparatus for the uninterrupted determination of the specific gravity of 
liquids (Apparat zurununterbroehenen Bcstimmung des speciftschen Geicicht ran Flussig- 
led ten), J. V. yon Drvis.— Ztschr. Ter. lluhenz.-Ind., 1S93, pp. 555, Soft; ahs. In Client. 
Cenihl., 1891 , II, No. 6, p. 313. 

A new mercury thermometer for temperatures up to 550° C. ( Ueber das neue 
Qneelis'ilher-Thermometer fur Temperaturen ins 550°), M. von IiEcK lin gha.fseN.— Her. 
dent, ehem . Ges., 10, pp. 1514-1317. 

An attachment for analytical balances to prevent losing the rider ( Ueber eine 
BeUersieherung an analytischen Wagen), A. K. Markl.— Ztschr. ami. Chem31, No. 4, 
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Sartorius’s new hydrostatic (Westphal) balance (Sarto ri us' neue hydrostiittsehe 
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A stirring machine for use in precipitating phosphoric acid (Buhrimlc zur Fill - 
lung der Phosphorsaure), A. Keller. — Chem. Ztg., 17(1893), No. 59, p. 1070. 

A new sulphureted hydrogen apparatus for analytical laboratories (Einneuer 
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Ztg., 17 (1893), No. 61, pp. 1099, 1100. 
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Zonenreaeiionen), E. Besemfelder. — Ahs. in Ztschr. anal. Chem., 31, No. 4, pp. 459,400, 
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On burettes and pipettes (Ueber Burden und Pipetten ).—A resume, Ztschr. anal 
Chem., 31, No. 4, pp. 453-45S. 

Note on a form of burette for rapid titration, L. Gaebutt. — Chem. News, GS 
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The cause of the birotation of dextrose ( Ueber die Ursache der Birotation des Tran- 
hmzuckcrs), B. Tollens. — Ber. dent. chem. Ges., 16 (1893), p, 1799. 

The action of lime and alkalis on inverted sugar (Einwirlcnng von Kail and 
Alkalkn auf Inver teacher), L. Jesser. —Neue Ztschr. Bubenz.-Ind., 81, pp. 3-11; ahs. in 
Chem. Cenihl., 1893, II, No. 6, p. 364. 

Determination of tannic acid, G. FleurY.— Jour. Pharm. Anvers, 1891 , p. 151; 
ahs. in Chem. Cenihl., 1893, II, No. 5, p. 199. 
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298. ’ . 
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WEZ.— Ann. Chem., 272, p. 99; ahs. in Ztschr. anal. Chem., 31, No. 4, pp. 495-497. 
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Determination of succinic acid ( Ueber die Ik* finmnug der Bmtxlcinmare) .—A 
resume, Zixvhr. (mat. Cheat,, 32, Xo. 4, pp. 482-480. 

Studies on the methods of determining glycerin (Studkn liber die Methodva znr 
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Micro. — Ztsehr , ally. oesferr. Apoth. Ter. SO, p. 489; ahs. in Ztsehr. anal. Chem. 32p 
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The execution of the iodine-addition method {Znr A usfiihrung der Jod addition s- 
meihode), P. Weloians .—Pit arm. Ztg., 48, p. 219; ahs. in Ztsehr. anal. Chen., 32, No. 
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The employment of barium hydrate in butter analysis ( Veber die Vcrwendung 
von Bariumhydrosyd hi der Bniteranalyse), E. Laves.— Arch. Pharm., 231, pp. 356-360; 
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cellulose oder das Tunicin), E. Wintkrstein.— Ztsehr. physiol Chen., IS, pp. 43-56; 
ahs . in Cheat. Centhl, 1893, II, No. 4, p. 418. 

The study of fungus cellulose (Zur Kcnntniss der Pilzeellulosa), E. Winter- 
stein, —Her deuf. hot. Ges., If (IS93), Xo. 7, p. 441. 
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substance (Eigen sch aft, YerhreUmuj mil Bedeutung des niehtorganmrten aetiven Pro - 
teinstofes), T. Hokornv. —PJUigePs Arch. Physiol, 55, Alts. 1 and 4, pp. 147-144. 

Invertase in bananas (Inreriase in Bananvn), F. Mikrau.— Chem. Ztg., 17 (1893), 
Xo. 71, p. 1483. 

Poisonous substances of lichens ( Ueber Gifistoffe der Flechten), R. Korkrt,— Site.- 
Ber. Xaturforseher-Ues. Dorpat, ,1892; ahs. in Pharm. Ztg., 3$, p. 444, and in Chem. 
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The behavior of the phosphorus in the digestion of casein (Der Verbleih des 
Phosphors bei der Verdmtung des Caseins), E. S'alkowski.— Centhl tried. JViss ., 1893, 
pp. 335, 3S6; in Chem. Centhl, 1893, II, No. p. 242. 

The essential oil of the root of Aspidium filix-mas ( Ueber das dtherisehe Del der 
Wurzel von Aspidium flic-mas), A. Eiirenijerg.— Arch. Pharm., 231, pp. 345-356;' 
ahs. in Chem. Centhl, 1893, II, Xo. 5, p. 279, 

The alkaloids of Gelsemium sempervirens (Ueber die Alkaloide des Gelsemium 
sempennrens ), A. R. C.USHNY.— Per. dent. chem. Gen., 26. pp. 1725-1727.: ahs. in Chem. 
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Occurrence of fumarin in Glaucium corniculatum, J. A. Battandikil— Vunion 
pharmaeeutfquc, 83, p. 309; ahs. in Hepert.Tharm4, p.43, and in Chem. Centhl ., 1893 , 
II, Xo. 9, p. 275. 

The constitution of a deliquescent alkaloid from white lupine (Eon si Uni ion 

des zerfliessliehen Alkaloids ran Liqnnus albtis), A. Soldaini.— Arch. Pharm., 241, pp. 
481-499; ahs, in Chem. Centhl, 1893, II, Xo. 7, p. 372. 

The alkaloids of the seed of white lupine (Ueber die Alkaloide der 8a men, von lu- 
pinus albas) t A. Soldaini.— Arch. Pharm., 231, pp. 321-345; abs. in Chem, Centhl, 1893 
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Copper from the standpoint of legal chemistry, toxicology, and hygiene 
(Das Eupfer vom Standpunkte der gerkhtUchen Chemie, Toxokologie and, Hygiene ), A. 
TscHI bc n . —Sintigart: Ferdinand Enke, 1893; ahs. in Bot. Centhl, 55 (IS93), Xo. 5 and 

6j pp. 170-175. 

Volumetric determination of phosphoric acid and alkaline phosphates, G. 
Favrel .—Bnl Soe. CMm, Paris; 9, pp. 440-448. 

On the determination of nitrogen in nitrates by the Sclimitt method (Beitrag 
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The employment of a colorimetric method in the analysis of phosphorite 
(Ueber die Anwenduitg tiner kolorhnelriscluu Mrlhode zur AOft lyse (hr Phosphorite), A. 
Nastjukow.— flour. Russ. phys. clem. Ges., 25, pp. 31-4.2; abs. hi Chan. Centbl., 1893, 
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in orga nischen Verb in dun gen), F. Klingemann.— Liebig's Ann. Chem., 375 (1893),p. 93; 
libs, in Chem. Ztg., 17 (1893), Report.,p. 197. 
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Coloring material of tubercles and other subterranean organs (Stir la mature 
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(ISOS), Xo. 2, p. 95. 
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The influence of lignification on the life history of cell contents (Ueber den 
Einjiuss der Verholznng auf die Lebemrorgange des Zellinhaltes), O. Warburg.— Ber. 
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Concerning the diastatic action of bacteria (Zur Eenntn iss der diastatischen Wir- 
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Chem. Centbh, 189S, II, Ah. 4, p. 217. 

A new means of closing vessels used in sterilizing and preserving materials 
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Researches on the composition of the atmosphere (Reeh erotics sur la compost* 
Hon de Vatmosphere), A. Peterman and J. Urartian. — Bui. Ayr., (Belgium) 0 11803), 
No.2, pp. 137-158 .' 

Delicate reaction for urine in drinking water.— Nederl . Tijdschr. Pharm., 5,pp. 
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On vegetable growths as evidence of the purity or impurity of water, A. \Y. 

Bennett. — St. Thomas Hospital Report, 20 (1893),pp. S; ahs. in Boi. Centhl., 55 (1303), 
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Chem. Ztg ,, 17 (1893), No. 70, pp. 1267,1268. 

The action of the gaseous products of decaying organic matter on phosphoric 
acid and calcium phosphate (Die Wirkung der yasfdrmiyen Zersetzungsproducte fan- 
lender orgamseher Suhstcmzen auf die Phosphorsiiure and Hire Kalksalzc ), J. H. Vogel. — 
Berlin, pp. 66. 

The manufacture of alkali phosphates (Verfahren zur Ilerstctlung von Alkali- 
phosphatm phosphor satires Kali and phosphorscitires . Ammoniak). — Dent, landw. Presse, 
20 ( 1893 ), No. 56, p. 603. 

A fertilizer experiment lasting from 1885 to 1891 to determine the needs of 
the soil (Em Diinganysversuch vom Jahre 1885 his 1891, sur Ermitteluny der dem Roden 
notiyen Ndhrstoffe), A. Grete. — Landw. Jahrb. : Schweiz, 6 (1892), pp. 81-91. 

FIELD CROPS. 

' Tobacco in the light of recent investigations (Der Tabak in Lielde der ncuesfen 
naturwiisemchaftliehm Forstdmngen), R. Kissling,—A handbook for tobacco growers 
dealers, and manufacturers, and for chemists and physicians. BeHm: Paid Par eg, 
1893 . 
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Note on tlie composition of Egyptian barley and wheat, W. C. Mackenzie,— 
Jour, Soc. Chem. 2nd., 12 , Iso. 6, pp. 501 , 502. 

The composition of Russian barley used for brewing (Ueber die Zusammcnselz- 
■mg dev nmtechen Braugerste), W. Tischtsciienks.— Jour. Buss. phys. ahem. Ges.,25 
pp. 105-169; libs, in Chem. Centhl1893, II, Xo. 9, p. 501. 

Progress in the chemistry of tobacco (For admit e auf deni Gelide dvr Tabak- 
vhanie), R. Kissling.— Chem. Ztg., 17(1895), Xo. 62, pp. 1121,1122. 

Culture of the peanut in Egypt (Culture de Vantchide on - Egypt), A. Ando UARI>. —- 
Ann. Ayron., 19 (1893), Xo. 9, pp. 418-418. 

The cultivation of sand vetch with winter wheat as a green fodder ( Ueber dm 
Aiihau ton Stindmeke mit Wintcrrogen oh GrUnfuttergemengc), A. KOnyOskx.— Oesterr. 
landu\ Woehenhl, 19 (1898), Xo. 39. pp. 227,228. 

The best time for sowing the mixture of rye and sand vetch recommended 
for green fodder (Die t wcckmi'mUjatc Saatzeit des Grunfutter-Sandwiekenyenienges), J, 
Kill in. — Dent, land tv. Prime, 20 (1892), Xo. 61, pp. 642, 644, FiihUngh f audio. Ztg., 43 
(1893), Xo. 16, pp. 531-535; Ztschr. landw. Cent. Per. Sachsen, 1892, Xo. 8, pp. 283-287; 
and Oesterr. landio. Woehenhl19(1893), Xo. 82, pp. 249-351. 

Experiments with fertilizers on oats and potatoes and variety tests of pota¬ 
toes {Res til tats des eh amps d'csperiences de I'eeole dl agriculture de Carlsbourg ), Math¬ 
ias. — Bui. Ayr. ( Belgium) 9 (1893), Xo. 2, pp. 207-311. 

Experiments in manuring tobacco with potash (Die Ergebnm dvr l.S93er Kali - 
dungunysvemichean einheimisehen Tabu ken), Barth.— Mitt. dent. landw. Ges., 1893-794, 
Xo. 6, pp. 109, 110. 

Ensiling as a means of alleviating the scarcity of feeding stuffs (Die Hersiel- 
lurig ton Press/utter ah Hilfamittel zur Ikkcimpfung der FuUernoth), F. Albert. —Milch 
Ztg. 33 (1893), Xa. 33, pp. 537-539; and Xo. 34, pip. 553-555. 

HORTICULTURE. 

The fruit orchard in connection with the agricultural department of the 
polytechnic school at Zurich (Der Qbstgarten ah der landwirihsehaftliche Abtei - 
lung deaeidgenossiseJien Polyteehnikums), E. Mertens.— landw. Jahrb. Schweiz, 6 (1892), 
pp. 824-327, . ■ • ■ 

Some notes on the study of Rubus in Prance (Quelques notes sur Fetude des 
Malms en. France), M. Roulay.— Bui. Soc. Bot. France, 4.0 (1892), Xo. l,pp.36, 79; and 
Xo. 3, p. 81. 

* The experimental vineyard of the polytechnic school at Zurich (Der Vcrsuchs- 
weinberg des eidgenosaischen Polytechnikums), H. Krauer.— landw. Jahrb. Schweiz, 6 
(1892), pp. 311-223. 

FORESTRY. 

The Haut-Ferche and its domain forests (Le Haut-Perche el sea fonts domain - 
ales), A. i>e Tregomain.— Ann. Set, Apron., 1892 II, Xo. 1, pp. 150-160; Xo. 2, pp. 

161-293. 

Presumptive reasons for the spread-of pines and their congeners in northern 
Germany (Muthnumliche Grande fur die Verbreitung der Kiefer und Hirer Beghiter im 
Xorddeutsehland), F. Hock.— Ber. dent. hot. Ges., 11 (1891), Xo. 7, p. 396. 

, Ash analyses of the wood and bark of the larch, Weymouth pine, aspen, and 
hornbeam (Aschenanalysen von Holz und Binden der Idrche, Weymouthkkfer, Espe 
und Mainbuche), R. Weber. — Forstl. naturw. Ztschr., 2, pp. 209-219; abs. in Chem. 
Centhl., 1893, II, Xo. 7,p. 375.- 

The effect of the production of seeds on the amount of ash constituents and 
nitrogen in the wood and bark of the beach (Der E infirm der SamenproduMion der 
Bnche auf die Mineralsiofftncngcn und den Stick stoff des Ilolzkorpers und der Kinds), 11. 
Wbb'E'R.—F orstl. naturw. Ztschr., 1, pp. 13-23: abs. in Chem. Centhl1893, II, Xo. 7, 
p. 373, 



FOREIGN PUBLICATIONS. 


257 


SEEDS. 

Action of carbonic acid on the germination of seeds, A. Marcacci.— Arch. Hal . 
Biol. j 19, p. 140; abs. in Chem Zip.; 1893 , Pepert., p . 169, and in Cham. Centbl. , //, 

A o. 7, pm 376- 

Transformation of reserve material during germination of seeds (Sur les 

transformations que subment les substances de reserve pendan t la germination des graines), 
E. Mesnard.— &nl. Sac. Bot France , 40 (1393), Xo. 1, p. 35. 

. The origin and structure of certain seed coats (Note sur Vorigine et la structure 
tin tegument seminal ekes les Capparidees, Besedacees, Rypericacees, Bahammees et Lina- 
cues), L. Guignard.— Bill. Soc. Bot. Prance, 40 (1893), Xo. 1, p. 56. 

The absorbent power of seeds as influenced by their weight (Sur les varia¬ 
tions dupouvoir absorhant des (/rabies in rapport avec tear poids). II. Coupin.— But. 
Soc. Bot. France, 40 (1893), Xo. 2, p. 102.' 

DISEASES OF PE ANTS. 

JBcidium elatinuni on fir trees (Le balm de # or tier c du saphi), E. Mer.— Bui. 
Soc. Bot. France, 40 (1893), Xo. 3, p. 89. 

The reddening of fir leaves (Le roussi das fentiles de sap in), E. Mem.— But. Soc. 
Bot . France, 40 (1893), Xo. 1, p. 8. 

The browning of the tips of fir leaves (Le brunissement de la par tie terminate 
des feu Hies de saphi), E. Mer.— But. Soc. Bot. France, 40 (1893), Xo. 2, p. 136. 

The appearance of Fuccmese with teleutospores of the type F. hieracii 
upon Composite©, together with hints concerning the relationship between 
their special development and their vertical distribution (Veber die auf Com- 
positen auf tret enden Fncvinien mit Teleutosporen vom Typus der P. hieracii nehst einigen 
Andeutmigen Uber den Zimmmcnhang Hirer speeijischen Ent wick clung mit Hirer vertimlen 
Yerbreitung) 9 P. Magnus.— Ber. dent. bot. Ges., 11 (1893), Xo. 7, p. 453. 

Copper solution for the disinfection of grape cuttings against black rot 
(Kupferbeize sur Desinfection der Scknitireben bei Black rot).—Die IVeinlaube, ZtscJir. 
Weinbau und Kellerwirthschaft, 1892, Xo. 14, p. 157; abs. in Bot. Centbl., 55 (1898), Xo. 
5 ami 6, p. 184. 

The question of the use of copper compounds for the destruction of Fero- 
nospora viticola (Znr Frage nach der Wirkung der Kupferkalksahe bei Bekdmpftmgder 
Peronospora vitieola), C. Rumm.— Ber. dent. hot. Ges., 11 (1893), Xo. 7,p. 445 , 

ENTOMOLOGY. 

Experiments on the suppression of the canker worm by means of Botrytis 
teneila ( Veber YertiIgnngsversuche der Fng'erlinge mittels Botrytis tenelta), E. yon 
FeeudenREICH.— Lamiic. Jahrb. Schweiz, 6 (1892), pp. 366-368. 

Protection for insectivorous birds (Protection des oiscaux insectivores), Pgskin,— 
Bid. Ayr. (Belgium), 9 (1893), Xo. 2, pp. 212-224. 

Proceedings of the convention of the Phylloxera commission at Auvemier, 
October 12* 1892 (Protokoll der Sitzung der eidgcnossischen Phylloxera-Kommission 
abgehalten in Auvernier am 12 Okt., 1892). — Landw. Jahrb. Schweiz, 6 (1882),pp. 869-372. 

FOODS'—-ANIMAL. PRODUCTION. 

The use of peptones as food (Die Yerwendang der Peptone als Xahrungsmiitel), 
A. Cahn. — Bert. Klin. Wochenschr., 30, pp. 565-568, and pp. 602-606; abs . in Chem, 
Centbl., 1893, II, Xo. 8,pp. 461, 462 . 

The nutritive value of albumoses (Ber Xahrwert der Alhumomn), H. /Bilder-' 
^Rkm>t.'--ZtscYr,/physwl. Chem., IS, pp. 180-192; abs. in Chem, Centbl. 1898, If, Xo. 
lOtfpp. 541-542. , ; V' f " ■ ' 

The gluten content and baking properties of fiour (Der .Klebvrgeha.lt and die 
Bestimmung der BackfahigkeU des Mchles), Kunis.— Deut. landw. Presse, 20 (1893), Xo. 
67, p. 698. 
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The classification and the price of meat of different quality in the light of 
recent observation (Die Klassijikation and die Qualitatspmse des FUisches ini Licitte 
neuerer Frfahrungen ), A. Kramer. — Lundw. Jahrb. Schweiz, 6 (1873), pp. 313-345. 

On the preparation of milk for infants, and milk sterilization ( XJeber Froduk- 
lion von Kindennilch and Milchsterilisierunt /), X. Auerbach. —Milch Ztg22 (ISO'S), 
Xo. SO, yip. 400, 4.01; and Xo. SI, pp. 506-508. 

By what means can the utilization of skim milk be improved and its use as 
human food extended? [Wdchv Miitd siml anzinmuien um der Magermilch him we 
rent erlang initials Volksnahaingsmitfel weiteren Absatz zu verschaffent ), M. Freiherr 
vox Maltza hx. — Berlin; TruicHzsch and Sohn. 

Examination of honey (XJeber die Untersuehung den Ho nigs), — Mbs, in Vierteljahr. 
Chem. Xahr. and Genimmtl, S (1S93), Xo, 1, pp. 24-26. 

Composition of Russian honey ( Znsammensefzmig des mssischen Honigs), W. L. 
ViLLAUET.— Pham. Ztschr. Russia, 32 [1893], pp, 55-71; abs, in Vierteljahr . Chem. 
Xahr. and GenussmtL, S (1893), Xo. 1, p. 26. 

Sawdust as a feeding stuff (Die Sagespline nh Puttermittel), Leiimanx. — Beat, 
landw. Presse 20 (1893), Xo. 63, pp. 652-653. 

Results of the examination of concentrated feeding stuffs with reference to 
purity, character of adulterations, admixtures, freshness, etc. (Ergebnme der 
Qn alii dtsun tern uchun gen von Kraftfutter mi tteln), A. Greta.— Landw. Jahrb. Schweiz, 6 
(1892), pp. 01295. 

Ginger, with special reference to discrimination between genuine and 
“exhausted” specimens, B. Dyer and J. F. H. Gilbard.—J nalyst, 18 ( 1S93 ), Aug., 

pp. 197-201. 

The carbohydrates of the coffee bean (Uebw die Kohlenhydrate der Kaffeebohnen), 
E. Schulze. —Chem. Zig., 17 (1898), pp. 1263, 1264. 

On the detection of heated cotton-seed oil in lard, W. G. Crook, — Analyst, 18 

(1898), Sept., p. 221. . 

Is colored acetic acid vinegar?— Analyst , 18 (1893), Aug., pp. 208-212. 

On the results of the working of the adulteration acts in Dublin, C. A 
Camero .— Analyst, 18 (1893), Sept., pp. 213-218. 

Simple appliances for testing the consistency of semi-solids, with note on a, 
method of examining butter, C. E. Sohn. — Analyst, 18 (1S93), Sept.,pp. 218-221. 

■ The assimilation of the albuminoids of the food in its dependence on the 
composition of feeding stuffs (Die Aumutziing der Eiwemstoffe in der Xahrung hi 
Hirer Jbhdngigkeit von der Zusammenseismg der Xahrungsmiltel), E. Kratjss .—Ztschr 
physiol Chem., 18, pp. 167-169; abs. in Chem. Centhl., 1893, II, Xo. 10, yip. 540,**341. 

Governmental measures for the promotion of the breeding of cattle (Die 
staatlichen Massregeln sur Forderung der Rindviehzueht), F. MiiLLEii.— Landw. Jahrb,, 
Schwiez, 6 (1892), ppz258-399. 

Rations for cattle in a time of scarcity (Futterrationen fiir der Futternoih), M. 
Maercker and A. Morgen.— FUhlhifs landw. Ztg., 42 (1893), Xo. 16, pp. 521-530; 
and Ztschr. landw. Cent, Ver. Sachsen, July, 1893, pp. 239-256. 

How many times a day should cows be milked ? (Zahl der Melkungen), V . 
Ehrmann. — -Moth. Ztg. 7 (1893), Xo. S3, p. 450. 

On the feeding of cotton-seed meal (Feber die VevJuUerung von liaiimwoll-Saat- 
mehl), 0. Bottcher.— Sachs, landw. Ztschr.; and Konigsberger land - mid forstw. Ztg., 
29 (1893). Xo. 34, p. 229; and Xo. 35, pp. 477 , 478. 

A graphic method of calculating feeding rations (Fine graphische Methods der 
Futtermischungsberechmtng ),' H.■ Zuffinger.— Landw. Jahrb. Schweiz, 6 (1892) 
246-257. ’ 

ANIMAL PHYSIOLOGY". 

' The fatty substances of feeding stuffs, and their importance, for animal nutri¬ 
tion (XJeber dk hi den Fuitermitteln enthaUenen Felts ubstanzen mid iiber die Bedeutung- 
derselhcn f iir die tiemehe Ermihmng), E. Schulze.— Landw, Jahrb. Schweiz , 6 (1892) 
pp* 72-82, ' 1 
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The action of salt on the digestibility and metabolism of albuminoids ( Ucber 
die Wirkung des Eochmlses anf die Yerdaulichkdt und den- Umsatz des Hiwernes), 
S. Gabriel.— Ztsehr. Biol., 29, Xo. 4, pp.'554-569. 

Effect of decoctions of coffee and tea on artificial digestion (Der Eiiifluss von 
Eaffee-nml TheeabkocTmngen anf die Kunstliche Yerdauung), C. Schultz-Schultz- 
ensteix.— Ztsehr. physiol. Chem., IS, pp. 131, 132; abs. in Chem. Centbl1893, II, Xo. 
10, p. 544. 

The decomposition of albuminoids in the human body during the first few 
days of hunger (Die Eiweisszersetzung beim Memehen wahrend der ersten Hungertage ), 
W. P ISA usxitz.— Ztsehr. Biol., 29, Xo. 2, pp. 151-167; abs. in Chem. Centbl., 1893, II, 
Xo. 4, p. 221. 

The resorption of calcium salts in the digestive tract (Die Resorption alka- 
Uscher Erden in Yerdauungstraki), R. W. Raudnitz.— Arch. exp. Pathol, und Phavm., 
31, pp, 342-355; abs. in Chem. Centbl., 1893, II, Xo. 7,p. SSI. 

The extent of the respiratory gas exchange under the influence of eating 
(XJeber die Grasse des respiratorischeti Gaswechseh miter deni Einflms der Xahrungs- 
aufnahme ), A. Magnus-Levy.— Pfiiiger's Arch. Physiol., 55, Xo. 1 and 2, pp. 1-126. 

The behavior of certain sugars in the animal body (Ueber das Verlialien einiger 
Zuckerarten ini thierisehen Organismus), M. Creme R, Ztsehr. Biol., 29, No. 4, pp. 4S4-553. 

The effects of feeding the ration in one or several portions on the assimila¬ 
tion of the same (Der Ebijhiss einmaliger oder fraktionierter Aufnahme der Nahrttng 
anf die Aumntsung derselben), H. Weiske.— Ztsehr. physiol. Chem., IS, pp. 109-111; 
abs. in Chem. Centbl., 1S93, 11, Xo. 10, p. 543. 

A contribution to the knowledge of the formation of glucose in the body 
from decomposing albuminoids ( Phlorhizin-Yersnehe am Carenz-Kaninchen; Ein 
BHt rag sur Lehrc von der Entstehung von Trauben-Zucker in Organismus a us zerfallendem 
Eiurm), M. Cremer and A. Ritter.— Ztsehr. Biol., 19, Xo. 2, pp. 256-276. 

The occurrence of ammonia in the contents of the stomach, and its effect on 
the determination of the hydrochloric-acid content of the stomach by recent 
methods (Ueber das Yorkommen von Ammoniak im MageninUalt und die Beeintlussung 
der neneren SaIzsdurebestimmitngsmethoden durch dasselbe), H. Strauss.— Bcrl. Klin. 
Wochenschr30, pp. 898-402; abs. in Chem. Centbl., 1893, II, Xo. 7, p. 379. 

VETERINARY SCIENCE AND PRACTICE. 

The hoof disease in cattle (Die Elauenkrankheiten des Iiindes), C. Hess. — landw. 
Jahrb. Schweiz, 6 (1892), pp. 333-365. 

Means of preventing the spread of diseases of swine (Welehe Massrcgeln shut 
gegen den Hausirhandel mil Schweinen bchufs Yerhiitung der Maul - und El miens cache anf 
gesetdichem Wege anzuwenden), Grafpuxdeu,— Landbote, 14 (1898), No. 6,pp. 610, 611 

A study of the pathological anatomy of pulmonary glanders (fit u desur Va n ato¬ 
mic pathologique de la morve pulmonaire), E. Leclainciik and L. Mo xtan e. — Ann . 
Inst. Pasteur, 7 (1893), No. 6, pp. 481-495. 

A recommendation for disinfecting the navels of new-born calves (Erfahrun¬ 
gen iiber die weisse Ruhr der Kdlher und die Kalherldlme), Knoll.— Dent, landw. Pressc, 
"20 (1898), Xo , 51, pp. 550,551 . 

Opinion rendered to the Swiss Agricultural Department by the faculty of 
the Bern Veterinary School with reference to the suppression of tuberculosis, 
in cattle (Gutachten des Lehrerkollegiums der Tierarzeneischule in Bern an das schwei- 
zeriseke Landicirtschafis-Department, betreffend die Bekdmpfung der Tiiberkulose bei 
Pindem). — Landio. Jahrb . Schweiz 6 (1892), pp. 328-882. 

DAIRYING. 

Analysis of milk and milk products, H. Huffman and W. BEAM.—Ph Uaddphm: 
BlaMston, Son tf Co., 1893, pp. 92. 

9053—JTo, 2—9 
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Tile determination of lactose in milk (Dosdge de la lactose dans les laits), G. 
Denhg.es. — Bev. Internal. Falsi f., 6 (1893), No. 11, pp. 180,191; No. 12, pp. 210-212. 

Butter investigations (Uber B u Iter an iersuchungeti), E. Spartii.— Ztschr. angew , 
Chem., 1893, No. 17, pp. 513-515. 

Outlie value of boiled milk (Stir la valeur dn lait bouilli), Fayisl. —lie v. Intern at. 
Falsi/,, 8 (1893), No. 12, pp. 213, 214. 

Tile discovery of sulphur in cows’ milk (Sohwefel in KuJimilch), A. Saetoei.— 
Chem. Ztg., 17 (1893), No. 59, p. 1070. and No. 63, p. 1138. 

The source of the bacteria in milk, and their ability to increase (Die JBerhimft 
der JBakterien in der Milch and Hire Vermehrimgsfdhigkeit). — Schweiz. Milch Ztg19 

(1893), No. 16. 

Experiments in ripening cream with a prepared ‘^starter 77 (Rahmsciuermigs- 
rersuchc mit deni ct Normal-Saureweclcer™ der Danish Butter Colour Go. ), Klein and 
Kuiin,— Landhole, 14 (1893), No. 61, p. 611. 

Action of certain mineral salts on milk fermentation (Ueber die Whining cini- 
ger Metal Ualze auf die Milelujalining), Ki chert. — Abs. in Molk. Ztg., 7 (1893), No. 
35, p. 479. 

The relation of the phosphates and casein to lactic fermentation (Ueber die 
Beziehitngen der Phosphate and dee Caseins sar Milchsdure-Gahrung), H. Timpe. — 
Arch. Egg., 18, No. 1, pp. 1-34. 

Results of some casein and milk fermentation tests (Einige llesultate von Milch- 
gar- and Kaminprohen), F. J. Herz.— Abs. in Milch Ztg., 22 (1893) f No. 32, pp. 523, 524. 

On goats’ milk and its recognition in cows 5 milk (Ueber Ziegenmilch und den 
Nach we is desselben in der Kuhmilch), Schaffer. —Landw. Jahrb. Schweiz, 6 (1892), pp. 
69-72. 

Experiments in preserving milk samples for testing (Versuche Uber die Kon- 
senneru ng der Milchproben welche zur FeBbestimmung dienen, ausgefuhrt an der Mollcerei 
Zauhrbach), J. .Neumann. —Milch Ztg., 22 (1893), No. 32, pp. 526, 527. 

Report of a convention of officers of agricultural and dairy societies to com¬ 
bat the increasing prevalence of butter adulteration (Zusammenkmift von Abgeord- 
neten land- und milchwirtschafthicker Vereine zur Behdmpfmig der Uberhandnekmendeu 
Bultcrverfiihchungen) .— Molk. Ztg., 7 (1893), No. 29, pp. 390, 891. 

Note on centrifugal milk testers, P. VlETH.— Analyst, 18 (1893), Aug., pp. 201- 
203. 

Adulteration of butter with foreign fats (Ueber ButterverfdUcJmng dureh Znsatz 
fremden Fetles), A. K5y5ki.— Ztschr. Nahr. Egg., 7 (1893),p. 53; abs. in Viertdjahr. 
Chem. Nahr. and Gemissmtl8, No. l,p. 15. 

Gerber’s milk test (Dr. N. Gerber’s Acid Butyrometrie).—Schweiz, landw. Ztschr 

21 (1893), No. 33, pp. 529-531. 

A general method for the analysis of butter (Methode generale pour Vanalyse 
des bear res), R. BeullA— Bev. Iternat. Falsif., 6 (1893), No. 12, pp. 212, 213. 

Discrimination between natural butter and margarin ( Under sciiei dung der 
Naturbutter von Margarin), F. Gantter.— Ztschr. anal. Chem', 32, No. 4, pp. 411-413. 

Centrifugal creameries and sweet milk (Fere menses centrifuges et lait doux), E. 
Bxgaux,— Ind. Bait, 18 (1893), No. 30, pp. 235, 236. 

Test of dairy apparatus (Goncours special d’appareils de l alter ie. organise par la 
commission d*administration et de surveillance d Veeole professionelle d’ agriculture pour 
panes filies cl Bonchout les Anvers), Thkunis*— Bui. Agr. (Belgium), 9 (1893), No. 2, 
pp. $7-131. 

A note on the Johannson butter extractor (Note sur Vextracteur Johannson) f 
A. Theunxs— Bui. Agr. (Belgium), 1893; Bev. Agr on., 1893, No. 1, pp. 57-61. 

Cooperative creameries in western France (Laiteries cooperatives a crier dans la 
rigion de FOust), Catheunean and Suecoof.— Ind. Lait,, 18 (1893), No. 81, pp. 244- 
246; No. 82, pp, 252-254. 

The importance of paying for milk at cooperative creameries according to 
the fat content (Die Bede ututig der Bezahlung der Milch nach dem Fettgehalt ftir Genoa- 
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senschaftsmolkerden ), Vietu.— Lmdie. Verciimvhr . Cch/. Ter.. 1893, No. 31, pp. 

131—123. 

The utilization of the skim milk produced in cooperative creameries for 
cheese-making and for feeding (Die Verwertung der Magennilch in unseven Genos- 
sensehafis Betrieben), R. Krueger. — Molk. Ztg7 (1893), No. 81, pp. 461, 462. 

Effect of exclusion of the air on the ripening of Emmenthaler cheese ( Ueber 
den Einjhiss des LuftabscMusses Af die Belfung des Emmenthalerktises), E. Vox Freu- 
deneeich and F. Schaffer. — Landw. Jahrb. Schweiz , 6 (1892), pp. 62-67. 

Annual report of the dairy institute at Proskau for the year ending April 1, 
1893 (Jahresbericht des Milcliwirtschaftliehen Institutes zu Froskaufiir das Jahr vom 1. 
April 1892 Ms 1. April 1898).—Milch Ztg., 22 (1893), Xo. 32, pp. 524, 525, Xo. 83, pp. 
541, 542; and Molk . Ztg., 7 (1893), Xo. 32, p. 436. 

TECHNOLOGY. 

New cellulose derivatives and their industrial applications, 0. F. Cross, E. J. 
Be van and C. Beadle. — Jour. Soc. Chem. Ind., 12, Xo. 0, pp. 498-501. 

Dulcin, a new saccharine compound ( Dutcin, ein neuer SUssstoff), A. Stift. — 
Wochensehr. CenU Ver. RUbenz.-Ind., 31 (1893), Xo. 30, p. 471. 

The development of the beet sugar industry in Sweden (Einige Mitthdlungen 
Uher die Entuncklung dev RUbenz acker Industrie in Schweden ), I. Fogelberg. — Wochen- 
schr. Cent. Ver. RUbenz.-Ind., 31 (1893), Xo. 29, pp. 453,454. 

The manufacture of beet sugar: A manual for practice and self-instruction 
(Die Fabrikation des RUbenz ackers: Ein Bilfs- und Handbook fur die Praxis mid tier 
Selbstnnterricht,) E. Stedyn. —Reviewed in Wochensehr. Cent. Ver. RUbenz.-Ind., 81 
(1893), Xo. SO, p. 470. 

Purification of beet juices with chloride of iron (Reinigung der Riibensafte mit 
Emnchlorid).—Abs. in Wochensehr. Cent. Ver. RUbenz.-Ind., SI (1893), Xo. 30, p. 470. 

A new method in refining sugar (Neuerung in der Rafi nation des Zackers). — Abs. 
pi Wochensehr. Cent. Ver. RUbenz.-Ind31 (1893), Xo. 30, pp. 469, 470. 

The examination of sugar and saccharine substances (Die Enters noli u tig der 
Zuckers, sowie der Hilfsmaterial der ZucJcerindaslrie), E. Steydn. —Reviewed in Wocht 
emchr. Cent. Ver. RUbenz.-Ind., 31 (1893), No. SO, p. 472. 

Methods used in the analysis of beer (La Mere,) M. G. Misson.—IM. Agr. (Bel¬ 
gium), 9 (1893), Xo. 2, pp. 164-171. 

The analysis of lubricating oils containing *' { blown” rape-seed and “blown” 
cotton-seed oils, T. B. Stillman. — Jour. Am. Chem. Soc., 15, Xo. 5, pp. 265-270 . 
Notes on rice oil and maize oil, A. S.u etiiam. — Aualyst, 18 (1898), Aug., pp. 191- 

193. 

The manufacture of wood pulp for paper (La fabrication de la pate dc hois), 
Dubois. — Bui. Agr. (Belgium) 9 (1893), Xo. 2, pp. 132-136. 

AGRICULTUIiAL ENGINEERIXG. 

The mechanics of plowing (Ueber die Mechanik des Pfliigens), A. Foppl.— Landw . 
Jahrb., 22 (1893), Xo. 5, pp. 719-740. 

Plans for a large cow barn, stalls, and troughs (Tierstdll des Berm G-ntsbesitzers 
Stephan Melchers in Verne bei Salzkotten). — Dent, landw. Fresse, 20 (1893), Xo. 55, pp. 
589-591. 

The question of ventilation (Zar Lehre vom Luftwechsel), Gr. Wolffhugel. — Arch. 
Byg., 18, No. 8, p. 251. 

AGRICULTURAL STATISTICS. 

An account of work done at the agricultural experiment station at Darm¬ 
stadt, Germany (Etude sur quelques stations agronomiques allemandes ), Saillard. — 
Ann. Sci. Agr on., 1892, II, No. 2, pp. 294-820. 
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The agriculture of the Netherlands in 1890 (Die tnederldndische Lamlwirtschaft 
im Jahre 1890), H. Grohmann. — Landw. Jahrb22 (1893), No. 5, pp. 741-799. 

The agriculture of the United States of America (Die Landwirtschaft in den 
Yereinigten Staaten von Nordamerika), F. Oetken.— Berlin; Paul Parey . / Price 10 
marl’s. 

Agricultural ^statistics for Prussia for the year 1892, part I (Beitraye zur land- 
wirtschafilichen Statistih von Preussen fiir das Jahr 1893, enter Theil). — Landw. Jahrb 
23 (1893), Supplement 1, pp. 366. 

Statistics of agricultural and similar schools in Prussia for the year 1892 
( Siatistik der landicirthschaftlichen und siiverwandten Urttervichts~Ansta11tn Preussens 
rnteh dem Stande am Schlusse des Jahres 1892). — Landw . Jahrb., 23 (IS 93), Supplement 
1 , pp. 271. 

A suggestion in regard to the collection of statistics of animals in Switzer¬ 
land ( Forsehlag betreffend den Ausbau der sehweizerischen Fiehstatistik), E. La.uk. — 
Landw. Jahrb. Schweiz, 6 (1892), pp. 800-310. 

The exportation of food stuffs and agricultural products from Belgium (Vex¬ 
portation des dtnrees et prod nits agricoles de Belgique), 11. Kolin. — Bui. Ayr. (Belgium), 
9 (1893), No. 2, pp. 197-206. 
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Michigan Station. —L. G. Gorton Las been, appointed director of the station. C, 
I>. Smith Las been appointed agriculturist, and F. B. Muinford assistant agricul¬ 
turist. A. G. Gulley, for.the past four years connected with the horticultural depart¬ 
ment of t-lie agricultural college, has been appointed horticulturist to the Vermont 
Station. 

New York Cornell Station. —E. G. Lodemnn has been appointed assistant in 
horticulture vice F. W. Card, who resigned to become professor of horticulture in 
the University of Nebraska. A building for purposes of instruction and experi¬ 
mentation in dairying is being erected at a cost of $50,000, and will be ready for 
occupation about June 1, 1894. A special course in dairying has been instituted, to 
take place during the coming winter term, 1893-94. 

Japan. —Dr. O. Loew, formerly connected with the University of Munich, Las been 
appointed professor of agricultural chemistry at the University of Tokio, Japan, in 
place of Dr. O. Kellner, who resigned some time since to become director of the 
experiment station at Mbekern, Germany. 

New Zealand. —As a preparation for arbor day, the department of agriculture, 
Wellington, New Zealand, printed and distributed circulars giving lists of trees 
suitable for planting. August 4 was the day set apart for arbor day. The New 
Zealand department of agriculture lias begun to issue illustrated leaflets giving 
information on agricultural subjects. Leaflet No. 1 treats of the Hessian fly, No. 2 
of the Bathurst bur (Xanthimn spin os urn), No. 3 of the horse hot fly, and No. 4 of the 
Canada thistle. 

A new potato DISEASE. —Prof. Kirebner, of Hohenheim, Germany, describes in 
Wiiritemh. Wochenbl . fur Landw., a new disease recently noticed in that section which 
affects the tops of potatoes. He calls it a stem rot and attributes it to a fungus, 
Botryiis cinerea. A soft, discolored spot first appears on the stem near the surface 
of the ground or just under it, which later causes the whole, plant to wilt and dry 
up. The tubers show no signs of disease, but of course fail to develop. When the 
plants are near together, a skinny coating of fungus growth of brownish gray color 
is often found on the diseased stems. The fungus can grow on dead vegetable mat¬ 
ter, manure, etc,, and under certain conditions on the stems of a variety of growing 
plants. Consequently the use of barnyard^ manure for potatoes is to he avoided 
where the disease prevails. As a further precaution it is recommended to gather 
and burn the tops as soon as the potatoes can he dug. At present the disease appears 
to he confined to a limited area. 

Mouth and hoop disease. —At the suggestion of the German minister of agri¬ 
culture, domains, and forestry, the royal technical deputation for veterinary science 
has published the following statement: The substance through which the infection 
of the mouth and hoof disease is carried is as yet unknown. A prize of $750 is 
hereby offered for the discovery and isolation of the same. The identity of the sub¬ 
stance must be established beyond doubt by inoculating animals and producing the 
disease. Reports are to he made in writing by June 30, 1894, and demonstrations 
will be called for before awarding the prize. The reward will he made public Jan¬ 
uary 1, 1895. 

Tobacco injurious to cows. —The Deutsche Meier ci Zeitung warns farmers against 
throwing the refuse from tobacco cutting where cows can get at it. It is said to be 

263 



264 


EXPERIMENT STATION RECORD. 


a common practice, among tobacco growers to use tiie waste for bedding cows or to 
throw it in the barnyard where, the cow r s can readily get at it. The case is reported 
of a farmer who recently lost a cow which had eaten tobacco leaves. An examina¬ 
tion showed nicotine poisoning. 

Destruction of sheep ticks. —A correspondent in Bent, lanclw. Presse gives 
his experience in ridding sheep of ticks. A mercuric ointment affected the. health 
of the. lambs. Insect powder was too dear and its effect was not permanent. A 
wash of tobacco water has to be repeated. The writer’s experience with a carbolic- 
acid wash was very favorable. It proved effective and durable. He used a prep¬ 
aration of carbolic acid especially prepared, to be dissolved in water. 

Feeding oak leaves to cattle. —In Milch Zeitimg {1893, Mo. 34) there is a note 
on feeding oak leaves to cattle. The leaves used were covered with thick honey 
dew and many plant lice were present. A small percentage of the animals so fed 
became sick, but recovered in from eight to thirty days. One of them died. 

Sunflower culture. — A correspondent in Wien, lanclw. Ztg. recommends the cul¬ 
ture of sunflowers between row’s of potatoes. To avoid shading the potatoes too 
much, sunflowers are planted only in every second, third, or fourth row, according 
to the width of the row r s. The distance in the drill is 50 to 60 cm., about 20 to 24 
inches. In order to produce large flower heads only one or two heads should he left 
on each plant. 

The ripe flower disks, together with the tender portions of the plant, after being 
chopped, are mixed with clover or corn forage, and the mixture is said to be accepta¬ 
ble to cattle. The lighter kernels are used as food for poultry. From the heavier 
seeds a salad oil is expressed. The cake secured after the oil is expressed is an excel- 
lent food for milch cows. The hulls of the kernels are cooked with other food for 
swine, Seventeen bushels of clear seed yielded about 36 quarts of salad oil. 

Composition of black lupine. —According to an article in Dent, lanclw. Presse 
(1898, Mo. 48, pp. 459, 460), the black-seeded lupine is supposed to have originated in 
Siberia. An analysis of the black lupine by Dr. S. Gabriel gave the following results 
in per cent of dry matter: Crude protein, 43.50 per cent; fat, 5.58; fiber, 15.91; 
nitrogen, free extract, 30.56; ash, 4.45. The water content was 16.41 per cent. 
These figures show the black lupine to be an extremely rich food stuff whose con¬ 
tent of protein is equaled by but few plants. 

An artificial digestion experiment by Dr. Gabriel gave 95.4 per cent as the diges¬ 
tion coefficient for the nitrogenous matters. 

The use of lupines for feeding purposes is dependent on the amount of alkaloids 
present, which are injurious to animals. In the black lupine in 100 grams of dry 
substance there was only 0.15 gram of alkaloids. This small quantity, however, was 
sufficient to give the seed a distinctly bitter taste. This variety is poorer in alka- 
. loids than most of the other varieties of lupines. 

Growing legumes and cereals together.— S. La Flizepresents in Ann Set. Apron . 
(1898,1 , Mo. 8, pp. 174-178) an interesting theory concerning the nitrogen supply of 
grains when grow r n in a mixture with legumes. As the result of his experiments, 
conducted on a very poor field of the RambouiUet farm, he found that when crimson 
clover or a mixture of vetches and peas was sown with rye or barley the cereals 
mad© a fair growth without the application of any nitrogenous fertilizer. 

He concludes that cereals grown with legumes profit by the nitrogen fixed by the 
legumes, and enough of nitrogen is secured in this way to give a fair harvest u£ 
grain -without an additional application of nitrogen to the soil in the form of 
manures. . 

Adulteration of bran. —A German miller was recently sentenced.to two weeks 
in jail and to pay a fine of $75 for selling bran which, according to analyses of the 
Pommritz experiment station contained 28, 33, and 48 per cent of ground vegetable 
ivory. The adulterant was obtained by grinding the scraps from the manufacture 
1 of buttons, etc. As it consists almost entirely of cellulose, it is of little if. any real 
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value for food. Frequent mention has been made by the European stations of its 
use in adulterating feeding stud's, more- especially brans. It lends itself readily to 
this purpose, being cheap and not easily detected by the naked eye. 

Experiments with varieties of sugar beets. —Variety tests covering a num¬ 
ber of years are reported by the Halle Experiment Station in Scheibler’s neiwZeiiseh.f. 
Ilnbenzuckerind (30, p, 25). In these two principal types of beets were used, the 
Klein Wanzleben and the Vilmorin. Fifteen of the varieties tested belonged to 
the former type and eight to the latter. Every year from 1882 to 1892. inclusive, the 
amount of sugar produced on similar areas was greater for the Klein Wanzleben 
and similar varieties than for the Vilmorin and related varieties. 

The effect of electrical currents on beet juice. —Experiments reported by 
W. Bersch in Zeitsch. Zuckerind. mid Landw. (1893, No. 1, pp. 43-69) lead to the fol¬ 
lowing conclusions: 

The electrical current increases the purity coefficient of beet juice, and removes a 
considerable quantity of nitrogenous matter; the use of zinc eloctrodes gives zinc 
in solution, and the resulting juice is strongly alkaline; the capacity of the juice to 
reduce copper solutions is not increased hy the use of zinc electrodes ; the purifying 
effect of the electrical current is perceptibly increased when it acts on juice from 
which a part of the non-sugars have been removed by heating to 75° C., and then 
filtering; zinc combinations cause a very slight purification of juice; juice which 
has been treated with an electric current requires less lime in the subsequent opera¬ 
tions than untreated juice; the electrical treatment also gives a higher color. 

Temperature of the interior of a beet root. —H. Briem reports an experiment 
in Oesterr.-migar. Zeitsch . Zuckerind. u. Landw. (1893, No. 1, pp. 15, 16), in which one 
thermometer was placed in the air just above the surface of a field of sugar beets, 
another sunk about 4 inches in the soil near a beet, and a third inserted into the 
beet root to a depth of about 4 inches. The readings were taken three times daily. 
For the month of September the average readings of the three thermometers were: 
Air, 16.39° C.; soil, 16.12° C.; and interior of beet, 16.10° C. * 

Legates milk u sterilisator.” —An illustrated description of this apparatus is 
given in Milch Ztg. (1893, No. 22, p. 360). The apparatus consists of a vessel of from 
a pint to a quart capacity, into the neck of-which a glass tube closed at one end 
is fastened air-tight by means of rubber rings. On the glass tube are two marks 
designated 75° and 80° C„ respectively. The vessel is filled to a certain point with 
milk, and heated in a water or sand hath. The milk rises in the tube to 75°, and 
soon to 80°. when the heat is discontinued. The milk will retain its temperature of 
75° to 80° for ten to twenty minutes. It is then rapidly cooled to 10° or 12° C. Milk 
pasteurized in this manner is said to remain fresh for three or four days. 

An advantage of this apparatus is said to be that it allows no change in water 
content during treatment, as may take place where milk is heated in an open vessel. 
Legay found that when 200 grams of milk was boiled for forty seconds in a cylinder 
with an opening about 0.3 inch square, the weight was reduced by the evaporation 
of water to 144 grams, and that the specific gravity was raised from 1,037 at the 
beginning to 1.053. There is no change of specific gravity in using the Legay appa¬ 
ratus. 

National Agricultural Society of France. —A pamphlet of 87 pages, published 
by this society, gives a brief mention of the most important papers on agriculture 
and related sciences contributed by the members, between July, 1892, and July,1893* 
An interesting parallel is drawn between the agricultural conditions of the present 
dry year and those which confronted the French farmers in the drought of 1785. 

Prizes for preserved dairy products,— At the next annual fair of the German 
Agricultural Society, which will be held in Berlin in 1894, prizes are to he offered 
for preserved dairy products of the following classes: (1) Noncondensed milk and 
cream - ; (2) condensed milk and cream; (3) milk powder; (4) butter; (5) cheese. 
Besides these, the Bremen Chamber of Commerce will also offer a silver medal foi 
butter. 



LIST OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRICULTURE. 

AUGUST AND SEPTEMBER, 1893. 


Report of the Secretary of Agriculture for 1892. 

Indian Com in the Manufacture of Beer. 

Division of Chemistry: 

Bulletin No. 13, part vm.—Foods and. Food Adulterants—Canned Vegetables, 
Division of Entomology: 

Insect Life, vol. v, No. 5, July, 1893. 

Bulletin No. 31.—Catalogue of the Exhibit of Economic Entomology at the 
World's Columbian Exposition. 

Division of Statistics: 

Report No. 107 (new series), August, 1893.—Report of the Statistician. 

Report No. 108 (new series), September, 1893.—Report of the Statistician. 

Office of Irrigation Inquiry: 

Bulletin No. 1.—Abstract of the Laws of the Several States and Territories on 
Irrigation and Water Rights. 

Office of Experiment Stations: 

Experiment Station Record, vol. iv, No. 9, April, 1893. 

Experiment Station Record, vol. iv, No. 10, May, 1893, 

Experiment Station Record, vol. iv, No. 11, June, 1893. 

Bulletin No. 16.—Proceedings of the Sixth Annual Convention of the Association 
of American Agricultural Colleges and Experiment Stations, held at New 
Orleans, Louisiana, November 15-19, 1892. 

Weather Bureau: 

Monthly Weather Review, June, 1893. 

Monthly 'Weather Review, July, 1893. 

Bulletin No. 10.—The Climate of Chicago. 

■ Bulletin A.—Summary of International Meteorological Observations. 
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Agricultural Experiment Station of the Agricultural and Mechanical 
College of Alabama: 

Bulletin No. 48, July, 1893.—The Effect of Organic Matter on Natural Phos¬ 
phates; Commercial Fertilizers. 

Caneijrake Agricultural Experiment Station: 

Bulletin No. 16, July, 1893.—Potatoes—Amounts of Seed. 

Bulletin No. 17, July, 1893.—Grapes and some new Fruits. 

Colorado Agricultural Experiment Station: 

Bulletin No, 23, April, 1893.—Colorado Weeds. 

Bulletin No. 24, July, 1893.-—A Few Common Insect Pests. 

Bulletin No. 25, October, 1893.—Loco and Larkspur. 

Georgia Experiment Station : 

Bulletin No. 21, August, 1893.—Practical Dairying; Dehorning Cattle; Feed 
Formulas; Experiments with Oats. 

Agricultural Experiment Station of Indiana: 

Bulletin No.45, August, 1893.—Field Experiments with Wheat; Forms of Nitro¬ 
gen for Wheat. 

Iowa Agricultural Experiment Station: 

Bulletin No. 21,1893.—Investigations in Cheese-making; Colt Feeding; Shrink¬ 
age of Wool; Time to Cut Corn; Sweet vs. Ripened Cream Butter; An Aro¬ 
matic Bacillus of Cheese; Some Bacteriological Work in the Dairy; Impuri¬ 
ties of Clover Seed. 

Kentucky Agricultural Experiment Station: 

Bulletin No, 46, August, 1893.—Commercial Fertilizers. 

Louisiana State Experiment Stations: 

Special Report.—Geology and Agriculture, part n.—A Preliminary Report upon 
the Hills of Louisiana. 

Maine State College. Agricultural Experiment Station: 

Anniial Report, 1892, part iv. 

Director’s Report, 1892. 

Maryland Agricultural Experiment Station: 

Bulletin No. 21, June, 1893.—Soils of Maryland. 

Massachusetts State Agricultural Experiment Station: 

Bulletin No. 49, August, 1893.—Meteorological Summary for July, 1892-1893. 
Hatch Experiment Station of the Massachusetts Agricultural College: 

Meteorological Bulletin No. 55, July, 1893. 

Experiment Station of Michigan Agricultural College: 

Bulletin No, 96, July, 1893.—Honey Analyses. 

Bulletin No. 97, July, 1893.—Fertilizer Analyses. 

Bulletin No. 98, July, 1893.—Locusts; the Horn Fly, 

Bulletin No. 99,July, 1893.—Michigan Soils. 
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Mississippi Agricultural Experiment Station: 

Bulletin No. 26, August., 1896.—Small Fruits. 

Nevada Agricultural Experiment Station: 

Bulletin No. 19, December, 1892.—Sugar Beets. 

New York Agricultural Experiment Station : 

Bulletin No. 56 (new series). May, 1893.—Experiments in the Manufacture of 
Cheese. 

Bulletin No. 57 (new series), June, 1893.—Feeding Experiments with Laying 
Hens. 

Bulletin No. 58 (new series), July, 1893—Analyses of Commercial Fertilizers 
Collected in Long Island in the Spring of 1893. 

Cornell University Agricultural Experiment Station: 

Bulletin No. 54, Jnn$, 1893.—Dehorning. 

Bulletin No. 55, July, 1893.—Greenhouse Notes. 

North Carolina Agricultural Experiment Station: 

Bulletin No. 91 d, July, 1893.—Investigations upon the Phosphoric Acid in 
Crude Fertilizing Materials, and upon Methods of Fertilizer Analysis. 

Bulletin No. 9D, July. 1893.—Meteorological Summary for North Carolina, 
June, 1893. 

Bulletin No. 9 2a, August 24, 1893.—Meteorological Summary. 

North Dakota Agricultural Experiment Station: 

Third Annual Report, 1892. 

Bulletin No. 10, May, 1893.—Grain and Forage Crops. 

Ohio Agricultural Experiment Station: 

Bulletin No. 49, May, 1893.—Field Experiments with Commercial Fertilizers. 
Bulletin, vol. i, No. 3 (technical series), April, 1893.—Entomological and Botan¬ 
ical Papers. 

Oklahoma Agricultural Experiment Station: 

Bulletin No. 6, May, 1893.—Notes of Progress; Analyses. 

Rhode Island Agricultural Experiment Station: 

Bulletin No. 23, July, 1893.—Fertilizers, Commercial and Miscellaneous. 

Bulletin No. 24, August, 1893.—Analyses of Commercial Fertilizers. 

South Carolina Agricultural Experiment Station: 

Bulletin No. 7, September, 1892.—Experiments with Oats and Wheat. 
Tenness.ee ■ Agricultural Experiment Station : 

Bulletin, vol. vi, No. 1, January, 1893.—Some Injurious Insects of the Apple. 
Agricultural Experiment Station of Utah: 

Bulletin No, 23, July, 1893,—Shelter of Stock; Exercisers, Non-exercise of Stock; 
Early rs. Late Irrigation. 

Vermont State Agricultural Experiment Station: 

Sixth Annual Report, 1892. 

DOMINION OF CANADA. 

Ontario Agricultural College Experiment Station : 

Bulletin No. 90, August 21, 1893.—Experiments with Winter Wheat, 

Bureau of Industries, Toronto, Ontario: 

Annual Deport, 1890. 

Annual Deport, 1891. . ... 

Bulletin No. 46, July 11, 1893.—Crops In Ontario. 

Bulletin No. 47, August 12, 1893.—Crops and Live Stock in Ontario, 
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The convention of the Association of American Agricultural Colleges 
and Experiment Stations at Chicago, a brief account of which is given 
on page 272, while not so numerously attended as some other meetings 
of this body, was characterized by great earnestness and harmony of 
purpose, if not always of ideas. In spite of many outside attractions, 
the business sessions were well attended and a number of matters of 
importance were carefully considered. There was a commendable dis¬ 
position to give serious heed to reasonable criticisms on the work of the 
stations, and the conduct of station officers. A notable indication of 
the temper of the convention may be found in the strong support afforded 
Director Thorne in his effort to impress upon station workers their 
obligation to give the stations due credit for all scientific work done 
under their auspices. Undoubtedly there have been cases in which 
investigators at our stations have forgotten that they are officers deriv¬ 
ing at least a share of their support from public funds, and that while 
they should be given large liberty in their work, they must after all 
evince their loyalty to the cause of agricultural science by a prompt and 
frank acknowledgment of the institutions and the system which make 
their work possible. There must always be a certain difference between 
the conduct of institutions endowed by private persons and that of 
those maintained by the public. In the latter, the individual must 
yield something in order that the organization may be strengthened in 
public confidence. Somewhat more of regularity and formality must 
necessarily pertain to the intercourse of stations and station officers, 
In a word, in carrying on this work and in communicating the results 
the station worker should never forget that he is a public servant. 

The agricultural congresses held at Chicago October 16-21 were well 
attended. While they had some popular features of transient value, 
many important papers were presented by eminent American and for¬ 
eign workers in agricultural science. It is hoped that means will be 
provided for the publication of the proceedings of these congresses. 
Besides general sessions, meetings were held in the sections on fish 
and fisheries, forestry,.veterinary surgery, good roads, household econo- 
omies, agricultural education and experimentation,farm, life and mental 
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■culture, and. ornithology. These congresses were under the general 
management of 0. 0. Bonney, president of the World’s OongTess Aux¬ 
iliary, and S, W. Allerton, general chairman of the agricultural con¬ 
gresses. The Secretary of Agriculture was honorary president, and 
delivered an address at one of the general sessions. 

A very high compliment was paid the experiment stations in assign¬ 
ing to station workers duties of vital importance in the conduct of the 
great test of dairy cows at the World’s Columbian Exposition. The 
number of animals, the length of the test, the carefuL attention to 
every detail in the management of the animals, and the accurate 
recording of results, make this by. far the most thorough experiment of 
its kind ever undertaken. The cost of the test, amounting to over 
$120,000, gives some indication of the greatness of the enterprise. An 
examination of the hundreds of pages of daily records of data col¬ 
lected during the trial reveals at once the complexity of the problems 
which the committee had to solve, and their patience and perseverance 
in carrying out their plan throughout a long season. That all this 
should have been done without a suspicion of unfairness or of neglect 
is indeed a wonderful testimony to the faithfulness of the men in charge. 
When the iinat reports are compiled we shall expect an array of tacts 
which will not only teach many important practical lessons, but which 
will also suggest numerous questions deserving further examination 
and experiment. 

The importance of the study of the physiology of plants is generally 
acknowledged by botanists, but various reasons have combined to pre¬ 
vent such systematic and exhaustive researches as are necessary to give 
us an adequate knowledge of the laws of vegetable life. It is surpris¬ 
ing on how slender a basis of experimental inquiry many important 
deductions regarding the methods of plant development really rest 
The detached and fragmentary character of many investigations leaves 
us in doubt whether we are justified in putting this and that together 
and saying that it will be thus and so in general for any class of plants. 
One fact has been brought out, it may be, with a plant of a high order 
and another with a plant of a low order. But the relation these facts 
bear to each other, and especially the modifying influences of the pecu¬ 
liarities of structure and development in individual species, may never 
have been worked out. Yet we are apt to go on making generalizations 
about plant life, and accepting as authoritative the somewhat dogmatic 
statements of manuals on vegetable physiology. 

When we inquire, for example, how the wheat plant lives, we are 
perhaps told what is true of the development of the sunflower. In 
many particulars this may be all right, but after all it is the peculiar 
features of the life of the wheat plant which it may be most important 
for us to know. The systematic investigation of the physiology of 
particular species of plants throughout their life history is greatly 
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needed. The practical, as well as the scientific, importance of such 
researches in the case of cultivated, plants is very great. Much atten¬ 
tion is given to studies of the chemistry and physics of the soil and of 
fertilizer's; meteorological conditions as affecting plant growth are 
observed; various methods of culture are tried; the diseases affecting 
the plant are investigated; but as regards the normal plant itself little 
has been clone except to find out its chemical composition at different 
stages of growth and to make a few notes on the external appearance 
of its parts. 

It is true that physiological inquiries, whether on plants or animals, 
are difficult to carry on. They often require complicated and expensive 
apparatus. The investigator must not only be thoroughly acquainted 
with what has been done in this line, but he must also be fertile in 
expedients for getting at the information he is seeking. However, 
these things which are hard to find out are the very ones our institu¬ 
tions for experimental research should seek after. There are some lines 
in which the stations are now working which it is useless to pursue 
further, unless we can g£t new facts with which to recon struct methods 
of inquiry. The repetition of experiments after a certain time may 
only increase the mass of data for which we have no explanation. A 
better way would be to abando'n the old beaten paths and try a new 
way which may lead to important and satisfactory results. In the 
department of botany in the stations, physiological questions should 
receive tar more attention than at present. This is the line of botanical 
work which is most appropriate to our stations, because of its intimate 
relations to other experimental inquiries. Wherever opportunity offers 
laboratories should be equipped and trained workers employed for 
investigations on the physiology of cultivated plants. Routine work 
in. botany in tlie old lines , will amount to very little. Physiological 
studies may produce very important and far-reaching results. 



SEVENTH ■ ANNUAL CONVENTION OF THE ASSOCIATION OF 
AMERICAN AGRICULTURAL COLLEGES AND EXPERIMENT 
•STATIONS. 


The Association of American Agricultural Colleges and Experiment 
Stations held its seventh annual convention October 17-19, 1898, at 
Chicago, Illinois, in the Art Institute. Arrangements had been made to 
hold this convention in connection with the agricultural congresses under 
the auspices of the Congress Auxiliary of the World’s Columbian Expo¬ 
sition. In view of the fact that papers on many topics by eminent 
American and foreign workers in the cause of agricultural science and 
education had been prepared for the congresses jt was thou ght advisable 
for the association to hold several joint sessions with the Congress on 
Agricultural Education and Experiment, and to confine the separate 
sessions very largely to matters of business. 

The meetings of the Association were presided over by President 
Henry, while at the joint meetings of the Association and Congress Prof. 
Morrow, chairman of the Congress, presided. 

One of the most interesting features of the convention was an address 
by Sir Henry Gilbert of the Bothamsfced Experimental Station, being 
an introduction to six lectures on the agricultural investigations con¬ 
ducted for a period of fifty years at Bothamsted, to be delivered by Sir 
Henry in this country under the provisions of the Lawes Agricultural 
Trust. He described the methods of experimentation pursued at 
Bothamsted, the following excerpt showing the general plan: 

The general scope and plan of the field experiments has heen to grow-some of the 
most important crops of rotation, each separately, year after year, for many years 
in succession on the same land without manure, with farm-yard manure, and with 
a great variety of chemical manures, the same description of manure being as a rule 
applied year after year on the same plat. Besides the experiments on the growth of 
1 individual crops year after, year on the same land, without.and with different man¬ 
ures, so to speak, complementary experiments on the growth of crops in an actual 
course of rotation, without and with different manures, have been made, as also 
have others on the mixed herbage of permanent grass land, both without and with 
various 'manures. And here it is to be .observed that the arrangement of the 
manures is made entirely regardless of the comparative cost as between plat and 
plat, the question at issue being entirely one of constituents against constituents, 
and not of shillings against shillings or dollars against dollars. 

It is obvious that the results of field experiments with the individual crops of 
rotation, conducted as above described, must of themselves throw much light on the 
characteristics of the particular crop under investigation, whilst'those on the 
growth of crops in an actual course of rotation will serve, to confirm and control 
those obtained with the individual crops, and will in their turn receive elucidation 
. 272 
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from the results with the individual crops. Then again, the results of the experiments 
on the application of different manures to the mixed herbage of permanent grass 
land, which includes members of the botanical families that contribute some of the 
most important of our rotation crops, may, independently of their special value in 
reference to the main objects for which they were undertaken, be expected to afford 
interesting collateral evidence in regard to the requirements of individual plants 
thus grown in association, instead of alone year after year, or in rotation, as in the 
other series of experiments. Obviously, too, the chemical and, in some cases, the 
botanical statistics of the various crops so variously grown, and the chemical 
statistics of the soils upon which they have been grown, must a-iford very important 
data,for further study and elucidation. 

He emphasized the desirability of keeping entirely separate the work 
of investigation and the work of teaching, citing* the fact that it had 
always been the policy of Sir John Lawes to refuse to take pupils at 
Rothamsted, and that he had made a provision in the endowment.of 
the station that the funds should he used for purposes of investigation 
only. 

The annual address of the president of the Association was delivered 
by Director W. A. Henry, of the Wisconsin Experiment Station. He 
gave a brief account of the organization of the experiment stations in this 
country and pointed out some of the merits and defects of their work. 
As illustrations of the benefit of the stations to agriculture, he cited 
their work on fertilizers, corn, sugar cane, forage plants, feeding stuffs, 
and dairying. He also urged the importance of the educational work 
which the stations have been doing among the farmers. 

One reason that every earnest, faithful working experiment station lias a strong 
hold on the agricultural people is because its workers have met the fanners at the 
institutes and farmers’ club meetings for frequent conference, and have given 
instruction through the agricultural papers, acting in no small degree as teachers 
and counsellors. It is true, that when a station worker is on the institute platform 
or. addressing a farmers’club, lie is-not investigating, and when he is writing for 
the agricultural press he is not doing laboratory work, but the call for help from 
ojir farmers has been so great, and so marked their appreciation, that it has been 
impossible to escape it. With earnestness on both sides and a desire to give and 
receive help,.the most cordial and close relations now exist in a number of our States 
between the experiment stations and the intelligent farming people. To be fray k, 
with you, I believe that our station workers have in yiany cases accomplished iyor ( © 
good for the cause of advanced agriculture through their efforts at instruction than 
through all they may have discovered. 

Careless planning and lack of continuity were stated to be among the 
most serious defects of experiment station work. “ One reason for 
the lack of continuity is the numerous changes in the personnel of our 
stations/ 7 Another reason was said to be the attempt to carry on too 
many lines of work. ■ , . y." ^ v : '/.w 

In' endeavoring to strengthen onr work we must allow a large' sum for mainte¬ 
nance and equipment after providing for salaries. In looking over the reports of 
some of our stations I am surprised at the small amount of funds left after the sal¬ 
aries are paid. Ido not see how the workers." m such stations can b© content, for 
surely they can not always have the proper apparatus to work with. Another fault 
his 'been the lack of cooperation, "We have talked about it in our aimpyl gallic?- 
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ing* ? but have made little progress. I still feel that, though we have accomplished 
little, we should continue to look forward to a more general and hearty cooperation 
among those stations pursuing kindred lines of investigation. 

lie also urged that there should he a clearer demarcation between 
the duties of teacher and investigator in our colleges and stations. The 
plan of leaving the conduct of investigations very largely to assistants 
was condemned. 

if we are to secure the highest results from our station work, our investigators 
must he put just as close to their subject-matter as is possible, and they must stay 
there from first to last. The investigator who is experimenting with steers or swine 
must keep close to his animals every day of the trial, not as a mere looker-on, but as a 
most careful observer and recorder of every action and every development. He who 
has growing plants under his charge must stay close with them from the time the 
seed is put into the ground until the harvest is over and the analyses completed. 
The teacher who spends his time in Hie class room or at his desk and turns over the 
care of his animals or his growing crops to subordinates is sure to lose that-living 
connection which must hold between the worker and the objects investigated if there 
is to be any real scientific advancement. You might equally well have come to 
this great Columbian Exposition by proxy. You could have readily secured a young 
man for a dollar or two a day and expenses who would have come here and tramped 
through these buildings faithfully week after week and sent to you a carefully 
written record of his observations. But you would not have seen the Fair, nor can 
any man who wishes to get down to the marrow of an experiment do so by any other 
means than by giving himself up to that experiment, soul and body, from start to 
finish. But it will be said in extenuation of the system that our teachers are brainy 
men and have lots of work in them. So they have, hut they are generally worked 
down pretty well in the class room. There was once a blacksmith in this country 
who, while pounding iron, by great industry and persistency, became master of 
fifty languages. He was called the learned blacksmith. There has been but one 
learned blacksmith in America, while each day at evening thousands of blacksmiths 
who have pounded iron all day go home to their families with tired muscles, in no fit 
condition for a tussle with roots and conjugations. Here and there may be a 
professor who can pound iron in the class room all day and write learned hooks or 
conduct deep investigations during his spare hours, but they are about as rare as 
learned blacksmiths.* * * * But I would use our investigators for teachers, 

bringing the students to them for final polish, for rounding out the subjects under 
■consideration, after each has had thorough drill under the best assistants the means 
would provide. The investigators being the strongest men in the institution, were' 
we To bring a, class to them one hour a day tor one term in the year, they would 
Impart instruction of the highest possible grade. And the student brought in con¬ 
tact with such men in the closing clays of his college life will receive an impulse 
and gain a grasp of agriculture in its scientific phases that is impossible to impart 
to him in any other way. Drilling a student day after day in the elements he must 
; master In order to attain the higher lines-of the. study requires one kind of teacher; 
to inspire him to a broad comprehension and a worthy grasp of the subject calls for 
''another kind of teacher, and that' teacher above all others is he who comes to the 
class room fresh from his field of Investigation, with mind loaded down with the 
information he has been acquiring, and full of enthusiasm for his chosen subject. 
Under this system we can secure the highest sort of investigation in our stations,, 
while the young men as they leave the college will carry an inspiration and an ideal 
with them that can be gained in no other way. 

Director Thorne, of the Ohio Station, read a paper in which he urged 
the importance of the attendance of station workers at the annual coir 

Itfc- - " —■ ; 
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ventions of the Association. In liis opinion, the methods and results 
of current scientific work at the stations.should be set forth in papers 
which should form a part of the proceedings of the Association. ' He 
deemed it very important that due credit should be given the stations 
for all the scientific work done under their auspices, and to test the 
sense of the Association he offered the following resolution, which, after 
full discussion, was unanimously adopted: 

Resolved , That it is the sense of this 'Convention that all scientific workers, who 
are supported wholly or chiefly from funds appropriated l>v the National Congress 
forthe encouragement of scientific instruction and investigation in agriculture, under 
t-lie acts known as the Morrill and Hatch acts, should look upon it as a duty to so 
use the results of their investigations that due credit may unmistakably accrue to 
the American agricultural experiment stations, separately or collecti vely. 

In the report of the section on college work President Dabney, of the 
University of Tennessee, presented a paper on military instruction in 
agricultural colleges, in which was strongly urged the necessity of 
additional appropriation by Congress to enable the War Department 
to provide camp equipage, band instruments, Hags, uniforms for cadets, 
and other necessary material in order to successfully carry out the 
requirements of the acts of Congress which make military instruction 
compulsory. The recent report of the Inspector-General of the Army 
to the Secretary of War contains recommendations to be submitted to 
Congress which would authorize the War Department to sell to agri¬ 
cultural colleges such necessary equipment. 

The committee on numbering publications, through its chairman, 
President Harris, of the Maine State College, submitted a report con¬ 
taining the following recommendations, which were adopted: 

The convention of the Association of American Agricultural Colleges and Exper¬ 
iment Stations held at New Orleans, November, 1892, after a discussion of the incon¬ 
veniences arising from the different methods of naming and designating bulletins' in 
use by the experiment stations, appointed the undersigned as a committee to devise 
some uniform plan to be recommended to the stations. After due deliberation and 
consultation, we have the honor to present the following recommendations: 

The publications of the experiment stations should consist of annual reports, bulle¬ 
tins, and circulars. 

Annual reports should be numbered in regular order and be designated by the 
year which they cover, as Ji First Annual Report, 1888,” w Second Animal Report, 
1889.” The annual reports should be printed as separate publications, and should, 
not be called bulletins or numbered as such. 

All bulletins, with the possible exception of meteorological .bulletins, should feA 
included in one series and bear the natural numbers in regular order, preferably 
without volume or year numbers, but in connection with these if necessary. They 
should always bear the date of publication on the title-page. This recommendation 
involves the abandonment of the use of letters or other peculiar means to designate 
^ special ” bulletins or those Avhich are not to he distributed to the whole mailing 
list. In case bulletins are issued for limited circulation, a note should he included 
in the next bulletin for general distribution, stating the character of the omitted 
bulletin, and explaining why it was not sent to the whole mailing list. The words 
u new series,” u second series,” etc., should he omitted from the title-page of bulle¬ 
tins. They are not necessary since themunber of a bulletin with the date of issue will 
always be sufficient for identificatiotr.:;,:, 
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Reports of meteorological data, issued very frequently, may constitute a separate 
series of bulletins if desired, but the existence of this series should be explained in 
other bulletins by a note. 

It will add to tli* convenience of those who use the reports and bulletins if the 
stations will use page headings, printing on the left pages the name of the station 
(“ Illinois Experiment Station’'*), or the designation and year of the publication 
(‘•' Second Annual Report, 1890; Bulletin 27, 1891 or both (“Connecticut Experi¬ 
ment Station, Second Annual Report, 1890”); and on the right pages the subject 
treated (•'*' Spraying of Fruit Trees/’ “ Fermentation of Tobacco”). 

Circulars should be used for inquiries or the publication of matter not requiring 
permanent record, and should never be made the sole repositories of matter of 
scientific or permanent value. 

Newspaper bulletins should never be made the sole repositories of any information 
of permanent value. 

The committee would call especial attention to remarks by Prof. 8. W. Johnson on 
the preparation of bulletins and reports, which will appear in the proceedings of the 
New Orleans convention, and to the following resolution adopted at the Knoxville 
con vention: 

“(a) The bulletins to be uniform in size, 5f by 9 inches, and not to deviate from 
this measurement more than one quarter of an inch when trimmed, (b) The title- 
page to bear conspicuously the number of the bulletin, its date, the name, and post- 
office address of the station, the subject presented, and very little besides, (e) The 
reverse of the title-page (or page 2) to carry upon it all other information desired to 
be conveyed by the bulletin, except its principal subject-matter, (d) The annual 
report to be of the same size as the bulletins if practicable.” 


Respectfully submitted. 



A. W. Harris. 


W. A. Henry. 
A. A. Johnson. 
8. W. Johnson, 

Henry, E. Alvord, 

■'Chairman 'Exemixm Committee* 

IE J. Eroding. 


The report of the executive committee was presented hy its chairman, 
H. E, Alvord, in which the attention of members was called to the advau ■ 
tage of sending as delegates to conventions members of the governing 
boards, in order that they may become actively interested in the work. 
An offer was submitted from Powers, the sculptor, to prepare a mar¬ 
ble bust of Hon. J. S. Morrill from a cast taken about the time of the 
passage of the act of 1862, and to make plaster casts for the agricub 
tnral colleges at a cost of $25 each, the marble bust to be placed at 
some place in Washington, to be subsequently designated. 

H. P, Annsby, chairman of the committee on the cooperative experi¬ 
ment station exhibit, offered a short report, with the permission of the 
Association to submit to the new executive committee a full and com¬ 
plete report for publication in the proceedings of the convention. A 
similar report on the college exhibit will be made by JET, E. Alvord. 

Mr. .1. W. Holci cube, of the Department of the Interior, called atten - 
tion to the fact that the provision of the act of Congress of 1890, 
that a report from the president and treasurer of a college be sub¬ 
mitted to th,e Commissioner of Education by September 1 was mauda- 
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lory, and that while heretofore the Commissioner had recommended the 
payment of instalments on receipt of the treasurer’s report, it was very 
desirable that'the report of the president should be received by the 
Department not later than September 1. 

Desolations were adopted expressing the high appreciation in which 
the Association held the exhibits of the French agricultural colleges 
and experiment stations and of the Kothamsted Experimental Station. 

A vote of thanks was given to Hon. W. L Buchanan, chief of the 
Department of Agriculture of the World’s Columbian Exposition, for 
Ids generous treatment of representatives of the Association in the 
assignment of space for the college and station exhibit, and for many 
other courtesies extended by him during the Exposition. 

Papers were presented in the section on mechanic arts by Prof. 0. 
W, Hall, of Minnesota, on Some relations of mechanic arts to agri¬ 
culture, and by Prof. G. W. Bissell, of Iowa, on Shop work at the Iowa 
Agricultural College. 

The following officers were elected tor the ensuing year : President, 
S. D. Lee, of Mississippi; vice-presidents, G. E. Morrow, of Illinois; 
J. S. Newman, of South Carolina; H. Hadley, of New Mexico; J. IL 
Canfield, of Nebraska; and William Frear, of Pennsylvania; secretary 
and treasurer, M. A. Scoveli, of Kentucky; executive committee, H. E. 
Alvord, of the IT. S. Department of Agriculture; H. H. Goodell, of 
Massachusetts: H. C. White, of Georgia; and A. W. Harris, of Maine; 
bibliographer, S. W. Johnson, of Connecticut. 

Section on college work .—Chairman, G. T. Fairchild, of Kansas; 
vice-chairman, A* W. Harris, of Maine: secretary, H. E. Stockbridge, 
of North Dakota. 

Section on agriculture and chemistry. —Chairman, W. A. Henry, of 
Wisconsin; vice-chairman, W. P. Brooks, of Massachusetts; secretary, 
E. B. Yoorhees, of New Jersey. 

Section on horticulture and botany. —Chairman, E. S. Goth of Wis¬ 
consin; vice-chairman, L. K. Taft, of Michigan; secretary, L. H. Pum¬ 
mel, of Iowa. 

Section on mechanic arts .—Chairman, J. H. Washburn, of Rhode 
Island; secretary, F. P. Anderson, of Kentucky. 

Section on entomology.— Chairman, H. Osborn, of Iowa; secretary, 
C. M. Weed, of New Hampshire. 
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CHEMISTRY. 

E. W. At/lvx, Editor . 

The effect of washing the magnesium-ammonium-phosphate 
precipitate upon the per cent of phosporic acid, B. W. Kilgore 
(North Carolina Sta . Bid . No. 9 Id , Jtdy 6 1 , 7<$$o, pp. 5, #).—The results 
obtained in experiments in which the precipitates from acid phosphate 
and mixed fertilizers containing about 14 and 10 per cent, respectively, 
of phosphoric acid were washed different numbers of times, show dis¬ 
crepancies of 0.29 to 0.98 per cent between the phosphoric acid 
obtained with the highest and lowest number of washings. 

These results u do not show the full magnitude of the differences that 
may and do, we think, occur from incomplete washing when the P 2 0 5 
reaches 20 per cent or more. We have, in tact, had differences greater 
than the ones here presented to occur, and on phosphates no higher in 
phosphoric acid than the ones on which these results were obtained. 
Differences of 0.20 per cent to 0.50 per cent may easily occur in some 
precipitates between 10 or 12 and 15 or 18 washings.” 

Hydrogen generator, hydrogen bath, and insoluble phosphoric 
acid bath, B. W. Kilgore (North Carolina Sta . Bui No. 9Id , July 6‘, 
1893 , pp. 10-13, figs. 2). —The apparatus used in the station laboratory 
for generating and purifying hydrogen gas, for drying either in an 
atmosphere or current of hydrogen, and for the digestion of fertilizing 
materials in ammonium-citrate solution are illustrated and described. 

The hydrogen generator consists of a large bottle containing hydro¬ 
chloric acid of 1.11 specific gravity, raised 5£ feet above a Kipp bottle 
.filled above the contraction with either lump or granulated zinc. A 
f-inch siphon tube connects the two bottles, reaching to the bottom of 
each. The flow of acid is started by blowing into the upper bottle. The 
gas is purified by passing through bottles containing sodium hydrate, 
sulphuric acid, and anhydrous copper sulphate. When the operation is 
ended the outlet tube of the generator is closed and the pressure of the 
gas forces the acid back into the reservoir. The spent acid can be 
drawn off from either the upper or lower bottle. 

Til© water bath for drying in hydrogen is. circular, double walled, 12 inches deep 
and 12 inches hi diameter, with false bottom, inlet tube for hydrogen, wfiieli extends; 
about 3 inches in the interior of the bath, exit tube in top, which extends nearly to 
the bottom of the bath, an opening for thermometer, and a condenser tube. 
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The hafli is male air-tight by n projection on the top dipping into a- groove filled 
with mercury or paraffin, made by soldering a piece of copper around the inside of 
the bath at the top. "When mercury is used the groove must be coated with plaster 
of Paris, as also the projection where it is soldered on to the top. 

The top is weighted, and the hydrogen passing in through the inlet tube tills the 
hath, beginning at the top and driving the air before it, after which there is a steady 
how of hydrogen through the bath. The bath was intended to dry in an atmosphere 
of hydrogen, but it is large enough to put small pieces of apparatus on the false bot¬ 
tom and connect them with the inlet tube, and thus dry in a current of hydrogen as 
well. 

The interior of a hath of this size, and even much smaller, can not be raised to the 
temperature of 100° C. by boiling wafer. We use a mixture of glycerol and water 
of such specific gravity as to give 100° C. The proportions of glycerol and water 
will depend on the size of the bath, and will have to he determined by experiment 
in each case. 

The insoluble phosphoric acid bath is of galvanized iron, and sufficiently large to 
carry twelve flasks, which are held in an upright position by means of spring clamps 
at the top, and by fitting into the spaces of removed sections of the same size as the 
flasks of a skeleton disk near the bottom of the bath, 

The framework holding the flasks is fastened to the shaft of an ordinary fly fan, 
by which the framework and flasks are revolved, thus agitating the water and 
keeping it at the same temperature in all parts of the bath, and making it easy to 
maintain a constant temperature in the bath as a whole. * * * This bath has 

been in use in this laboratory with good results for five years. 

BOTANY. 

Walter H. Evans, Editor , 

Ohio Brysiphese, A. D. Selby {Ohio Sta, Bui vol. T, ATo.3, tech. ser. 7 
Apr., 1893j pp. 213-224 , fig . 1 ).—A partial bibliography and the life 
history of the JBrysiphew are given, together with a key to the genera 
and a list of species known to be found within the State. The host plant 
is given, place and date of collection, and collector’s name. Twenty- 
four species are enumerated, one of which, Uwieinula columbiana, is 
described as new. 

Additions to the list of Ohio Urediiieae, E. Detmers {Ohio Sta, 
Bui ml J, JS r o. 3. tech . ser., Apr., 1893 , pp. 171-180 ).—Additions are 
made to the preliminary list of Ohio Uredinece as published in Bulletin 
No. 44 of the Ohio Station (E. S. B., vol, iy, p. 414), as follows: Two 
species of Uromyces , 2 of Melampsora , 7 of Puccinia, 4 of Gymnosporan- 
giirnij lotPhragmidium, 1 of Goleosporvum. 1 of Bavenelia , 5 of JEtidium, 
and 2 of Uredo . Various species are reported upon other hosts than 
those previously given, additional localities are mentioned for the 
'occurrence of some.species, and a list of changes made in the nomen¬ 
clature of the previous list. ■■■ .'The arrangement is after that of Saccardo. 

Analytical synopsis of the'groups of fungi, W, A. Kellerman 
and A, D. ; /S^LBY {Ohio StBui. ml. T, Wo. S 7 tech, xer., Apr.. 1893 7 pp. 
206-213).— The authors present an artificial key to the groups of fungi 
for the special benefit of beginners and amateurs. There is also a 
synopsis of groups, essentially a translation of Saecardo’s Conspectus, 
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Distribution of and stations for rare and interesting Ohio plants, 
W. G. Werner (Ohio Sta. Bui vol. I, No. 3, tech, ser., Apr., 1893 , pp. 
232-235). —Notes on 17 species of rare and interesting plants. 

New plants for the flora of Ohio. W. 0. Werner (Ohio Sta. Bui 
vol lj No. 3, tech. ser., Apr ,, 1S93, pp. 235-240 ).—Report on 49 species 
not hitherto accredited to the flora of the State. 

Notes on rare Ohio plants. A. I). Selby (Ohio Sta. Bui. vol I, 
No. 3 , tech, ner., Apr., 1893 , p. 241). —Notes on 3 species of rare plants. 

Notes on new or rare plants of Ohio. W. A. Kellerman (Ohio 
Sta . Bui vol I. No. 3, tech, serApr., 1893 , p. 241). —Notes on the 
occurrence within the State of three rare plants. 

Corrections and additions to Craig's catalogue of Phanerogams 
of Ohio University grounds, W. A. Kellerman and W. G. Werner 
(Ohio Sta. Bui vol. I , No. 3, feck, ser., Apr., 1893, pp. 224-232). —Cor¬ 
rections and additions are offered to Craig’s catalogue, published as 
Bulletin vol. i, No. 2, technical series, of the station (E. S. R., vol. n, 
p. 253). Wrong and doubtful determinations to the number of 38 were 
given; 8 were cultivated species. About' 79 additional species are men¬ 
tioned by the authors as occurring within the range of the catalogue. 

Bibliography of Ohio botany, W. A. Kellerman (Ohio Sta. Bui 
vol I, No. 3, tech . ser., Apr., 1893, pp. 180-201 ).—A chronological list 
of botanical papers referring to Ohio plants, from 1815 to the present 
time. Physiological and morphological, as well as many amateur 
papers, were excluded from the list. About one hundred and twenty- 
five papers are listed, some of which' are briefly abstracted. 

METEOROLOGY, 

W. H. Beal, Editor. 

Report of the meteorological division of the Massachusetts 
Hatch Station, G. D. Warner (Massachusetts Hatch Sta. Report for 
1892, pp. 158-164 , charts 6 ).—This report includes an account of addi¬ 
tions to the equipment of the meteorological observatory; a review of 
observations on atmospheric pressure, temperature, and precipitation 
at Amherst for fifty-seven years (1S36~’92); verifications of weather 
forecasts; and a brief discussion of the relation of climate to health. 

The additions to equipment during the year include “a fine'standard 
signal-service barometer for verifying the readings of the barograph, 
and Greeley’s £ self-starting, self-stopping, ink-writing telegraph reg¬ 
ister. 7 ?? The latter is to be used in recording weather forecasts tele¬ 
graphed' to the college. 

The principal features of the climate of Amherst, as shown by a 
review of meteorological observations for fifty-seven years, are given 
ip the following summary; 
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Sum mart} of metcorolofjiml observations at Amherst, Massachusetts, during jifly-secen 

years. 


Mean barometric pressure, in inches, 1837-92.. 29. 74-1 

Mean temperature, June, July, and August, 1836-62 .. 68.26° F. 

Mean temperature, June, July, aud August, 1862-92 . 68.10° F. 

Mean temperature, 'December. January, and February, 1836-’62. 24.53’- F. 

Mean temperature, December, January, and February, 1862- ? 92. 28.25° F. 

Mean temperature, 1st period of nineteen years, 1835-’54 . 47.29° F. 

Mean temperature, 2d period of nineteen years, 1854- ? 73. 46.48° F. 

Mean temperature, 3d period of nineteen years, 1873--92 . 47.23° F. 

Mean yearly temperature. 1836-'92.... 47.00° F. 

Greatest animal rainfall, 1888... 58.04 inches. 

Least annual rainfall, 1837........ 30. 70 inches. 

Mean annual rainfall, 1836-92 .. . 44. 05 inches. 

Amount of snow, 1840-57,923.7 inches; yearly average. 54.33 inches. 

Amount of snow, 1857-74,915.5 inches; yearly average .. 55.90 inches. 

Amount of snow, 1874- 92,889.9,inches; yearly average. 49.44 inches, 

# Amount of snow. 1840- ? 92..... 230.42 feet. 

Average per year... 53.17 inches. 

Greatest depth recorded, 1875 ... 87.5 inches. 

Least depth recorded, 1877. 0.17 inches. 

Mean cloudiness observed, 1845-’92... 50.83 per ct. 


A comparison of the daily forecasts from Washington, District of 
Columbia, and from Boston, Massachusetts, with the actual state of the 
weather at Amherst for each day during 1892, showed the following 
percentages of correctness: Boston forecasts, 90.0: Washington fore¬ 
casts, 89.2. 

From a partial review of the statistics bearing upon the relation of 
climate to health the following conclusions are drawn: 

The curve of mortality lias an inverse relation to temperature. In some climates, 
however, the curve of mortality and temperature are directly related, rising and 
failing together. 

Fevers seem to he related to high temperature, and generally follow it. 

The absolute humidity curve almost always follows that of cholera infantum and 
cholera morbus. 

Pneumonia and diphtheria, smallpox, scarlet fever, and consumption invariably 
increase as the temperature falls. 

u La Grippeis thought to he the direct result of natural atmospheric conditions, 
chiefly a high followed by a sudden change to low temperature. 

From careful observation it seems that there is a close connection between ozone 
at low temperature and deaths from pneumonia. The ozone and cholera curves are 
inverse to'each, other, as are also the ozone and intermittent-fever curves. , * ^ 

Report of the Worth Carolina State Weather Service for 1892, 

EL B. Battle, O. F. Vox HebbmAXX, /and JL A lax (Xorth Carolina 
Sta. Report of Meteorological Division for 1802 , pp. 60 y charts 3). —The 
chief meteorological features of the year are shown in notes and tables 
compiled from the reports of 62 observers in North Carolina and the' 
adjacent territory of Virginia, Tennessee and South Carolina. The 
tables show (1) xhe annual summary for the year by months; {2} 
annual summaries of stations'.''having’ .complete or 'nearly complete 
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records during the year; (3) the highest, lowest, and mean barometer 
tor each month of the year; (4) the maximum;, minimum, and mean 
temperature for each month of the year; (5) the monthly precipitation 
and number of rainy days: (6) prevailing wind directions, and (7) com¬ 
parisons of meteorological conditions for the past twelve years, 1881 
to 1892, inclusive. 

Miscellaneous data relating to snows, frosts, local storms, etc., which 
could not be placed in tabular form, are also given, together with lists 
of observers and stations in operation at the end of 1892,* ot weekly crop 
correspondents, and of stations receiving weather forecasts by telegraph 
or mail. 

Meteorological summaries for North Carolina for May, June, 
July, and August. 1893, H. B. Battle, C. F. Von Herrmann, and 
B. Nunn (Xorth Carolina Sta. Buis . Vos. 91c, June 20, 1893 , pp. 21, 
charts 3; 91c, July 25, 1893 , pp. 17, charts 2 ; 92a, Aug , 24, 1893, pp. 17, 
charts 2; and 92b, Sept. 20, 1893, pp, 19, charts 2). —The usual sum-, 
inaries of observations by the State Weather Service, cooperating with 
the United States Weather Bureau, with a special article (Bui. No. 
91c), on the Oxford’tornado of May 3, 1893. 

WATER—SOILS. 

W. H. Beal, Editor. 

Geology of north Louisiana, O. Lerch (Louisiana Stas . Special 
Report , part II, pp. 107 , figs. 28). 

Synopsis.— This is the second report of progress in the geological and agricultural 
survey of the State, and includes extended accounts of observations on topogra¬ 
phy, geology, mineralogy, and soils of the region extending from the Vicksburg^ 
Shreveport and Pacific Railroad on the north to a line passing east and west 
through Alexandria on the south, and from the Ouachita River on the east to 
Texas on the west, with minor notes on water supply, climatology, and flora. 

Since the publication, of part i of this report (E. S. R., vol. iv, p, 
244) 44 the survey has been continued southward to a line drawn 
through the town of Alexandria in an easterly and westerly course, 
bounded by the Ouachita River in the east and the Texas State line in 
the west.’ 5 For convenience the plan of the former report has been 
retained and an outline, with numerous illustrations, of the more 
prominent features of topography, drainage, and geology is given for 
this region, which is geologically and physiographically a continuation 
of that treated in part i. 

The water supply of this district is discussed in some detail and 
analyses of 2 samples are given. u Where the red sandy clays form 
the surface formation, the subterranean waters are abundant and gen¬ 
erally of excellent quality. 55 In .many eases, however, the wells are 
very shallow and the water is unfit for drinking purposes on account 
of the disease germs which it harbors, while the waters from some of 
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the deep wells are imhealtliful on account of the large amounts of 
mineral matter, lime and magnesia salts, which they contain. Mineral 
waters whose medicinal qualities are highly prized are found in many 
localities. 

The conditions for obtaining artesian water are exceedingly favorable 
and many wells have been successfully bored, flowing waters being 
found at comparatively shallow levels. 

■ Beds of low-grade greensand and calcareous marls have been located* 
Analyses of 10 samples are given. 

Gypsum “ is found disseminated in small crystals, generally associ¬ 
ated with the greensands.. It is found in larger crystals and sometimes 
even in thin seams in the Jackson and Vicksburg beds, and also in 
large beds at Eeybonfs Salt Works, and other cretaceous outcrops.' 7 

Other minerals which have been located and whose economic impor¬ 
tance is discussed are limestone, building stones, gravels, iron ores, clays, 
kaolin, salt, and lignite. Analyses of 4 samples of lignite are tabu¬ 
lated. 

A tabular statement of normal meteorological data for north Louisi¬ 
ana for each month of the year is given, together with a history of 
destructive overflows in the Bed River Valley. 

Soils of north Louisiana (pp. 135-150) .— Soil 8 of the red mndy day region — These 
soils, occupying the hills of north Louisiana, may be classified into (1) black sandy, 
(2) gray sandy, (3) yellowish red sandy, and (4) deep red sandy loam. 

These varieties graduate the one Into the other almost imperceptibly. Yet in the 
central portion, from north to south, and in the Dolefc hills, the red sandy loaru pre¬ 
dominates. * * * 

The black sandy soils of this division, occurring particularly in the eastern and west¬ 
ern portions of this district, owe their peculiarity of color to the presence of humus. 
They are derived mainly from the “ drift,” are underlaid by the red sandy clays, 
and vary in thickness from a few inches to many feet. They consist mainly of rounded 
quartz grains with small proportions of humus and mineral matters. They are poor, 
droughty, and easily washed away by heavy rains under improvident culture. 34 * * 

The gray sandy soils possess in an intensified form the properties described under 
the black sandy soils, but are more deficient in humus. * * # 

The yellowish red sandy soils occur in patches over the entire district,graduating 
on the one hand to gray sandy and on the other to sandy loams. They are superior 
in quality to either of the above and may he made very productive. They are mix¬ 
tures of the “ red sandy clays ” and the “drift,” and their physical properties are good, 
therefore they retain moisture fairly well and are not so subject to wash as those 
/.already described. 

■ The red sandy loams, occupying chiefly the central portions of the, district, but. 
occurring elsewhere in patches of varying size, are the characteristic “red lands” 
of north Louisiana. They are derived from the underlying “red sandy claysh 
wherever the overlying sands have been washed away. Magnificent fields of this 
class of soils, are found in many portions: of this part of Louisiana, and although 
long in cultivation are, .still yielding profitable crops. The color is due to iron 
oxide, and with this latter is usually associated a goodly percentage of phosphoric 
acid. This is an ideal soil, susceptible of the highest Improvement and capable of 
producing enormous crops. With a similar subsoil, deep plowing, if gradually per¬ 
formed, will greatly enhance fertility and crop-producing power. 

The crying want of all these soils, as demonstrated by the experiments at the 
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North Louisiana Experiment Station at Calhoun, is nitrogen. To supply this 
ingredient in its cheapest ami best form recourse may be had to some of our rim- 
: ning varieties of cowpeas. * * * 

Bottom soils .—These have been derived wholly or in part from the underlying 
“Arcadia clays v (gray clays) described in the geological report as everywhere 
underlying the “red sandy clays.” These soils are found in all the creek bottoms 
and wide flat valleys of north Louisiana and may be classified under two heads, (1) 
gray loams and (2) gray clays. 

When the soils of the hills have been washed down and mixed with the gray 
clays of the valleys gray loams are to be found. Where no such washing has 
occurred the pure “ gray clays ” exist. 

In small creek bottoms the former usually exist and are very productive. They 
are, however, subject to overflow, and therefore are usually not highly esteemed 
except for grasses and permanent pastures. Could they be properly drained and 
protected from floods they would he very valuable. * * * 

These two classes of soils shade imperceptibly into each other, and in one bottom 
may be found every shade of soil from pure sand (washed down from the hills) to 
pure clay. 

Soils of the prairie region.—-These soils occur in insular spots along a broad band 
stretching across the State, These soils, like the formations from which they are 
wholly or partly derived, are calcareous and may be properly denominated as ‘‘marl 
soils.” They may be classified as (1) marly clay soils or (2) marly loams—-just in 
proportion as they have become mixed with the adjacent soils of the red sandy 
clays and drift—and like the other soils described they include soils of composition 
varying from one to the other. Yet they are all characterized by a goodly content 
of carbonate of lime. The marly clays are stiff, tenacious of water, drying and 
shrinking during hot weather, and difficult of cultivation. They are inky black in 
color, due to action of lime upon the vegetable matter, with a subsoil of similar 
composition but of lighter color. These soils usually lie well and are susceptible 
of easy drainage. * * * 

The marly loams, of this same formation, contain also carbonate of lime and have 
a black color. They are underlaid by a similar subsoil of yellow marl, frequently 
in an almost unaltered condition. They are found surrounding the bare prairies 
and produce a vegetation peculiarly characteristic (described in the chapter on 
topography and botany). They are very fertile and well adapted to the production 
of large and various crops. * * * 

All are subject to overflow, and are deep black m color, due to excessive moisture 
always present in the, low places. # * # 

Soils- of the Grand Gulf region .—These are remarkable for their uniformity in tex¬ 
ture and composition. Coming from the drift or soft sandstone of this formation 
they are mainly sands, varying in color from gray to black. They are frequently 
mixed with pebbles, and in appearance resemble the sandy soils of the red sandy 
clays. They are, however, of greater depth and therefore less fertile, having no 
retentive subsoil. Rarely a gray sandy loam is found in isolated patches in this 
formation, and while richer than the pure sands in soil ingredients are yet far from 
fertile, * '* # 

The bottom soils of this district rest upon the massive gray clays, intermediate 
strata of this formation, and are either pure clays or gray loams, just in proportion 
to their washings from the hills above. They possess the properties of the soils 
already described and need no further mention. 

Diluvial soils .—These may be classed as (1) gray loam soil, (2) yellow loam soil, 
and (3) brown loam soil. 

The gray loam constitutes the covering of the Red River hats, the yellow loam of 
those accompanying the Ouachita (Mississippi) River, and the brown loam forms the 
soPs of the interior flats. This, however, is not quite correct, as sometimes either 
variety may be seen in patches intermingling with the other, and from the interior 
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Hats it maybe stated that the gray variety not unfrequently occupies extensive 
areas, though more or less intermingled with the brown loam. All these varieties 
consist of generally heavy loams only in spots. They assume a lighter texture, the 
sand causing it, especially in the gray variety, of exceeding fineness. On account 
of their composition, clay predominating, the varieties frequently shading into clay 
soils, as well as on account of their lay, occupying extensive level or slightly undu¬ 
lating fiats, they are poorly drained, and during the rainy season of the year every 
depression, frequently very extensive, is converted into a pond or a shallow lake. 
A thorough drainage is needed to bring them under the head of tillable land. * * '* 

Hummoelc or second bottoms. —The soils of this peculiar topographic feature of north 
Louisiana are the most highly valued of all. Though of high fertility wherever met 
with, they differ so much in quality that only their general characteristics can be 
given in a preliminary report and it must be left to future detailed work to study 
and classify them. Occupying gentle slopes or narrow flats along the rivers and 
streams of this section, they vary in composition and physical properties with the 
geological formations which underlie them and which largely have furnished their 
material. On account of their favorable lay they are hut seldom subject to over¬ 
flow and are generally exceedingly well drained. They consist of wash derived 
from the adjoining hillsides and the underlying strata, with very frequently a large 
amount of humus from a vigorous vegetation which they support. They are there¬ 
fore loose and easily tilled. Their content of nutritive elements is especially va¬ 
riable, but the physical properties they share to a large extent throughout the 
regiou. . * * * 

Alluvial soils .—The alluvial lands of the larger rivers traversing north Louisiana 
occupy such an immense area, and are of so great importance to the people of the 
State, that it will take more than a full season’s work to study their geological and 
agricultural features enough to treat them with some justice, even in a preliminary' 
report. One of the highest authorities on scientific agriculture in America, Dr. 
Eugene Hilgard, remarks of their soil: u Equaled by few and surpassed by none in 
the world in productive capacity.” They occupy an area of about 0,000 square 
miles in north Louisiana and must form for this, as well as the former reason, the 
subject of another report. 

Analyses of representative soils and subsoils (forty-five in all) of 
some of the above formations are tabulated and discussed. 

[From these it is seen that] the soils and subsoils of the red sandy days fall below 
the standard for lime, potash, and phosphoric acid and some are very low in nitro¬ 
gen. * * * 

The bottom soils are rich in potash and lime. It is unfortunate that neither the 
phosphoric acid nor nitrogen was determined. It is highly probable that the former 
exists in fair quantities. ' 

"Theone prairie soil examined was rather low in phosphoric acid, but otherwise 
most excellent. 

Drift soils are poor in every valuable ingredient. 

While the general composition of diluvial soils is fair, they are low in phosphoric 
acid and will doubtless respond well to manures containing this ingredient. * * * 

No comment is needed upon the alluvial soils further than to say that applications 
of nitrogen in an available form will enable them to grow the largest crop. All the 
other ingredients are present in sufficient quantities for present wants. 

A list of the trees, shrubs* grasses, and medicinal plants of this region 
is’given.: ':I, ';A: iv;; : <f :.vf ■■ y^ ; v 

The danger from the deforestation of certain soil areas of nprtlr 
Louisiana is forcibly pointed out. 

. Whenever the protecting cover of forest is removed from [the loose sandy soils of 
the Grand Gulf formation] they will commence to float southward with each rai q 
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and many a fertile tract will be buried underneath them in the coining years. 
Winds will assist in their speedy transport. The climate of the country will he 
materially changed, and the droughty weeks now occasionally occurring will be pro¬ 
tracted into months, and the Hoods during the rainy season will be by far more heavy 
and destructive. 

Analyses of drinking water, J. L. Hills ( Vermont Sta. Report for 
1892 , p. 32). —-Tabulated analyses of 13 samples of water, witli reference 
to fitness for drinking purposes. ■ 

Analyses of fig soils, M. E. Jaffa and (E E. Colby (California 
Sta. Bui No. 102 , June,1893 , pp. G-~8 ).—Analyses are given of 3 samples 
u of the soils from the Asia Minor districts whence comes the Smyrna 
fig* of commerce, 5 ’ and, by way of comparison, of 9 typical soils from 
different regions of California where fig culture seems to succeed. The 
latter, with one exception, are taken from previous reports of the 
station. 

The physical characteristics of the different soils are described, 
showing a considerable range in the quality of soils adapted to the 
growth of figs: 

The comparison of the analyses of the Asia Minor soils with those from this State 
shows very strikingly the richness in xdiosphorie acid of the former over the latter. 
The lowest percentage of this ingredient in the Asia Minor soils (0.29) is more than 
one and one third times as much as the highest (0.22) of the California soils, and the 
average, 0.32 per cent of the three Smyrna soils, is almost exactly four times the 
average for all California soils examined (about 200 in number) and nearly three 
times the figure (0.113) denoting the average of phosphoric acid for 466 soils of the 
humid region (east of the Rocky Mountains) of the United States. 

With reference to lime, the average for the Asia Minor soils is 2.60 as against 1.08 
for California. The figures 0.690 for Asia Minor and 0.644 for California, represent¬ 
ing the averages for potash, show that both sets of soils are about equally well 
supplied with this element of plant food. 

A marked difference in favor of California soils is at once seen when the humus 
percentages are compared. The average for the Asia Minor soils Is only 0.47, being 
less than one half that, 1.08 ]>er cent, found for the average of 198 California soils* 

Michigan soils, B. G. Kedzxb (Michigan Sta. Bui No. 99, July, 1893 , 
pp. Id ).—Chemical analyses with comments are given for 38 typical soils 
classified, a rather for their agricultural uses than their chemical com¬ 
position,” as follows: Wheat lands, 9 samples; peach belt soils, 9 sam¬ 
ples; soils of the potato district^ samples; soils of the jaek-pineplains? 
4 samples; soils for special crops—muck lands adapted to the growth 
of celery, cranberries, peppermint, etc., 3 samples; and soils for gen¬ 
eral purposes, 10 samples. 

-.Analyses of Nevada soils, Si. E. Wilson (Nevada' Sta. Bui. No* 
19j Dec., 1892, pp. 29-35). —The following table shows the composition 
of three Nevada soils examined with a view to determining their adapt¬ 
ability to the culture of sugar beets. Ho. 3 is from the station farm, 
and appears to be “ particularly adapted to beet-raising, producing 
beets containing from 12 to 23.8 per cent of sucrose ” * 
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Analyses of Nevada soils . 



No. If 

No. 2. 

No. 8, 


.Per cent. 
1. ooo 

Per cent. 
0. 613 

Per cent. 
2.204 

Insoluble silica.;.....- 

58.084 

62.217 

61.843 


1C. 058 

8.8y9 

17.175 


0.147 

(1.064 

0 .070 


3.116 

1.679 

9.058 


3.875 

1.099 

1.333 

Phosphoric acid {Pads)........._...... 

0.125 

0.040 

0.019 


7.492 

9.580 

2.801 


8.031 

2. 332 

0.574 

Potash (K 2 0).. T..... 

0. 364 

0.016 

0.128 


0. 627 

(J. 021 

■ 0.607 

Sulphuric, acid {S0 3 }.*... 

0.075 

0. (116 

0.060 

Chlorine (Oil ........ 

0. 004 

0. 030 

; 0.012 

Carbonic add (CO.>)... 

5,469 

! 8.813 

0.202 

Volatile and organic matter.^. 

1.023 

4.209 

2.618 


Total...... 

100.473 

F9.329 

98.710 

Nitrogen (N).......i 

! (1086 

0.078 

0.056 

Mechanical analysis— 

Stones _„... 

3.03 

2.29 

i.■.. 

9.02 

<,’oarse gravel ............. 

4.16 i 

6.71 

7.36 

Fine gravel...■... 

7.84 ; 

10.93 

27. 00 

Fine material. 

84.97 | 

80.07 

56.62 


Total... 

100.00 

100.00 

100.00 



For comparison analyses of four soils from tlie best beet-growing sec¬ 
tions of France are quoted. 

“ With the exception of the alkali soils our soil is well adapted for 
beet-growing, and can be found in tracts amply large for the purpose 
on the line of the Central Pacific, Virginia and Truckee, and Carson and 
Colorado railroads.” 


FERTILIZERS. 

W. H. Beax, Editor • 

The effect of organic matter on natural phosphates, FT. T. Lep¬ 
ton (Alabama College Sta. Bui . No, 48, July , 1893, pp. 3-11) ~ To test the 
comparative productiveness of ground raw phosphates and acid phos¬ 
phate, either alone or in connection with decomposing organic matter, 
fine ground Florida phosphate containing 16.54 per cent of total and 
0.32 per cent of available phosphoric acid, and acid phosphate con¬ 
taining 14.36 per cent of total and 12.04 per cent of available phos¬ 
phoric acid, were each applied at rates of 400 and 800 pounds per acre,' 
alone or in combination with cotton-seed meal in amounts of 400 and 
800 pounds per acre, on seventh-acre plats of poor sandy soil, and with 
the same amounts of both cotton seed and cotton-seed meal on similar 
plats of strong red soil. 

From the tabulated yields of seed cotton per acre on the different 
plats it appears that, although the results are irregular, especially on 
the plats of strong red soil, which were u not uniform in natural produc- 
tiveness, # # * the pulverized raw phosphate evidently produced 
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as good or better results than the acid phosphate whether used 
alone or mixed with cotton seed and cotton-seed meal.'- This confirms 
results previously obtained in similar experiments reported in Bulletin. 
No. 22 of the station (E. S. It., vol. n, p. 548). In laboratory exper¬ 
iments fine ground Florida phosphate and South Carolina floats, in 
amounts of 1 and 2 pounds, were each rubbed up in a mortar with one 
half pound of cotton-seed meal or cotton seed, moistened, transferred to 
wide-mouthed jars, and allowed to ferment, with frequent stirring*. 
After fermentation had commenced samples were withdrawn at short 
intervals and analyzed. u The results seem to show that the fermenta¬ 
tion of the cotton seed and cotton-seed meal had very little, if any, 
effect on the ground Florida phosphate or the South Carolina floats in 
converting the insoluble into soluble phosphate.” 

Analyses and study of home-mixed fertilisers and fertilizing 
materials. L. A. Voorhees and J. P. Street (New Jersey Stas . Bui 
No. 93 , July, 1893, pp. 21). —This bulletin is devoted to discussions of 
statistics relating to the consumption of fertilizers in NTew Jersey; the 
preparation of formulas; the mechanical condition, composition, and 
valuation of home mixtures; comparisons of methods of buying 
mixed fertilizers and raw materials; trade values of fertilizing ingre¬ 
dients for 1803; average cost per pound of plant food constituents; 
and chemical analyses of 10 home-mixed fertilizers and 102 samples of 
other fertilizing materials, including nitrate of soda, sulphate of ammo¬ 
nia, dried blood, dry ground fish, cotton-seed meal, ground bone, dis¬ 
solved bone, tankage, nitrogenous and plain superphosphates, South 
Carolina rock and other mineral phosphates, muriate of potash, kainit, 
and sulphate of potash and magnesia. 

The following practical conclusions are drawn from the work: 

(1) The use of fertilizers in the State is increasing, and the present animal expend¬ 
iture of over $1,500,000 may be very materially reduced by a definite knowledge of 
what and how to buy. 

(2) In the preparation of formulas the quality of plant food is of prime impor¬ 
tance, and the proportion of the different elements as well as the amount of the appli¬ 
cation should he determined by the object of their use. 

(8) Fanners can make mixtures which are equal to tlie best manufactured brands 
and superior to the average—-first, in mechanical condition; second, in concentra¬ 
tion; third, in quality; and fourth, in point of cost. 

(4) In buying manufacturer' mixtures distinct advantages in quality and cost are 
secured when bought direct from the manufacturers instead of from local agents. 

The available phosphoric acid in crude fertilizing materials, 
B. W. Kilgore and E, E. Noble (North Carolina Sta. Bui No. 9Id, 
July 6,1893, pp. 3-7 ).—The materials examined were fish scrap, tank¬ 
age, azotin, dried blood, bone meal, and cotton-seed meal, and the ob¬ 
jects of the investigation were (1) to estimate the available phos¬ 
phoric acid, (2) to determine the effect of fineness upon the available 
phosphoric acid, and (3) to compare different methods of determining 
total, sb.Iiible, and insoluble phosphoric acid. The results are tabulated 
in full: 
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Available phosphoric acid. —Our average results show the available phosphoric acid 
to he, in fish scrap 8.08 per cent, tankage 5.17 per cent, "beef azotin 2.54 per cent, 
pork azotin 1.00 per cent, dried blood 0.71 per cent, hone meal 6.01 per cent, and 
cotton-seed meal 2.65 per cent. 

Fineness .—The factor of fineness appears to have had little or no influence on the 
amount of phosphoric acid dissolved by cold distilled water and “ ammo id inn-citrate 
solution ” (the available phosphoric acid), except in the case of bone meal, where 
there is an average difference of 0.51 per cent in favor of the samples put t hrough 
the 40-mesh seive, winch is, approximately, 40 meshes to the linear inch. The aver¬ 
age results oi all the others, except beef azotin, where they are the same, are slightly 
higher for the 40 than the 20-mesh seive, but the differences are rather too small to 
be taken into consideration. Cotton-seed meal was not put through the 40-mesh 
seive because of its low per cent of insoluble phosphoric acid, and if is not likely 
that it would he changed by such treatment. 

.Methods ,—The total phosphoric acid in the results reported was determined ( !) by 
dissolving the material in nitric acid and a little hydrochloric acid, and (2) by ignit¬ 
ing with magnesium nitrate, dissolving the residue in hydrochloric acid and a little 
nitric acid, and following the present official method of the Association of Agricul¬ 
tural Chemists for phosphoric acid. * * 

Soluble phosphoric acid was determined (1) by direct precipitation of the water 
extract of the materials, and (2) by evaporating the water extract to dryness, ignit¬ 
ing gently, dissolving the residue in hydrochloric acid and a little nitric acid, and 
proceeding as indicated above for total. * * * ' 

Insoluble phosphoric acid was determined (1) by the regular official method of 
igniting both the “ citrate-insoluble ?7 residue and filter in a small platinum dish, 
dissolving the ash in hydrochloric acid and a little nitric acid, and (2) by treating 
the filter and citrate-insoluble residue directly in a 200 c. c. flask with nitric and 
hydrochloric acids. * * ■ *' 

►So far as methods are concerned the following conclusions are drawn from the 
results on the materials here examined: 

(1) For total phosphoric acid, the nitric and hydrochloric acids and magnesium- 
nitrate methods are equally reliable for all materials, except cotton-seed meal, where 
the magnesium nitrate, incineration, or sulphuric acid and potassium-nitrate method, 
or some of its modifiations must he used.* 

(2) For insoluble phosphoric acid, direct solution of the filter and citrate-insolu¬ 
ble residue in nitric and hydrochloric acids and official ignition methods are equally 
reliable for all the materials. 

(3) For soluble phosphoric acid, the results l»y the •* ignition ” and ei direct pre¬ 
cipitation” methods compare fairly well in all the materials, except cotton-seed meal, 
where the ignition method is the only safe one. 

The total and water-soluble potash in cotton-seed meal, B. 
W. Kilgore and E. E. Koble (Forth Carolina Sta . Bui Fo. Old , July 
6, 18939 ).—Analyses of 3 samples of cotton-seed meal gave the fol¬ 
lowing* average results: Total potash 1.73 per cent, soluble 1.48 per 
cent; showing that u 85.5 per cent of the total potash iu these samples 
of cotton-seed meal was soluble in water.” 

Fertilizer inspection and analyses in Alabama, N. T. Lupton 
(Alabama College Sta . Bid. Fo. 48, Jidy, 1893, pj). 10-80). —Abstracts 
from the State laws relating to fertilizers; a list of licenses granted up 
to August 1,1893; a statement of the guaranties tiled in the office of 
the Commissioner of Agriculture, of the.State by dealers andmanufae- 

# See Bui. Fo, 8 of the South Carolina Station (E. S, R., vol. ivypp.' SCfl, 002). 
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turers, and tubulated analyses by J. T. Anderson of 3-1.3 samples of 
fertilizing* materials examined since July 1, 1802, including* bone meal, 
dissolved bone, tankage, dried blood, ashes, black-jack ashes, pine-cone 
ashes, muriate of potash, kainit, Florida, and other natural phosphates, 
marl, and commercial fertilizers. 

Fertilizer inspection and analyses in Kentucky, M. A. Soovell 
and A. M. Peter {Kentucky 8ta.Biil. Ko. 46 , Aug., 1893, pp. 22).— Gen¬ 
eral statements regarding the sources, nature, uses, and comparative 
value of fertilizing substances; text of the State fertilizer law; rules 
and regulations regarding the fertilizer control; advice to farmers 
regarding the purchase of fertilizers; directions for sampling; and tabu¬ 
lated analyses and valuations of 93 samples of fertilizing materials, 
including ground bone, dissolved bone, Odorless Phosphate, and mixed 
fertilizers. 

Fertilizer inspection and analyses in Michigan, R. 0. Iyedzxe 
{Michigan Sta. Bill. Ko. 97. July , 1893, pp. 15). —A discussion of the 
object of inspection and analyses of fertilizers, text of the State fertil¬ 
izer law, and tabulated analyses with guaranties of 57 samples of com¬ 
mercial fertilizers examined during 1893. 

Fertilizer inspection and analyses in Mew York (Kew York State 
Sta. Bui. Ko. 58, July , 1893, pp. 15). —A schedule of trade values of fer¬ 
tilizing materials and foods, and tabulated analyses with guaranties of 
54 samples of commercial fertilizers collected in Long Island in the 
spring of 1893. 

Fertilizer analyses and inspection in North. Carolina, H. B. 

Battle {North Carolina Sta. Buis. Kos. 89a , Mar. 18, 1893, pp. 11; 90c , 
Apr. 19, 1893, pp. 15; 91b, June 19,1893, pp. 15 ).—Notes on valuation, a 
digest of the State fertilizer law, freight rates from the seaboard to 
interior points, and tabulated analyses with valuations and guaranties 
of 522 samples of commercial fertilizers. 

Fertilizer inspection and analyses in Rhode Island, H. J. 
Wheeler and B. L. Hartwell (Mode Island Sta. Buis. Kos . 23, 
July, 1893 , pp. 18; and 24, Aug., 1893, pp. 7). —-Notes on valuation and on 
the purchase and home-mixing of fertilizers, with tabulated analyses of 
89 samples of fertilizing materials, including bone, ashes, cotton waste, 
wool washings, dried blood, prepared leather waste, picker waste, dry 
ground fish, gypsum, and home-mixed and factory-mixed fertilizers. 

In our work in connection with the fertilizer inspection in this State we have 
been strongly impressed with the following facts: 

(1) There is a tendency among many of our farmers to buy a low-grade fertilizer 
because it is cheap, without regard to whether it is really good economy or not. 

(2) In general the higher grades of fertilizers are really more economical than the 
lower ones. 

(3) With but few exceptions the farmers of the State do not pay enough attention 
to the form of the nitrogen, phosphoric ackl, and potash in their fertilizers. The 
tendency is to buy this or that fertilizer because it gave, at some time, remarkable 
results, regardless of all conditions of soil and climate. 
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(4) Our fanners are not sufficiently awake to the fact that large quantities of slow- 
acting organic nitrogen in form of leather, hair, horn, etc., find their way into some 
of the mixed fertilizers and that the chemist finds it difficult or impossible to detect 
them. 

(5) Our fanners are beginning to see that it is more economical to buy their 
materials and mix their own fertilizers, and that thereby they may be sure of the 
quality of the material they are getting. 

Fertilizer inspection and analyses in Vermont, J. L. Hills 
(Vermont Sta. Report for 1892, pp. 30, 31, 36-43 ),—A summary is given 
of the results of fertilizer inspection in Vermont from 1885 to 1898, 
inclusive, which includes tabular statements, with comments, regarding 
the trade values of fertilizing ingredients in raw materials, the average 
analyses of standard brands and of all brands examined, comparisons 
of analyses and guaranties, and comparisons of average analyses of fer¬ 
tilizers examined in Vermont and Connecticut, 

During these nine years, twenty-one firms have offered the Vermont farmer over 75 
brands of fertilizers, and there, have been 296 samples analyzed in the course of the 
regular inspection work. * * * 

During this time the average selling prices have fallen from $37.90 to $32.32 per 
ton, there being some decrease each year. * * * 

The percentage of Increase of cost over valuation shows a marked decrease from 
1885 to 1889, since which time it has increased again. 

Analyses are given of 24 samples of fertilizing materials, including 
ashes, peat ashes, peat, muck, tankage, bone meal, Odorless Phosphate, 
and a mixed fertilizer. 


FIELD CROPS. 

J. F, Duggak, Editor. 

Field crops. "W. P. Brooks (Massachusetts Hatch Sta. Report for 
1892 , pp. 151-156 ).—These experiments are mostly in continuation of 
those reported in Bulletin Vo. IS of the station (E. S. R., vol. in, p. 
866). The yields of 3 species of millet, of 3 varieties of soja beans, and 
of Japanese or Chinese radish are given. Hemp, flax, and white mus¬ 
tard were grown. 

The influence of fertilizers upon the quality of potatoes was studied in connection 
with the soil tests reported in Bulletin No. 18. A large number of chemical analyses 
were made for this purpose. The leading indications afforded by the analyses are 
that (1) nitrate of soda and superphosphate are favorable to starch formation and 
good quality; (2) muriate of potash is distinctly unfavorable to starch formation; 
and (3) manure will produce tubers of better quality than a u complete fertilizer” 
in which the potash is in the form of the muriate. 

Iii two experiments sulphate of potash gave a larger yield of potatoes 
than, did muriate of potash; those from sulphate of potash were also 
better in quality. 

Soil tests' of corn, oats, potatoes, grass, and soja beans were conducted* 

The results, are not fully worked up, hut the following are the leading points 
indicated: (1) Potash is the controlling element for beans and corn; (2) nitrate of 
soda is beneficial to oats; (3) nitrate of soda greatly increases the yield of grass; 
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and (4) muriate of potash causes a remarkable increase in the proportion of clover 
in mowings where timothy, red-top, and clover seeds are sown. 

Six cords of manure per acre gave better results on corn than 3 cords 
of manure and 124 pounds of muriate of potash. Drill culture of corn 
gave a slightly larger yield than hill culture. A home-mixed fertilizer, 
rich in potash gave a larger yield of millet (grain and straw) and. of 
corn stover, but a smaller yield of corn, than did a special corn fertilizer. 

Tlie proper time for harvesting fodder corn, J. L. Hills ( Ver¬ 
mont Sta. Report for 189,2. pp. 157-162). 

Synopsis .—A study of the best time for cutting Sanford and Red-Cob corn for fodder 
or for silage -showed that in. the ease of both varieties the largest amount of dry 
matter, protein, nitrogen-free-extract, and tat was secured l>y cutting when the 
kernels were beginning to glaze, or were slightly glazed. 

Tests of the best time for harvesting King Philip and Burrill and 
Whitman corn were reported in the Annual Beport of the station for 
1880, (E. S. 11.. vol. ii, p. 007). In the present case the trials were with 
Sanford and Red-Cob varieties. In the case of each variety, an area 
where the growth was even was selected in the midst of a large field, 
and the corn cut at five different dates between August 13 and Novem¬ 
ber 27. The stages of growth represented were from before tasseling 
until after frost. Analyses are given of samples of each variety at 
each cutting, and a calculation is made of the yield of both food and 
fertilizing ingredients per acre. The largest amounts of dry matter 
and of protein, nitrogen-free extract, and fat were secured in case of 
both varieties from the cuttings made from September 13 to 28, when 
the kernels were in the early stages of glazing. The reports of similar 
trials at the New York Cornell, New York State, New Hampshire, 
Pennsylvania, and Vermont Stations are summarized, from which it 
appears that u green fodder usually weighs the most just as the kernel 
begins to glaze, but it does not then contain as much dry matter as 
when fully glazed and. mature. Hence such varieties as will mature in 
Vermont latitudes should, stand as long as they are safe from frost. 
The increase in dry matter after the kernel has begun to glaze is mainly 
nitrogen-free extract.” 

Some analyses of cowpeas and prairie grass, G. L. Holter 
{Oklahoma Sta. Bid. RTo. 6 , May, 1898 , pp. 88-89). —Analyses of Whip¬ 
poorwill cowpea at five different stages, and of prairie grass, u com¬ 
posed almost wholly of blue-stem and joint grass,” at three different 
cuttings. 

[With reference to the cowpea,] our results would indicate that for a good bay the 
peas, including vines, leaves, and pods, should he harvested as soon as the peas have 
matured in the pods. Should the crop be late, it is better to cut before complete 
maturity than, to delay the harvesting- until a heavy frost has killed the vines and 
leaves. 

An examination of the analysis [of prairie grass] shows the earlier cutting to be 
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much richer in protein and fat, also to contain more fat and fiber than Kentucky 
blue grass, but not as much carbohydrates. 

Remarks are also made on feeding cotton-seed meal. 

Test of varieties of grasses, A. G. Magetider (Oklahoma St a. 
Bid. No. 6. May , 1893. pp. 27-32). —Seventy-three varieties of grasses 
and forage plants were tested under very trying circumstances. Of 
this number 41 died, 23 came t-lirougli the winter in poor condition, 
and 9 withstood heat, drought, freezing, and thawing in a very satis¬ 
factory manlier. The experiments will be continued, as well as some 
being conducted on the improvement of some of the native species of 
grasses. 

Progress report on grasses and other forage plants, J. 0. Xeal 
(Oklahoma St a. Bid. No. 6\ May , 1893, pp. 19-26). —The author .gives 
detailed reports on about 40 forage plants. They had been, subjected to 
severe drought during the summer and to a hard winter. Some species 
give promise of value and will be investigated further. Cowpeas are 
advised both for forage and for the effect on the soil 

Sugar beets, B. II. McDowell and X. E. Wilson (Nevada Sta . 
Bid. No. 19 , Dee., 1892, pp. 3-28 , figs. 5). —A continuation of the work 
reported in Bulletin Xo. 13 of the station (E. S. R., vol. in, p. 445) 
on growing sugar beets at the station and in different parts of the 
State. Seed was sent to farmers in every county in the State; 7 varie¬ 
ties or subvarieties were grown. The beets on the station farm were 
irrigated ten times, plowed five times, and hoed three times. Fanners, 
on an average, irrigated and plowed three times and hoed once. 

Directions for growing beets and for taking samples for analysis are 
given; also notes on implements used in cultivation, and on the finan¬ 
cial aspect of beet culture and beet-sugar manufacture. 

Gophers destroyed some fields of beets in Xevada. Directions for 
their destruction are quoted from Bulletin Xo. 12 of the Wyoming 
Station (E. S. R. ? vol. IV, p. 802). ' 

Analyses of 221 samples of beets are tabulated. The highest pe r 
cent of sucrose in the juice was 23.5; the maximum purity, 99.42. 

A summary of the meteorological conditions during the growing sea¬ 
son and analyses of three Xevada soils and of four soils from sugar-beet 
districts in France are given. 

Ensiling sugar beets and straw, J. L. Hills (Vermont Sta , Report 
for 1892 , pp. 162 , 163). —Sugar beets were ensiled with cut straw, the 
latter constituting, in four different cases, from one fifth to one twentieth 
of the whole mass. The material remained in the silo from three weeks 
to two months. . The loss in weight in ensiling ranged from 3.5 to 9 per 
cent. 


10141—Xo. 3-3 
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HORTICULTURE. 

Third report on electro-horticulture, L. H. Baxley (A>/r Yorlt 
Cor Neil Sta, But. No . July, 1893. ftp* 137-138). 

Synopsis .—An electric light with glass globe, hung above the greenhouse roof*, exer¬ 
cised very little pronounced influence on cauliflowers. A naked electric arc 
lamp in the greenhouse greatly injured cauliflowers growing near it, but 
little influence beyond 10 feet. Electric light transmitted through glass screens 
of different colors exerted decided influences on radish and lettuce plants 
early in their growth. These influences tended to disappear as the plants 
approached maturity, so that no important difference in the value of the crop 
resulted. 

A report on work in continuation of that recorded in Bulletin No. 
42 of the station (E. S. B., vol. IV, p. 349). 

Effect of screened tight on caul rtf oicers .—In the first experiment a 10- 
axnpere 45-volt Westingliouse alternating current lamp of 2,000 nomi¬ 
nal candle power was hung 9 feet above the greenhouse roof. Half of 
the globe of the lamp was of clear glass; the other half was painted a, 
dense black, which, with the curtains dividing the greenhouse into two 
compartments, enabled one half of the house to be lighted while the 
other half was kept dark. Extra Early Dwarf Erfurt, Gilt Edge 
Snowball, and Early Snowball cauliflowers about 0 inches .high were 
set in the bed October 4 and the electric light started October 11, giv¬ 
ing an average of 4.8 hours of light per night for one hundred nights, 
November 1 the plants in the light compartment were fully 10 per cent 
larger than those in the dark room, and continued to gain over the 
others in height and general appearance, but began to head later. On 
December 9 there were 19 heads forming in. the dark compartment and 
only 12 in the other. The average weight of plant, average diameter 
of head, and average length of longest leaf for each variety are 
tabulated. 

. 'These averages are conflicting. The two strains of Snowball gave much larger 
beads in the dark house, as shown by the average diameter of the heads. This cor¬ 
responds with the results obtained a year ago. But the plants—or leaves —wore, 
also longer in the dark house, which is opposed to former results. * ' v . # XVIIU 
Erfurt decidedly better results were obtained in the light house. The total average 
' of the results shows that in size of head and length of leaves the light and dark 
houses gave about equal results. It was noticeable, however, that, the plants under 
the light held their leaves more erect than the others. It is probable that under 
the conditions of this experiment, the electric light exercises very little pronounced 
influence upon cauliflowers. 

Effect of the naked electric, light at different distances on cmdilUmn-ft.— 
In the second experiment the electric lamp, without a globe, was hung 
January 25, 18‘.«, inside at the extreme end of the house, and about 1) 
feet above the soil in the cauliflower bed. with a large mirror behind 
. the light. On the same day cauliflower plants about 0 inches high 
were set in the beds of a greenhouse 00 feet long. With five except ions 
the light burned four to six hours per night until April 20. 
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The plants standing near the light were injured by it. By the middle of Febru¬ 
ary the leaves on the plants within I or 5 feet of (he lamp were much curled, and 
crinkled. On March 1 this curling* was apparent 10 feet from the lamp, and the 
plants were stunted and had a. more strict or upright growth than those farther 
away. The same injury was noticed in lettuce plants which had been, set between 
the cauliflowers, although it was less marked. The lirst heads to develop were not iced 
on Snowball plants March 21, near the end of the bed farthest from tin 1 light. 
The lirst heads were sold March 29, from near the dark end of the house. The liar- 
vest was continued until May 1. 

A table is given showing the behavior of each variety with reference 
to proximity to the light, earliness, weight of plant, diameter of head, 
and length of the longest leaf. 

While it is true that the very earliest heads were obtained from ]>oints far removed 
from the light, there does not appear to he any uniform behavior, so far as these 
measurements gp r ih reference to tlie light. Plants near the light were much injured 
and it is not "'until the fifth or sixth rows are reached, or a distance of 7 to 10 
feet, ihat plants and heads of normal size are procured. It must he said, however, 
that the lamp hung so low that beyond 15 or 20 feet the plants were much shaded 
by their own leaves and by plants in front of them, and that the influence of the 
rays was therefore much broken. The general results, therefore, seem to indi¬ 
cate that the baneful influence of the naked electric arc lamp of this pattern is dis¬ 
sipated in cauliflowers at a distance of about 10 feet, and that beyond that point 
the light appears to exert little influence. 

Effect of lights of different colors on radish and lettuce .—The third 
experiment was to determine the behavior of plants under electric lights 
of different colors. 

A lamp like the one used for the other experiments was surrounded by a six-sided 
frame, the back of which was a bright tin reflector to throw the light strongly upon 
the plants, four of the front sides being supplied with plain, orange, blue, and red 
panes, respectively, and the remaining side being left open, with no screen whatever. 
The panes of glass used in these screens were the best samples of their respective 
colors which could he purchased. The blue, however, was really a purple, and the 
orange was a dark amber. Spectrophotometric measurements wore made of these 
panes. * * * 

The blue glass transmitted about 10 per cent of the red rays, less than 5 per cent, 
of the yellow, while it was almost perfectly transparent to the blue rays. The rod. 

/bre transmitted nearly 20 per cent of the red rays, very few of the rays lying between 
red aiRryellow, about 7 per cent of the yellow rays, while all the blue rays were cut oil*. 
Amber glass transmitted about 40 per cent of the orange rays, with a very small per 
cent of the''green, and none of the blue. The plain or white glass transmitted 80 per 
cent of the red rays and about 70 per cent of the blue rays. 

The lirst year’s experiment was started late in winter, and little was learned from 
it except the proper methods of conducting the investigation. Trays of germina¬ 
ting radish seeds, in soil, were placed in the various fields at equal distances from the 
arc, and the behavior of the young plants was watched with interest. March 12, 
1892, the plants being from 1 to .3 Inches high and in.seed-leaf,, marked: heliotropisiu 
was noticed in the morning, even when the light had stopped burning at 1.1 o'clock 
the previous evening. In tlie naked light the young plants pointed st rongly towards 
the lamp. The fed and white lights produced a lit tie effect hi ■.drawiugVUte'/plants 
.'•'towards"the lamp; while in the blue field the effect was scarcely percepfiblecUnd. iil 
the, orangefieid not at all. On the morning of March 19,.the results, 'were about the 
same, except that the red and white lights seemed to lmve .hall more, effect' than on 
the previous night. It'was'apparent that the smallest plants were those in the 
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orange light. The next night the light burned hut a short time, and on the fol¬ 
lowing morning the plants all looked towards the sunlight. On the 15th the hello- 
tropism toward the lamp was again marked. The best plants were those in the 
naked light, and the poorest those in the orange light. 

On November 7, 1802, tlie electric lamp surrounded by the color screen 
was hung in front of a bed of lettuce plants, 4 feet above it and 3 feet 
from it, and burned about five hours each night. The plain glass and 
naked sections were out of range of the bed, and the other screens had 
caused, no difference in the plants under their lights up to December 1, 
At this date the lamp was transferred to the opposite side of the bed 
and hung only a foot and a half above it, thus bringing all the five 
screens to bear upon the crop. 

The position of the screens was also reversed in changing the lamp, save the blue, 
which occupied the middle portion of the frame. The light now began to influence 
the plants, especially by drawing or bending them towards it. This heliotropism 
was most marked in the blue field, somewhat less in the orange or amber field, and 
a trifle less in the red. A week after the lamp was moved, this influence was mani¬ 
fest; hut at this time neither the plain screen nor the naked light seemed to have 
made an impression upon the lettuce plants. Three weeks after the moving of the 
light, however, decided differences had developed in the various fields. The plants 
in orange or amber light were the largest and best; these were followed, in order, 
by those in the red, blue, plain, and naked sections. The naked light had now begun 
to injure the plants seriously, a phenomenon which has been repeated throughout 
our experiments from the first. Early in January auxanometers, for measuring the 
hourly growth of plants, were started under the naked light, and in the red, blue, 
and orange fields, at equal distances from the arc. The machines were set in motion 
January 5, each being attached to the tip of a growing leaf about an inch and a half 
in length. On January 18 all the machines were changed on to new leaves. * * * 
[From the table] the short growth under the naked light is apparent at a glance. 
The red field gave second poorest results in the early part of the test, but it made 
remarkably large growth later on. At the time when these readings were begun 
the orange light had the largest plants, and the crop graded off through the red, 
blue, and plain lights; but about January 20the differences were seen to be disap¬ 
pearing. The small plants were catching up. When the experiment was closed, 
January 31, all the fields were of nearly equal size, except the naked light plants 

which were, still weak and small. 

_ • . ■ ■ . y '■<. 

March 2, Grand Rapids forcing lettuce was placed in the beds n;,j 
the various colored lights. The results were practically the same 
before, hut the differences were less marked, owing to the greater num¬ 
ber of hours of sunshine and the fewer number of hours of electric 
light. 

This experiment seems to sliow that lights of different colors exert decided influ¬ 
ences upon radish and lettuce plants early in their growth; hut these differences 
tend to disappear as the plants approach maturity. The naked light, as usual, was 
very injurious.to the plants; but in no other case was the influence of the liokt 
sufficiently marked to make any important difference in the value of the crop. ° 

Arrangements are now being made to grow plants in a spectrum during the com¬ 
ing winter. " 

Second report on the comparative merits of steam and hot 
water for greenhouse heating. F. W. Card (Y. Y. Cornell Sta. Bui. 
A r o. 5o, July, 1893, pp. 144-155 ).—'This article, with au introduction by 
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L. II. Bailey ? contains a detailed account and tabulated data of an 
experiment conducted from December 29,1892, to April 1, 1893, in which' 
a forcing* house was heated in alternate periods with steam and with 
hot water. The points- considered were the average minimum night 
temperature within doors and without, the consumption of coal by each 
system, daily fluctuations of temperature within the house, the influ¬ 
ence of pressure upon the temperature of steam pipes, the influence of 
crooks and angles on the temperature of hot water and steam pipes, 
the influence of length of pipe for both systems, and time required to 
heat up by both systems. 

Three series of general comparisons were made between hot water and steam. 
From December 29 to January 16 the apparatus was used for hot water; from Jan¬ 
uary 16 to February 10, it was used for steam. February 10 to 23 for hot water ; Feb¬ 
ruary 21 to March 13 for steam. March 16 to 24 for steam; March 25 to April 1 for 
hot water. The last couplet concerns the comparative tests on the length of the run 
as influencing the behavior of steam and hot water. 

With hot water the differences between the average minimum night 
temperature indoors and outdoors were for the three periods, 40fi° F., 
30°, and 28f°, respectively. With steam these differences were 30^°, 
29f-°, and 22f°. The average difference was slightly greater for hot 
water than for steam; but the author thinks that all of this difference 
can not justly be attributed to the greater effect of the hot-water heating, 
because the greatest difference occurs in the first hot water test which 
was during very cold weather. 

The length of ntn was extended in the last two periods by 84 feet. 
The hot water in passing to the further end of the long run lost 54^°, 
while steam lost 7 

Under the present conditions, which were strongly in favor of hot water, the fol¬ 
lowing results can he deduced. It will be observed that they confirm several of the 
conclusions of last. year. 

(1) Hot water maintained a slightly greater average difference between the mini¬ 
mum inside and outside night temperature than steam, 

(2) There was practically no difference in the coal consumption under the two 
systems. 

(3) With a small plant like this, the fluctuations under both systems are much 
greater than in larger ones, and neither proved very satisfactory. 

(4) The utility of slight pressure in enabling steam to overcome unfavorable con¬ 
ditions is fully demonstrated. 

(5) The addition of crooks and angles is decidedly disadvantageous to the circula¬ 
tion of hot water and of steam without pressure, but the effect is scarcely percepti¬ 
ble with steam under low pressure. 

(6) In starting a new fire with cold water, circulation commences with hot water 
sooner than with steam, but it requires a much longer time for the water to reach a 
.point where the temperature of the house will be materially affected, than for the 
steam to do so. 

(7) The length of pip© to be traversed is a much more important consideration 
with water than with steam. 

(8) A. satisfactory fall towards the boiler is of much greater importance with 
steam than the manner of placing the pipes. 
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Winter cauliflowers,. L. II. Haile v (X F. Cornell $t«. Bid X<>. 
58, Jnli/, 1893, pp. VM-J-Vi ).—The lirafc forced <*uuliHo\vei\s grown. in the 
winter nf 1800-91 were checked in their growth when the plants were 
about <S indies high, and after being .removed into a higher tempera¬ 
ture the sudden stimulus of the new growth caused the heads to split 
or “button,” rendering them unlit for the market, in the following 
winter plants kept under a uniform condition of vigor and. growth were 
successfully grown. In the winter of 1892- 93 two crops were grown 
in a low two-thirds-span house, (it) by 20 feet, on a bench with a board 
bottom and mild bottom heat. The plants were later, and the heads 
smaller and less uniform than those in solid beds. 

In the same house on a bench with a ground bed and no bottom 
heat cauliflowers were successfully grown. 

Seeds for the first crop were sown in boxes on August 24-. The plants, having 
been once transplanted, were set in the hods October 4 and 5 about 16 inches apart 
each way. Three varieties were used, Extra Early Dwarf Erfurt, Gilt Edge Snow¬ 
ball, and Early Snowball. 

The plants were watered two or three times.a week, as occasion demanded, and 
the ground was frequently stirred with a hand weeder. An abundance of air was 
given during the day. * * * The first Week in December beads were beginning 

to form. The first heads were sold January 13, four and a half months from the 
sowing of the seed. The Erfurt gave the earliest and evidently the best results. 
The plants had been checked Somewhat late in their history by very dark weather 
and possibly l>y some inattention in management, and many of the heads began to 
“button^ or to break into irregular portions with a tendency to go to seed. [Jan¬ 
uary 20] nearly three fourths of the crop had matured sufficiently to give market¬ 
able heads, although many of the heads were small. * *• * January 25, 1893, a 
second crop of caul blowers was set in the beds, comprising Early Snowball and 
Dwarf Erfurt. Seeds for this crop were sown in Ha ts October 21. On, November 5 
the plants were transplanted to other flats, and on December 16 shifted to 3-inch 
pots, where they remained until set in the bed. * * * About March 20 heads 
were found to be forming in the Early Snowball. A week later than this, Snow¬ 
ball had heads 3 or 4 inches in diameter while Erfurt showed none. The first 
beads were sold March 29, about five and a third months from the time of sowing. 
* * * Ninety per cent of the plants made good heads, which is a very large pro¬ 

portion, even for the best field culture. In this crop, the heads were allowed, to 
attain a larger size than in the midwinter crop, the average diameter being about 
6 inches. It is rarely necessary to bleach the heads, as is done in field culture. 

A record of experiments in fruit culture, J. Clayton (A labama 
College ,SUi. Bui JS r o. 47, July, 1898, pp. 14).—Grapes (pp, 3-5).—In IS,80 
48 varieties of grapes were planted on a northern exposure. Of most 
varieties 6 vines were planted. In 1893 all varieties were dead except 
those of which more than 100 vines had been planted originally, viz, 
Concord, Delaware, Ives, and. Perkins. 

On careful investigation July 1,1893, we find we have: Concord, 60 dead, 44 living; 
Delaware, 7 dead, 93 living; Ives, 11 dead, 92 living; and Perkins, 29 dead, 72 living, 

It will be seen from these figures, that the- Delaware and Ives are the most hardy, 
while the Concord and Perkins are reasonably so. These four make an admirable 
succession of fruit, the Perkins ripening early in July, then the Delaware and Con¬ 
cord, and last of all, the Ives. 

In the new vineyard, with southern exposure, planted in 1889 (see Bulletin No. 29, 
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page 15), the results are almost identical. Oui: of 78 ■ varieties planted only 17 a,re 
aJivi* July 1, 189)), and of these, the four [above named] with the addition of the 
Martha, Norton Virginia., Empire State, Warren, and Oynthia.ua, are the only ones 
of any value. 

[Green Mountain, Northern Muscat, and Moore Diamond are promising, but requ ire 
further trial.] 

Of the 8 varieties of the Rotundifolia or Muscadine type, planted in 1886 (see Bul¬ 
letin No. 29, page 18), all are giving perfect satisfaction. By planting the ordinary 
Seuppernong, the Memory, the Misli, and Flowers, one can have a constant supply 
of this fruit until frost. The Memory and Mish are especially desirable, combining 
superior quality with vigorous growth and great productiveness. The Flowers 
has not the line quality of the Memory and Mish, but being the latest to ripen is 
very valuable, and for wine making is unsurpassed by any grape. 

Apples (pp. 5-8).—Of 45 varieties planted in 1880 only the following 
are recommended for general use: (1) Summer varieties—died June, 
Eed Astraclum, Early Harvest, Carolina Watson, and Horse; (2) fall 
varieties—Elgin Pippin, Simmons Bed, Carter Blue, Kittageskee, 
Tuskaloosa seedling, Bomanite, and Horn; (3) winter varieties— 
IIewes Virginia, Limber Twig, Stephenson Winter, Ben Davis or Hew 
York Pippin, and Wine Sap. Notes on the above varieties state the time 
of ripening and character of the growth and fruit. Lists are given 
showing the varieties making a good growth of tree blit failing to fruit 
well, those badly attacked by blight, and those proving entire fail¬ 
ures. 

Pears (pp. 8, 9).—Of 45 varieties planted in 1885 all succumbed to 
pear blight except Kieffer, Garber Hybrid, Angouleine, Mount Vernon, 
and Winter Nelis. Large Duchess, Smith Hybrid, and Le Conte are 
not entirely dead, but probably too badly affected to recover. 

Peaches (pp, 9-11).—In 1885 there were planted 37 varieties of budded 
trees and 50 seedlings. A few died in transplanting, and later 3 bud¬ 
ded trees died. July 1, 1893, all varieties were in a healthy condition. 
Notes are given on the following varieties, which in the order named 
furnish “a complete succession from June to November:” Alexander, 
Hale Early, Early Tillotson, Parnell Nos. 1 and 2, Amelia, Burke, 
Crawford Early, Stump the World, Tliurber, Elberta, Arietta, Dagger 
Golden, General Lee, Stonewall Jackson, Crawford Late, Eaton Golden, 
Denning September, Stinson October, and Hudson November. 

Pimm (p, 11).—Of 13 varieties planted in 1885, only the Wild Goose- 
grafted on peach stock, the Weaver, Southern Golden, and Hattie 
were living July 1,1893. Nine varieties of tlie Japan type were planted 
in 1889, 4 of which bore their first crop in 1892. 

Quinces (p. 11).—Of 5 varieties planted in 1885, only the Champion 
and the Chinese or Qumcedonia have borne fruit. 

Cherries (p. 12).—Of 8 varieties tested all proved failures. 

Mulberries and nut-hearing trees (p. 12). —Only 2 varieties of mul¬ 
berries, Hicks and Claude, are recommended. - Pecans, English.wal¬ 
nuts, and black walnuts are growing well on the station grounds. 

Raspberries (p. 12).—Of 10 varieties of Bed Cap raspberries tested, 
Turner and Oiithbert are preferred. 
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titl'd icherries (pp, 12,13).—From the long list of different varieties of 
strawberries tested on the experiment grounds (see Bulletins No. 2, 
1887, and No. 2, 1888, old series, and Bulletins Nos. 1, 20, and 29, new 
series of the station), the following six have proved most successful 
and desirable: 

Sharpless, Wilson, Belmont, Bubaeh, Eureka or 1001, HaverlancL 

Melons (p. 13).—Twenty-eight varieties of watermelons have been 
tested. Those most prized are Cuba, Sugar Loaf, Jones, Pride of 
Georgia, Cuban Queen, and Jordan Gray Monarch, in the order named. 
Kolb Gem is recommended only for shipping. From 30 varieties of 
cantaloupes the following have given satisfaction: Improved Pine 
Apple, Nutmeg, Netted Gem, Extra Early Hackensack, Baltimore or 
Acme, Atlantic City, and Nixon. 

Small fruits, A. B. McKay (Mississippi Sta. Bui. JS T o. 26 , Aug., 1893 , 
Dl>. 15).—Strawberries (pp. 3-14).—Notes on 38 varieties and directions 
for planting, cultivating, mulching, and renewing old plantings. The 
most promising varieties are mentioned in the following summary: 

Charleston, Hoffman, Michel, and Crescent are among the earliest varieties; Cloud, 
Finch, Windsor Chief, Wilson, and Sucker State are midseason; Enhance, Cumberland, 
Gandy, McNeill, Michel, and Bubaeh are among the latest hearers. Among the best 
shippers are Charleston, Hoffman, Cloud, Enhance, Bubaeh, Gandy, and Finch. For 
local market and home nse plant Cumberland, McNeill, Gandy, Enhance, Michel, 
Bubaeh, and Monmouth. 

Though planting in cloudy, wet, summer weather, or in midwinter 
was fairly successful the best results were secured by planting soon 
after the first of October, and in February and March. The plants are 
allowed to become matted on a space 12 to 15 inches broad. Early in 
the season the space between the rows is broken deeply, after which all 
cultivation is shallow. Good results were obtained by sowing cowpeas 
between the rows late in July. 

For mulching purposes we have found nothing equal to cotton-seed hulls. Two 
and a half to 3 tons are required to the acre. * * * The hulls are put on during 
February, and are spread on just thick enough to lude the soil well between and 
around the plants. On the sides of the rows the hulls should extend about 4 inches 
beyond the line of the surface covered by plants. * * * 

To renew old plantings where there is a sufficient number of new plants between 
the rows, * * * . just after harvest, with a sharp plow, cut away all the plants 
except those- that will remain within a 4 to 6 inch snip along one side of the old row; 
thin to proper width and treat as a new planting. By renewing each season in this 
manner, on choice,land, six, and even eight, successive harvests maybe made from 
the same soil before it goes to other crops. 

Gooseberries and currant (p. 14).—Four varieties of each were planted 
on a yellow loam soil with clay subsoil. At the close of the second 
season there were few gooseberry plants and no currant plants alive. 

Raspberries (p. 14).—In the fall of 1888, 7 varieties were planted. 
Only the Cuthbertand Turner Red survived the second season, and the 
stands of these were poor at the end of the third season. 
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. Blackberries (p. 15).—Of the 5 varieties planted in 1888, only Kitta- 
tinny and Lawton proved satisfactory. Both of these varieties, after 
bearing three heavy crops, were in the next two seasons almost destroyed 
by red rust. Lueretia, planted in 1890, bore one heavy crop and has 
remained so far tree from rust. 

Analyses of figs, M. E. Jaffa and G-. B. Colby (■ California• Sta. 
j Sul ¥o. 102 , June, 1893, pp. 1-6 ).— 4£ The growing importance of the fig 
industry in California 57 demanded that this fruit should be studied 
in accordance with the plan already followed with respect to other 
California fruits and reported in Bulletins hTos. 93, 97, and 101 of the 
station (E. S. R., vol. in, p. 78$ iv, pp. 157, 918). Bor this purpose 
11 of the most important varieties of the crop of 1892 were selected and 
examined. These included White Adriatic (2), Smyrna (2), California 
Black, Hirtu du Japon, Constantine, Du Roi, Doree RTarbus, Pasteliere, 
and Brunswick (1). 

The following tables give the average results of physical and chemi¬ 
cal examination of these varieties. 

Average analyses of figs. 


PHYSICAL ANALYSIS. 


Average weight... 

[Number. 

Juice, pressed. 

Pulp, pressed. 

CHEMICAL ANALYSIS. 


Sugar in juice by copper tost. 

Sugar in fresh fruit.. 

Acid in juice (calculated as S0 3 ). 

Nitrogen in whole fresh fruit. 

Albuminoids in whole fresh fruit 

Ash in whole fresh fruit.,... 

Water in whole fresh fruit... 


Average 
of II 


analyses. 


.grams.. 

per pound.. 
.. .per cent.. 
..do_ 


37.70 
34.75 
74.35 
25.05 


per cent.. 

_do_ 

-do... 

_do... 

....do... 
....do... 
-do... 


23,42 
15.73 
0.14 
0.20 
1.25 
0.02 
81.84 


Ash analyses of figs. 



White 
Adriatic. I 

Smyrna. 


Per cent 

0.897 

00.13 
1.17 

9.32 

5.32 j 
0. 84 
0.19 

11.07 

4. 75 
4.85 ' 

. 2, 55 

Per cent. 

Composition of pure ash: 

Potash......'.... 

48.00 

2.20 

Soda............ j 

Lime........ .... 



Iron oxide ............. 


Manganese oxide..... 


Phosphoric acid...•...■...i 

ii 20 

Srtlphuric acid...____ .... 

Silica.....*.. .....' ... . . . ■. 1 


Chlorine............. .. .. ... . ...... j 


Total.... h...... 


moot 

0.63 


Less excess of oxygen due to chlorine.... 


Total.........'.;..... 


©9,36 
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Proportion of juice to pulp .—The jairiest fruit, White Adriat ic, laid 
over 85 per cent of juice; tlie driest sample, Smyrna, contained hut 04 
per cent of juice. 

Sugar and acid contents of the juice and fruit.—In the whole fruit, the highest sugar 
is seen in White Adriatic; however, the juice of one Smyrna variety shows 29.90 per 
cent sugar, which when referred to the fresh fruit is still over 1 per cent less than 
that of the White Adriatic, or as 19.20 to 20.45 per cent. Dome Ntirhus and Con¬ 
stantine. with respectively 27.40 and 24.04 pci* cent sugar in their juice, show, on 
account of their dry llesli, much less sugar, in whole fruit, than either of the A (tri¬ 
al tics. Another Smyrna, variety has the lowest sugar percentage, amounting to hut, 
8.0 in the whole fruit, some 4.5 per cent less than the California Black with 
12.40. * * * 

The acid of the figs, expressed in terms of sulphuric (80,-j) for the sake of compari¬ 
son, seems to be very much lower than that found in any of our other fruits. 

Xutritirc r nines .—As heretofore pointed out in Bulletin No. 101, the fig rates first 
in flesh-forming materials among our fruits; apricots and plums, second; prunes and 
oranges, third. 

Ash composition and nitrogen content. —As to nitrogen, it is readily seen that among 
our fruits, the tigs, cm the whole, draw decidedly the highest amount and are quite 
like those of foreign production in this regard. . * 41 * 

With the exception of the grape, it seems that the fig draws rather more heavily 
upon the mineral ingredients that will need to he replaced by fertilization than do 
any of the other fruits we have examined. - * * 

In the ashes of the fig, as in the prune, apricot, orange, and lemon, we find potash to 
he the leading ingredient, amounting to about three fifths of the whole ash. '* * * 

The fig, like the lemon, appears to range a little below the other fruits in its draft 
upon phosphoric acid, for we find the ashes to stand in the following order in their 
phosphoric acid percentages, viz: Prunes, 14.1; apricots, 13.1; oranges, 12.4, and 
lemons and figs, 11.1. 

Report of the horticulturist. S. T. Maynard (Massach usetts Hatch 
St a. .Report for 1892 , pp. 156 , 157). — Fruits fpp, 150,157).—Among the 
new varieties tested none of preeminent merit were found. 

Taking the old and new varieties together, those that our tests lead us to pro¬ 
nounce the most valuable for general market and home use are as follows, given in 
the order of ripening: 

Apples. —Red Astrakhan, Gravenstein, Haas Baldwin, Rhode Island Greening, Kox- 
bury Russet. * 

Pears. —Giftard, Clapp, Bartlett, .Bose, Sheldon, Anjou, Lawrence, Dana Hovey. 
Peaches ,—Ainsden (on account of hardiness of buds). Early Rivers, Crawford 
Early, Crawford .Late, Mountain Rose, Ohlmixon, Crosby (Excelsior), Stump, 

Plums. —Bradshaw, McLaughlin, Lombard. German Prune, 

Quinces. —Orange, Rea Mammoth. 

Grapes.— Moore- Early, Worden, Concord, Delaware, Wineholl (Green Mountain), 
Blaekdehiesy —Agawam, Snyder, Taylor, Erie. 

Maek~mp raspberries .—?Soheugan or Doolittle, Gregg, Nemelia, Crawford. 
lied raspberries. —Marlborough, Hansell, Cuthbert. • 

Currants. —\hu*saillaise. Cherry ? Fay Prolific. 

Strawberries.—, Beder Wood, Bubacli, Haverland, Sharpless. 

Greenhouse experiments { p. 157).—Experiments in overhead tf.s. under¬ 
bench piping have been continued with about the same results as for 
the past two years. For an account of previous experiments see Bulle¬ 
tin No. 15 of the station (E, S. B. vol. nr, p. 289.) 
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u Fertilizers for the greeiiliou.se have been experimented with, but n.o 
results have been reached at this time other than those reported in 
previous bulletins, 11 

FORESTRY. 

The forest tree plantation, T. J. Bureixl and G. W. MoClueu 
(Illinois 8ta. Bui JS r o. .26* May, 1893 , pp, 203-211, plates 3 ).—The bul¬ 
letin is a report, on the experimental forest plantation begun in 1871. 
The first official act in the establishment of the experiment was a report 
to the university board by the committee on horticulture in November, 
1808, advising that some steps be taken to begin experiments in the 
cultivation of useful forest trees. On March 11, 1800, the legislature 
passed an act setting aside $1,000 for the purchase of trees and seeds. 
The following kinds of trees have been planted: Basswood, ailanthus, 
soft maple, hard maple, box elder, honey locust, hardy eatalpa, tender 
catalpa, green ash, white elm, osage orange, white walnut, black walnut, 
small-nut hickory, large-nut hickory, burr oak, chestnut, white willow, 
white pine, Austrian pine, Scotch pine, Norway spruce, European larch, 
and red cedar. Most of the trees were purchased as seedlings, one to three 
years old, and allowed to remain in the nursery for two years, hut some 
were planted immediately in the experimental plats. In other eases' 
seeds were planted where the trees were to grow. They were all planted 
in rows, usually 4 feet apart and 2 feet in the row, cultivated, trimmed, 
and thinned from time to time. Details of method of planting, culti¬ 
vation, etc., are given. The forest record for 1871 shows 7 acres planted 
with 80,741) trees at a total cost of $588. In 1872 many trees were 
replanted and new ones added. In this year 10,088 trees were added, 
and, with the cultivation given, the whole cost for the year was $871.40. 
Ill 1870 the total cost from the beginning had been $1,400.97. In 1880 
nearly 12| acres had been planted and cultivated at a total cost of 
$1,840.87. There had been sold trees to the value of $183.25, making 
a net cost for the fifteen years of $1,003.02. Of the trees planted the fol¬ 
lowing are now in excellent condition and very pvomising: Black wal¬ 
nut, box elder, hardy eatalpa, larch (growing on high ground), hard 
maple, Scotch pine, white pine, Norway spruce, and white willow. 
The others planted are only in fair condition, excepting alianthus, 
white walnut, tender catalpa, and larch (growing on low ground). 
These are in poor condition. A detailed account of the history and 
present condition of each variety is given. The best trees average 
now from 4 to 10 inches in diameter, while some are 10 to 18 inches, 
and one, a white willow, 23 inches in. diameter. 

The conclusions of the authors are as follows: 

Under present circumstances it seems impossible for forest tree plantations to be 
profitable as a farm crop oil land lit for wheat and corn. It is idle to talk of grow¬ 
ing wood for. fuel—except on farms, for home use—when good bituminous coal can 
be had at present prices. The fact is, in Illinois, though the extent of the natural 
forests has been vastly diminished, the price of cord wood does not advance. 
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Lands, even though well timbered, sell at a less price per acre than adjoining lands 
of the same quality that have been cleared, or than prairie lands of the same pro-' 
ductiveness. The value of the timber in such places is less than the cost of clearing 
and bringing under cultivation. It must, however, be recognized that the 1 \ aloe ot 
natural forests gives little information as to the worth of artificial plantations. 1 he 
former may be mainly composed of what is in the locality most prized; but it is 
usual that a small proportion only of the trees are those commanding the highest 
price. In the artificial plantation, judiciously managed, the "whole may be high- 
priced. useful material; this, too, may he more readily accessible and within easy 
reach of the market. 

Let it be clearly understood that in the foregoing tree-growing for timber lias been 
the point discussed. But the planting of trees has other and higher claims. 
Whether or not the actual amount of rainfall is modified by forests, there is not the 
slightest doubt but that the climate is affected. The temperature is equalized; the 
extremes of heat and cold are not so great. The air is modi lied as to the amount ot 
moisture, especially in dry times in summer. ■ The moisture of the soil is better distrib¬ 
uted through the year. The running streams are better sustained, and also less subject 
to destructive floods, where the country is well timbered than where the land is kept 
bare by cultivation and the surface so drained that the water runs away at once. 
Heavy winds are greatly checked, much to the comfort of man and animals. Crops 
are preserved in various ways from the destructive influence of air moving too 
rapidly. Lastly, trees for the ornamentation of the home area, as well as for the 
wide expanse of the country itself, can never he neglected by a people whose cul¬ 
tured tastes and educated perceptions give them pleasure in the beautiful and the 
picturesque. To one who has no love for trees as such, half their value is lost. Ho 
who can see nothing but wood for fuel or for the manufactory in a shady grove sees 
nothing but the dullest and poorest side of life. While it must be insisted that the 
figures presented by theorists as to the value of timber as a crop are extravagant, and 
by no means a proper basis for business, tree-planting for the many and varied pur¬ 
poses of health, comfort, and pleasure, with financial profit as a subordinate factor, 
should be studied and practiced by individuals, communities, and nations. It is to 
be hoped that the experiment of which this account is made will not be considered 
worthless if the expenditures are never equaled by the receipts. 

There is one reason for uneasiness about this experiment, as there must be about 
every forest tree plantation. The matter is so serious that this report ought not to be 
closed without a word upon it. The danger of fife is a real and imminent, one. The 
areas bearing the conifers are liable to be burnt over during any dry time, and in 
autumn.,' after the fall of the leaves, the portions devoted to deciduous trees are quite 
as unsafe. A burning wad from a gun, a spark from a pipe, a negligent use of fire 
by a tramp, may be sufficient to start a conflagration which shall destroy within a 
few hours the products of years and decades. The incendiary has an abundant 
chance for the practice of his most despicable and criminal acts. * * * It is 

impracticable to gather the fallen leaves and branches, which, moreover, are neces¬ 
sary as a mulch for the best growth of the trees. There' seems to be little offered 
but to take the risk. If so, this must be included among the items of obstacles and 
expenses. 

SEEDS. 

Walter H. Evans, Editor. 

Experiments in germination of treated seed, W. A. Kbllbeman- 
(Ohio Sta. Bui., vol. J, No. 3, tech, ser., Apr., 1893,pp. 201-206).— Sev- 
eral lots of corn, oats, and client were treated with hot water (132° F.) 
for fifteen minutes, £ per cent solution of potassium sulphide for eight 
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hours, and the same solution for twenty-four hours. The tests were 
begun in July, 1891, and repeated at intervals of five and one half, 
thirteen and one fourth, and seventeen and three fourths months. 
Wooden trays partly filled with sand were used in the tests. The 
seeds were placed on top of the sand and kept sufficiently moist. In 
every case the treated seeds were compared with untreated. The fol¬ 
lowing table gives the results obtained by the author: 


Germination of seed at intervals after treatment 


Percen tage germ in a tion. 




* 

,i 

Corn. 

Oats. 

Wheat. 

When tested. 

Treatment. 

! 


J>5 


b 

J 1 

H. 

rt 

A 

c? 

rzl 

& 

i 

Hi 

ts 





a 


% 


s 

''p 

A 

-g 

5 

■sg 

S 




u 



ttj 


-J 

LS 

if 


§ 

53 

rfl 





03 

EH 

W 

r4 

•f 


P3 

PR 

ai 

H 


At time of treatment- 

Check. 

Hot water . 
Potassium 

8 hours. 
Potassium 
24 hours. 


0 

32 


J 00 

0 

32 

81 

99 






o 

22 

53 

lto 

0 

59 


97 





Do 

sulphide, 

0 


70 

100 

0 

81 

91 












Do. 

sulphide, 

42 

85 

97 

100 

10 

58 

74 

75 










5| months after treat- 



0 

1 

29 

99 

0 

5L 

87 

99 

34 

93 

98 

99 

"merit. 










Do. 



0 

5 

87 

99 

1 

08 

93 

99 

98 

10 

30 

59 

80 

79 

97 

Do. 

Potassium 

sulphide, 

0 

0 

14 

97 

0 

78 

93 

91 

93 









8 hours. 













Do ... 

Potassium 
24 hours. 

sulphide, 

0 

0 

1 

75 

0 

72 

S3 

87 

30 

89 

93 

95 







18$ months after treat¬ 

Check .... 


0 

70 

97 

97 

1 

00 

79 

85 

45 

83 

SO 

87 

ment. 















Do. 

Hot water. 
Potassium 

8 hours. 


0 

38 

98 

92 

99 

0 

50 

77 

52 

85' 

5 

67 

78 

89 

Do. 

sulphide, 

0 

23 

97 

0 


70 

40 

72 

70 

70 








Do. 

Potassium 

sulphide, 

0 

2 

15 

00 

0 

.25 

33 

56 

32 

00 

63 

65 

17f months after treat¬ 
ment.'. 1 

24 hours. 
Check ..... 

0 

0 

n 

97 

0 

0 

27 

35 

0 

41 

61 

GO 







DO.:. 

Hot water . 
Potassium 
8 hours. 


0 

0 

07 v 

100 

0 

l\ 

271 

53 

0 

23?j 

47 

57 

Do. 

sulphide, 

y 

0 

u| 

Ilf 

33 

0 

Hf,| 

51 

54 












Do .. 

Potassium 
24 hours. 

sulphide, 

o 

0 

0 

35 

0 

1 

10 

29 

0 

30 

50 

58 


_ 





In the above table the results obtained from the seed soaked for 
twenty-four hours in potassium sulphide solution are relatively too 
high for the first day 7 s germination, as they have really a day’s start 
of the other seeds. The same is partly true for those soaked for eight 
hours. The author’s conclusions are as follows: 

The treatment of seed with either of the two smut fungieides—hot water (132° 
F., 15 minutes) and potassium sulphide (■£ per cent solution)—is to be recom¬ 
mended for hastening the germination of the seeds and to induce the plant to pass 
as quickly as possible the period of greatest vulnerability to smut infection, namely, 
the earliest stage of the seedling when it is extremely delicate. 

The treated seed generally shows a better germination than untreated seed. The 
germination at the end of a few months is scarcely as favorable and after a long 
interval it is plainly inferior. 

Whether the explanation of better germination of treated seed is to be sought for 
in some possible change in the testa or seed coats, or portions exterior to the embryo, 
perhaps rendering them better moisture-absorbing agents, is not known. The 
explanation referred to above, namely, the development of an enzyme by gentle 
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heat. thfiu gli it may account-for tlio better germination in case of the seed treated 
•with hot water, evidently would he no explanation for the-improved germination ot 
the seed treated with potassium sulphide, since in the latter case no heat was applied, 
and water of ordinary summer temperature of rain water stored in a cistern was 

used.' 

YIEEBS. 

Walter H. Evans, Editor . 

Colorado weeds, 0. S. Crandall (Colorado Sta. Bui. Wo. 23, Apr., 
1893,, pp. 12, plates 12).—A. popular statement is made regarding weeds, 
their habits, and distribution. The provisional list of weeds, as compiled 
by the author, embraces 228 species and varieties, representing 14,1 
genera and 42 orders. The orders most abundantly represented are 
Composifie , Leguminosw , (■framinecv , and Polygonaeecv. 

A tabulated classification is as follows: 


Classification of species of Colorado weeds. 


Duration. I Native. j Foreign, j Total. ;j Degree of badness. 


Perennial. 


08 : 

30 ; 

128 1 Worst weeds. 

Biennial. 


11 ! 

. 7 | 

18 a Bari weeds. 

Animal. 


40 : 

4ti 1 

80 :i Indifferent weeds. 


Native. 

Foreign. 

Total. 

27 

29 

50 

55 

26 ! 

81 

66 

| 25 

! 

91 


Detailed descriptions, illustrations, and methods suggested for eradi¬ 
cation ore given for the following: Shepherd’s purse (Capsella bursa* 
pastoris), eow herb or cockle (Saponaria raccarhi), small-liowered gaura 
(Gaum parvifiora), gum plant or rosin weed (Grindelia squarrom ), 
poverty weed (Ira axillaris), I. xanilri {folia, beaked horse nettle or 
buffalo bur (Solan am rostra turn), Fransera discolor, and squirrel-tail 
grass, foxtail, or wild barley (Hordeum jubatum). 


DISEASES 0E PLANTS. 

Walter H. Evans, Editor. 

Report of the botanist of Vermont Station, L. R. Jones (]>r- 
mont Sta. Beporffor 1892 , pp. 56-38, plates 4, figs. 3). 

Synapsis.—A report on investigations of the following diseases: (1) Potato diseases 
(2) pat smut, (3) orchard diseases, (4) a cucumber spot disease, and (5) green¬ 
house diseases. 

Potato disemes {pp. 57-72).—The author gives a report on a comparative 
test of twelve fungicides for- potato rot {Pkytophthom infestam), early’ 
Might (Maerospimum salmi), and potato scab. The investigations were 
in the line of those given in the Annual Report of the station for 1891 
(E. S. E., vol. IV. p. 471), and were .the chief investigations for the year. 
For the pot ato rotor late blight {PJipopktkmt injestahs), tests were made 
in three fields with the following fungicides: Copper soda solution, ver¬ 
digris solution, Bordeaux mixture with molasses, anmioniacal copper 
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carbonate, strong*'Bordeaux mixture, weak Bordeaux mixture,very 'weak 
Bordeaux mixture, copper and ammonium carbonates, glue mixture, 
modified eau celeste, copper carbonate in suspension, and copper cliloride 
solution, formulas for all of which are given. The plats were staked 
out July 30, and the first application of fungicides was made on that 
day. Three weeks of rainy weather followed. August 10 the first evi¬ 
dence of the rot was noticed in one of the check plats, and by August 
12 every check plat was plainly affected. The second spraying was 
given August 13 in the same order as before, except that the verdigris 
solution was reduced one half, the stronger solution plainly injuring the 
foliage. August 25 the third application was made, similar to the 
second. Only two thirds of the plats were treated the third time, in 
order to test the value of two and three applications of the fungicides. 
September 8 every leaf in the check plats was dead, some of the treated 
plats were affected, and others showed no trace of disease. When dug, 
the differences in the yields were no less striking than those in the 
appearance of the tops. Judging from the appearance of the plants 
in the different plats and the yields, the fungicides are ranked in the 
following order of merit: 

Relative value of fuu(/i vide,s for jioUdo rot. 


Hank. 

Fungicide. 

i 


2 

'Bordeaux mixture and molasses ...! 

3 

4 

Weak Bordeaux mixture.—. 

•. 5 

6 

•Copper soda solution. -....... 

Verdigris ......j 


Very weak Bordeaux mixture... J 

8 

Precipitated copper carbonate....j 

9 

i Copper and ammonium carbonate -.. - - • 

10 

Glue mixture.... : 

li 

Copper chloride....i' 

.12 

A mmouiacal copper carbonate..j 


Item arks. 


Tliesefouv are the only ones of sufficient merit 
1 p recommend thorn 'for practical use. 


These were all '■ beneficial, most of them to a 
profitable decree, but not to be ranked with 
the other four. 


By taking all the plats sprayed with the best fungicides and compar¬ 
ing them with their checks, the author finds a gain of 113 bushels, or 
1.03 per cent, in the yield per acre. In the test of two and three appli¬ 
cations there was a total gain of 79 per cent in favor of three applica¬ 
tions. Tins does not indicate that a similar gain would always be 
secured. Climatic influences undoubtedly will have some effect. The 
author found about 400 gallons necessary for three applications to an 
acre. The cost of materials and application averaged $7 per acre. 
The'decreased production is attributed, not to the rotting of the tubers : 
alone, but especially to the premature death of the diseased, vines. 

The early blight caused by Macrosporium-■ solan i. more trouble¬ 

some in 1892 than during the preceding year. Its early appearance 
and spread during cool, dry. weather serves to •distinguish, it irbm the 
rot caused by the Phyiophthorn. ' The author thinks the early and 
repeated application of Bordeaux mixture may serve to keep it in cheek. 
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This is to be a subject for further investigation. Planting tlie main 
crop not earlier than May 15 and spraying tlie plants two or throe 
times during August will secure a large crop free from blight or rot. 

Potato scab was investigated, with results as given in the table 
below. Plats 1-4 were planted with very scabby seed. The seed used 
in plats 2, 3, and 4 was soaked one and one half hours in 0.001 per 
cent solution of corrosive sublimate. The ground used was a clay sod, 
having been in grass for seven years. The amount of scab was small 
in all parts of the field. 


Results of different treatments for potato seal). 


ttf 

13 

6 

S3 

3 

a 

2 1 

Treatment of seed. 

No, of pieces planted. 

No. of hills dug. 

Per cent of the pieces 
planted that grew. 

* 

Large tu¬ 
bers smooth. 

Large tu¬ 
bers slightly 
scabby. 

80 

l 

Is ,3 
g-g 

*3® 

d 

y A 

£ 

% .• 

%£ 

zt 

co 53 

. .x> 

o 

<D 

*» 

3 

£ 

| 

£ 

<0 

1 

£ 

4* 

P 








Lbs. 


Lbs. 



1 

Scabby . 

None ...... 

132 

112 

85 

826 

75;1 

85 

9 

108 

25 

,2 

...do ... 

Washed, then disinfected, 

127 

115 

DO 

250 

687- 

97 


102 

23 



then cut. 










8 

...do-- 

Washed then cut then disiu* 

132 


40 

127 

454 



29 


fected! 








4 

...do- 

Cut, then disinfected (not 

! 132 

93 

i 70 

202 


6 

14 

66 

2 


1 ■ . 

washed). 












f {a) Sprayed with Bordeaux 

66 

64 

97 

154 

40£ 

18 

H 

42 

8 

ft 


j mixture in furrow. 

i. 









"V ■ 

1. * -UO .... 

| (b) Soaked a half hour in 

66 

62 

94 

208 1 

48J 

7 

n 

89 

6 


1 1 . . 

1 Bordeaux mixture. 










,• 6 ' 

“ Smooth . 

Placed manure in furrow, 

1 132 

115 

87 

•327 

81| 

54 

14| 

99 

15 


s ■ 

dropped seed on this, then 











i : ' ' . 

sprayed as iu 5a. 

|: 









7 

L.do — 

i 

Untreated, check of 6... 

j 

121 

91 

338 

S4| 

85 

10 | 

75 

80 


Oat, smut (pp. 73-82).—The tests of remedies for smut described in 
the Annual Report of the station for 1S91 (E. S. R., vol. IV, p. 471), 
were continued in 1S92. Hot water and a solution of potassium sul¬ 
piride were used, with results similar to those obtained the previous 
year. Contrary to the general belief that treatment of smutted oats 
increases the yield, the author found in some cases that it caused a 
decreased yield. Iu general the oats of Vermont do not contain sufficient 
smut to pay for the treatment. Oats grown from Western seed, however, 
show a very much greater amount of smut. The season of 1892 was 
an unfavorable one for smut, and this may have influenced the results. 

Orchard diseases (pp. 82-84).—A report is given of unsuccessful 
spraying for apple scab. The weather was unfavorable, raid washing 
the solution almost immediately from the trees. The appearance of 
the brown spot disease of apples (Phyilosticta pirina) is noted. The 
uprooting of all red cedar trees within a radius of a mile about an 
orchard previously badly infested by Rcestelia pirata secured an entire 
absence of that fungus. This point js interesting, as showing that the 
mycelium of the fungus is not perennial in the apple. 
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Spot disease of cucumber (p. 84).—This disease is reported as espe¬ 
cially destructive in some .localities, first appearing on white spine 
varieties. It is due to Cladospormm eucumerinum. No remedy is sug¬ 
gested. 

Greenhouse diseases (pp. 84-88).—Lettuce rots are reported as follows: 
Botrytis vulgaris , a disease somewhat similar to the Botrytis , a bac¬ 
terial disease, and ordinary damping off, due to Pythium debarijanum . 
The new disease, resembling the usual Botrytis rot, is characterized by 
’the author as follows : 

This trouble has been worse in the experiment station greenhouse on the head 
varieties, but has attached all more or less seriously. The disease appears first at 
the tips and edges of the inner or heart leaves. Its distinction from the other trouble 
should therefore he easy. In the tender, moist leaves at the heart the trouble first, 
shows itself as a watery decay at or just inside the margin near the tip, this marginal 
portion often becoming limp. In leaves more exposed the tissues blacken soon and 
become crisp as they die. The decay then passes backward, especially along the veins. 
This progress is generally rather slow, and as the leaves are growing very last at this 
stage they become curled. Often a growth of the Botn/tia appears upon these dis¬ 
eased loaves, hastening their decay; but this is a secondary attack, and not the pri¬ 
mary cause of the trouble. The characters of the disease suggest rather its bacterial 
nature primarily. Investigations of this matter are in progress, but are not, how¬ 
ever, ready for publication. 

A bacterial disease is reported, due the author thinks to some 
species of Bacterium . Inoculations seem to transmit the disease, but it 
can be prevented by proper attention to temperature and moisture of 
the house. 

The (edema of the tomato, described in Bulletin No. 53 of the New 
York; Cornell Station (E. S. Ib, vol. v, p. 55) is mentioned as occurring 
in the station greenhouse. It is due to insufficient light, too much 
m oisture in the soil, a nd the temperature of soil and air being too nea rly 
equal. Attention to these points will prevent the occurrence of this 
disease. 

Report on fungicides, insecticides, and. spraying apparatus, 

S. T. Maynard (Massachusetts Hatch Sta . Report for 1892 , pp. 157,158 ).— 
Bordeaux mixture and ammoniaeal carbonate of copper as fungicides 
and Paris green as an insecticide have given the most satisfactory 
results. 

Plum knot was largely prevented by pruning and application of kero¬ 
sene and Bordeaux mixture. Experiments with fungicides show that 
poplar rust can be controlled. Bordeaux mixture for carnation rust 
gave very satisfactory results. The use of simple solutions of copper 
sulphate, suggested in Bulletin No; 21 of the station (E. S. Ib, vol. :iv, 
p. 918) has not been satisfactory, the foliage in nearly every case being 
injured by it. 

Various spraying pumps and nozzles were tested during the past 
season. 

10141—No. 3—4 
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ENTOMOLOGY. 

Report of the entomologist, 0. II. Feenald (Massachusetts JInteh 
Sta. Report for 1892, pp. 118 - 181 ).—K beneficial fly (Mcenopinm feiies- 
traliis), the lame of which feed on the lame of clothes moths and the 
buffalo carpet beetle, is reported on. It. was thought to be destructive 
to woolens, but there is no evidence to substantiate this idea. This 
insect is described as follows: 

The larva is about eleven sixteenths of an inch in length, as large as an ordi¬ 
nary pin in the middle, and gradually tapering towards each end. The head is coni¬ 
cal, nearly twice as long as broad, and of a reddish-brown color, while the body is 
whitish translucent, and together with the head comprises apparently twenty-one 
segments. There are a lew short hairs on the head and on each side of the three 
following segments. There are also a few hairs on the twentieth segment, and a 
pair of anal prolegs on the last segment, which is smaller and shorter than the one 
before it and easily overlooked. The adult, fly is about one fifth of an inch in 
length, metallic-black in color, with dull yellowish-brown legs and slightly gray 
wings. 

A destructive cut worm (Nephelodes minions) is reported as proving 
very injurious to grass fields. A detailed report is promised at some 
future time. It is briefly described as follows: - 

This caterpillar is about one and three fourths inches in length when full grown, 
and quite stout, tapering slightly from the middle towards each end. The head 
and top of the second segment are very dark brown, and the body of a glossy bronze- 
green color, with lighter longitudinal stripes. They feed by night on corn, grasses, 
and knotweed, remaining concealed during the day under pieces of boards or in any 
other convenient hiding place. They pass the winter as partly grown caterpillars, 
and specimens bred at the insectary reached their full growth and pupated August 
4, and the moths emerged September 2 of the second year. 

Experiments were conducted to ascertain whether the Gypsy moth 
could be wholly exterminated with Paris green. The results obtained 
show that it can not be relied upon to wholly destroy the caterpillars, 
but that other remedies must be used in connection with it. Caterpil¬ 
lars were found capable of living from one day to two weeks upon 
poisoned leaves. The time seems to vary with the different molts. 

Some injurious insects of the apple, C. E. Chambliss ( Tennessee 
Sta. BuL voL IT, Xo. pp. 29, Jigs. 19). — A popular bulletin on the 
subject of apple insects and means for their repression. The following 
are popularly described, figured, and their life history given, together 
with suggested means for their destruction: Woolly louse of apple (Sold 
zone-urn Janigera), round-headed borer {Saperda Candida ), flat-headed 
borer (Ghrgsobothris Jemorata), bucculatrix {Bucculatrix pomifoliella) 7 
leaf cram pier (Mineola mdiginella ), tent caterpillar ( Clmoeampa mneri - 
cent a), tussock moth (Orgyia lemostigma), yellow -necked caterpillar 
(l)atana ministra ), spring canker worm' (Palemrita mrnata), fall canker- 
worm (Amsopteryx pometaria), codling moth (Cmpocapsa pomonella) 7 
and apple eureulio (Authonomus qtmdrigibhus). 

Spraying machines are described and formulas for insecticides given* 
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A few common insects, 0. P. Gillette (Colorado Sta. Bah Wo. 
2d, July , 1893, pp. 16, figs. 12). —A popular bulletin containing descrip¬ 
tions and suggested remedies for the following insects: Imported cab¬ 
bage worm (Fieri s* rapcv), Southern cabbage butterfly (P. protodice ), 
cabbage plusia (FI us i a brassicm), cabbage piutella (Flu fell a crudferar urn ), 
two-striped flea beetle (Systena tom kit a), Colorado cabbage flea- beetle 
( PhyUofreta albionica ), onion tbrips ( Thrips striatusf), and Caleothrips 
trifasciata. 

Locusts and the horn fly, G. 0. Davis (Michigan Sta. Bui. Wo. 98 , 
July, 1893, pp. 9 , pys. o).—A popular bulletin gi ving descriptions, life 
history, and treatment of the red-legged locust (Melanoplm fermur - 
ruhrum ), two-striped locust (ill. biv Hiatus ), and the born fly (Hcmiatobia 
uerrata). 

Catalogues of West Virginia Scolytidae and their enemies, 

A* D. Hopkins (West Virginia Sta. Bui. Wo. 31, Apr,, PSPA pp, 121- 
P>$).—The bulletin gives an account of the habits of bark, twig, and 
timber beetles. The damage done by these insects is also calculated. 
Special investigations have been begun on the pine-bark beetle (Dm- 
droctonus frontalis), the .spruce-bark beetle (Polygraphus rufipennis), and 
the European fruit-bark beetle (Seolytus rugulosus). Lists are given of 
SO species of bark, twig, and timber beetles, with abridged notes as to 
their habits, hosts, enemies, and time and place of collection; 48 species 
of predaceous and parasitic enemies found with the beetles, together 
with their hosts and date of collection; the trees and shrubs infested 
by the ScolytUlev, with the insects preying on each. 

Description of Chlorops ingrata, n. sp., S. W. Williston (Ohio 
Sta , Bui . vol. J, Wo.. 3, tech. m\ 7 Apr., 1893, pp. 156 , 157 ).—A technical 
description of this new insect reared from galls on Muhlenbergia 
mexieana. 

Notes on species of Ohio Hymenoptera and Diptera hitherto 
undescribed, F. M, Webster (Ohio Sta . Bid. vol. J, Wo. 3 , tech, ser 
Apr., 1893, pp. 157, 1.58, figs. 4 ).—Biological notes are given on the fol¬ 
lowing insects: Heptcmeris osmmdis, Apan teles orgyim, Megorismus Iasi - 
optem, Meraporus bruehivorus , G.atolaccm tylodennw , Arthrolytus apa- 
telce, Bricydnus maeiiUpenms,.Bneyrtus clmocampm, Websterellm tritici, 
Maehistus websteri, Eemiletes drassi, llaltiehella sp Aphelmns mail, 
Chlorops ingrata, and Sareomacronychia trypoxylonis. The hosts on 
which most of these are parasitic arc given in most cases. 

Description of Lasioptera muhlenbergiae n. sp., J. Marten 
(Ohio Sta. Bui. vol I, Wo. 3, tech . 5m, Apr. 1893, pp. 155, 156, fig. 1).— 
A technical description of a new gall-making fly reared from galls on 
Muhlenbergia mexieana. 

Descriptions of new Hymenoptera bred by F. M. Webster,. W. 
H. Asiimead (Ohio Sta . Bid. vol I, Wo. 3, tech, ser Apr., LSVb/, pp. 159- 
165 ).—Technical descriptions are given of the following: Reptameris 
mmiidis, Apanteles orgyim, Megorismus Umopterw, Memporm brmhi- 
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vorus, Catolaecns iylodermw, Arthrolytns apaielw, Erieydnus maculipennis, 
Encyrtus clisiocampw, E. pleiiraUs, and. IT ebstcreUus tritici. 9 

Description of Sarcoxnacronychia try poxy lords, 0. II. T. Town¬ 
send (Ohio Sta . JBul . vol. I, JS r o. 3, tech . sen, Apr., 1898, pp. 168, 166 ).— 
A technical description of a new species reared from cells of a species 
of mud-dauber wasp (Trypoxylon politmi). 

A dipterous gall-maker and its associates, F. M. Webster ( Ohio 
Sta . But, -vol, I, Wo. 3, tech, serApr., 1893 , pp. 154, 155, fig. 1). —A, list 
of insects bred from galls on Muhlenhergia meximna, They are Lasiop* 
tern muMenherifm , Ghlorops ingrata, Pteromalns spErieydnus maculi- 
pennis, and Megormnus lasiopterce. 

Methods of oviposition of Tipulidae, T. M. Webster (Ohio Sta • 
J5m 7. ro/. I, Wo . 5, foe/*. $er. ? Apr., jpp. 151-154, figs. 13). —The 
opinions of different authorities are given as to the observed methods 
of oviposition of species of Tipulidw as reported by various authors. 
The terminal abdominal segments of Tipula hicornis and Paehyrrhina 
sp. are described and figured, and the habit of oviposition as observed 
in confinement is given by the author. The eggs of both species are 
described. 

* FOODS —ANIMAL PRODUCTION 

E. W. Allen, Editor . 

Analyses of feeding stuffs, J. L. Hills (Vermont Sta. Export for 
1892, pp. 3d, 35).— Tabulated analyses of cream gluten, corn germ meal, 
Buffalo gluten feed, ground wheat screening, dairy middlings, Chicago 
gluten meal, Chicago maize feed, Cleveland concentrated meal, and 
Cleveland standard dairy feed. 

Analyses of maple sugar, J. L. Hills (Vermont Sta, Report for 
1892, p. 33 ).—Percentages of sugar in 17 samples from different parts 
' of the State. 

Four ways of preserving fodder corn, W. W. Cooke and J. L. 
Hills ( Vermont Sta, Report for 1892, pp. 163-197). 

Synopsis .—A comparison of ensiling and field curing corn with and without the ears, 
the ears Wing ground in the latter cases and fed with the stalks from which they 
were taken. The loss in keeping was nearly the same for the four methods. 
Each kind of fodder was fed ad libitum to twelve cows with grain and hay. The 
yields of milk and fat were practically the same, hut more of the fodder was 
eaten when the ears were removed and ground, so that, calculated on the basis 
of one acre of corn, the whole silage gave the largest yield of products. The 
results were lower in each ease where the ears were removed, ground, and fed 
with the stalks than when ensiled or field-cured with the stalks. The silage 
and corn fodder were alifce in their effect on the composition of the milk. 

This experiment is a repetition on a more extensive scale of one 
reported in the Anjtual Report .of the station for 1891 (E. 8. R., vol. 
W P* 4S1 )* In I$92 the corn at the station (a mixture of Sanford and 
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Keel Cob) was harvested and treated in the following manner: That 
from the first two rows was cut up, ears and all, into quarter-inch pieces 
and ensiled 5 that from the next two rows was cut and ensiled, the ears 
being previously picked off; that from the next two rows was stooked 
near the barn and when wanted for feeding was cut up as for silage, 
ears and all; and that from the next two rows was stooked near the 
barn, the ears picked off* and ground, cobs and all, and the stalks cut 
up for feeding. The corn picked off and ground was fed with the ensiled 
corn and com fodder to which it belonged. This plan was followed out 
through the entire field. The crop was thus divided into four equal 
parts, two parts of which were ensiled and the other two parts field- 
cured, the ears from one part in each case being cut up and fed, and 
from the other part ground and fed with the respective corn fodder or 
silage. The corn fodder stooked out of doors kept well through the 
winter, and that fed the last of March was in excellent condition, pre¬ 
senting no signs of heating or molding. The percentage of the dry 
matter, albuminoids, and carbohydrates in the crop which was lost in 
keeping is shown in the following table: 

Loss of material: from harvesting to feeding. 


Method of preservation. 

Dry 

matter. 

! Albumi¬ 
noids. 

-P 

VP. 

cc 

Stalks anti ears ensiled together...... 

Per cen t 
13 
21 
18 
17 

Per cent 
11 
14 

9 

9 ; 

Per cent . 
27 
29 
27 
23 

Stalks ensiled alone ........ 

Pield-cured corn fodder, fed all together... 

Field-cured corn stover, ears picked off and ground. 

Average............. 

18 

11 

24 



u The results show that notwithstanding the very different treat¬ 
ment given to the several portions, the losses are not only about the 
same in degree, but also much the same in kind . 57 

Remarks are made on the relative losses of water, dry matter, and 
food constituents by the four ways of keeping ; on the relation of losses 
in ensiling to the rapidity of feeding; and on the weight of silage per 
cubic foot. 

The feeding experiment was made with four lots of three cows each, 
each lot being fed for a period of four weeks on each of the particular 
kinds of corn fodder and silage. In a fifth period each lot was brought 
back to the food given it in the first period. The corn fodder and 
silage were fed ad libitum . In addition each cow received 8 pounds 
of wheat bran, 2 pounds of corn meal, and 10 pounds of clover 
rowen per day. The feeding trial lasted from November’ 9 to March 
29. The total yields of milk and milk constituents on the several kinds 
of coarse fodder were as follows; 








814 EXPERIMENT ' STATION RECORD. 


Yield of milk. cU'.j on ftihiye nnd coni fodder. 


Kind of fodder. 

Milk. | 

..i 

Total |, M; 

solids. 1 * ’ * 

Soli da¬ 
unt-fat. 


Pounds. { 

Pounds. Pounds. 

Pounds . 


4,877 ! 

r>47 nm 

448 

Ensiled stalks and "round ears from the same. 

4,714 | 

01? ;> 494 

431 

Field-cured corn fodder, stalks, and ears.j 

Field-cured corn stover and ground ears from same.: 

l 4,724 1 

4, SCO 

i (V82 .197 

I 048 199 

43a 

449 

Average.*.-. 

| 4,794 

1 

038 197 

441 

These results will probably be a surprise to many who 

would expect t 

o see the 


silage surpass the stooked fodder, and a still greater surprise to the larger number 
■who would expect decidedly better returns where the corn was husked and ground 
than where it was fed whole on the ear or put whole into the silo. 

There is essentially the same return in milk and its products from the four methods 
of handling the com crop. The difference between tliebest and the poorest amounts 
to 3.3 per cent, or one thirtieth of the total yield. 

The results may be fairly interpreted to mean that all four ways of handling the 
corn crop preserve it in good, palatable condition, and if the cows are allowed to 
eat all they want they will give about the same returns during the same number of 
days' feeding from each method* 

The tables of composition of the milk indicate that u the four methods 
of handling the crop produced no effect on tlie quality of the milk* 57 
As to the amount of dry matter eaten in the various rations, this was 
least on whole silage (5,948 pounds), and greatest on stover and ground 
ears (6,624 pounds). Almost exactly 6 acres of corn were harvested. 
The yield of milk and milk constituents from the* corn from one acre 
when fed as in this experiment is calculated as follows; 


Yield of milk, etc., per acre of corn . 


Method of preservation. 

Milk. 

Total 

solids. 

| 

Fat. 

f Solids* 
not-fat. 

| Equiva¬ 
lent of 

I butter. 


Pounds. 

i Pounds, 

Pounds. 

Pounds. 

Pounds. 

Ensiled stalks and ears.... 

8,113 

1 1.007 

m 

785 

:m 

Ensiled stalks and ground ears from the same- 

G, 899 

849 

204 

585 

817 

Field-cured corn fodder, stalks, and ears.... 

7,188 

901 i 

390 

i 001 

800 

Field-cured corn stover and ground ears from same. 

C, 420 

1 

850 | 

1 ' ' ! 

203 

598 

i 

1 :!1(i 


The above represents the yield of the corn crop from one acre when it is fed under 
the conditions of the experiment and with its accompanying amount of hay and 
grain. But as this additional or lion-experimental hay and grain would he in different 
quantities for the different methods, the figures do not represent a strict comparison 
of the results from the four methods. It would be strictly and exactly correct to 
say that the crop from one acre, when preserved as whole silage and fed with 4,313 
pounds of clover rowen and 2,157 pounds of grain, produced 8,113 potmds of milk, 
1,067 pounds of total solids, and 398 pounds of butter. It would take the yield from 
1,28 acres preserved as stover silage [ears picked off] or as corn stover [and ground 
ears], or the yield from 1.08 acres preserved as whole corn fodder with the same 
amount of hay and grain to produce an equal amount of milk and milk products. 
The gain in quantity of milk from whole silage over whole corn fodder is nearly 
the same as was found in the extended experiment on the same point conducted by 
the station two years ago and already reported [Report for 1891; E. S. Ik, vol. iv, 
p. 481]. , \ 
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The gain in fab this time is somewhat greater than before, being 8 per cent as 
against 3 per rent two years ago. 

Both the stover silage and (lie corn stover [ears removed and ground) show decid¬ 
edly poor returns ns compared with whole stocked fodder, and still more so when 
compared with whole ensilage. To explain this it will be necessary to consider 
more in detail the methods of handling the crop and the effects of these methods. 

However the result is calculated, the conclusion is that picking the 
ears off and husking and grinding them was not a judicious practice. 
The returns in milk and butter were not as large where this was done 
before ensiling or field-curing as where the ears were left on. As more 
dry matter was eaten by the cows when the ears were removed and 
ground in the ease of both silage and corn fodder, the authors conclude 
u that the dry matter in the ears and husks that had been dried and 
ground was of less value, /. <?., less digestible , than that in the ears and 
husks off the whole silage. This is the same as saying that the drying 
and grinding deer eased the digestibility of the corn meal.” 

u Leaving out of account the bad effects of the drying and grinding, 
there is still a complete loss of all the labor and expense of the extra 
work,” which is calculated to be about 16 cents per bushel of corn, or more 
than one fourth the value of the meal at $20 per ton. 

In addition to the data already cited, an appendix contains full tabu¬ 
lated data for the experiment, including average analyses of the crops 
as harvested and as fed, the losses of food ingredients in keeping, and 
the individual records of the twel ve cows. 

The results and inferences of this experiment are summarized by the 
authors as follows. They use the terms whole silage and whole corn fod¬ 
der to mean the whole corn, ears and all, either ensiled or field-cured 
with the stalks, and the terms 4 ‘stover silage” and corn stover to mean 
the stalks ensiled or field-cured alone and fed with the ground ears. 

(1) All four methods produced a good fodder, well preserved and relished by the 
cows. 

(2) The whole silage, the coni fodder, and the corn stover saved about the same 
amount of dry matter ready for feeding; the stover silage saved 3 per cent less than 
the other; the average of all was 82 per cent saved, 18 per cent lost. 

(3) There was no great difference in the amount of milk or butter produced by the 
different methods. The difference between the best, the whole silage, and the 
poorest, the stover silage, was about 3 per cent. The average of the two silages was 
the same as that of the t wo stocked fodders. The same is true of tlie average of the 
two stovers as compared with that of the two whole fodders. 

(4) The four methods of handling the crop produced no effect on the quality of 
the inilk. 

(5) The cows ate very different quantities of dry matter when on the different 
portions to produce equal quantities of milk and butter. 

(6) For each 100 pounds of dry matter of the whole silage eaten, the cows ate 119 
pounds of dry matter in the stover silage, 109 pounds from the com fodder, and 127 
pounds of dry matter from the corn stover. 

(7) If all of each fodder had been fed out under the conditions of the experimental 
periods, with corresponding amounts of rowen and grain, the stover silage,would 
have produced 82 pounds of milk for each 100 pounds produced by the whole silage. 
The corn fodder would have produced 92 pounds and the corn stover82 pounds. The 
proportions are much the same with regard to the yield of butter. 
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|X) Qjj 4 i, of the foni crop preserved ns whole si luge ill id led with 4,313 pounds 
ol' clover i-owen uu<! 2,157 pen nils of* grain, produced 8,1.13 pounds of milk, 1,007 
pounds of total solids, sitid 398 pounds of butter. 

(9) The whole silage lasted the longest, every time. Consequently it would take 
less of it to last a herd for a given time. One acre of corn made into whole silage 
yielded as much return in milk and butter as 1.26 acres made into stover silage, or 
1.08 acres made into corn fodder, or 1,26 acres handled as *orn sto ver. 

(10) The drying and grinding of the ears of the stover silage and corn stover seem 
to have made them less digestible, and this is the reason why these portions have 
done so much poorer than the whole silage. 

(11) Husking, shelling, and grinding the corn to make a bushel of meal costs in 
this State 16 cents, or more than a quarter of the market value of the meal. 

(12) This labor and expense is more than wasted, since the cows did better on the 
whole corn than on the ground. 

(13) Dry corn fodder after being brought into the barn is still undergoing fermen¬ 
tation and loss even when no heating can be detected. In the course of ten days 
this loss may easily he half as much as took place in the stock. These changes and 
losses take place less rapidly in cold weather than m warm. 

(14) The losses of dry matter and feeding value in silage are closely proportional 
to the losses in weight. 

(15) The silage at the time of usual opening of the silo has in it still nearly all 
the feeding value that it had when put into the silo, 

(16) The large losses of feeding val ue that occur in the silo are almost entirely at 
the time of feeding out the silage. 

(17) These losses can he largely prevented by using small, deep silos that will 
allow the feeding of 2 to 3 inches from the surface daily. 

(1.8) This is especially true of silage to be used in place of a soiling crop in sum¬ 
mer, 

(19) The silage in the lower portions of a silo is not so compressed and solid at 
the: time of feeding as would be expected from its weight at the time the silo was 
filled. 

Relative value of corn silage and fresh corn fodder, W. W. 

Cooke ( Vermont Sta. Report for 189.% pp. 151, 155). —Eleven vows 
fed freshly cut corn fodder shrunk about 5 per cent in butter yield in 
two weeks, while nine cows fed at the same time on corn silage from 
the previous year’s crop gained about «S per cent in butter yield. The 
silage was inade from corn which had a larger proportion of ears than 
that fed green in this trial. No data are given. 

Oat feed, W. W. Cooke ( Vermont Sta. Report for 1892 , pp. 152 
15if —The results of a comparison of this refuse from oatmeal mills 
with a mixture of corn meal and wheat bran for cows u indicates for the 
oat feed a feeding value just about equal to the mixture of equal parts 
by weight of bran and corn meal. * * * From its chemical composi¬ 

tion oat feed would seem to be not much different from a mixture of 
equal parts by weight of wheat bran and com meal.” Analyses of oat 
feed, corn meal, wheat bran, and the mixture of bran and corn meal 
are given. 

Feeding tests with by-products of com, W. W. Cooke ( Vermont 
ASta. Report for 1892 , pp. 148-153). —This is a more detailed account of a 
feeding test of cream gluten meal, corn germ feed, and Buffalo gluten 
meal, for cows, reported in Bulletin No. 31 of the station (E. S. E., vol 
V, p. 73). 
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Change from barn to pasture,' W. W, Oooke ( Vermont Sfa. .Report 
for 1892, pp. 15;>, 150).— The record is given lor a herd of 15 cows when 
changed from barn feeding to pasture. 

Before going to pasture these cows were fed grain, hay, and silage in abundance at 
the barn, and the feeding was continued in liberal allowance after the cows were 
turned out, the cows standing in the barn every night. * * * The cows, as a 

whole, gained in everything, quantity of milk, quality of milk, and quantity of but¬ 
ter bit. Out of the 15 cows, 12 gained in quantity of milk, 13 gained in quality, and 
13 gained in quantity of fat. The total average gain was a little over a pound and 
a half of milk daily for each cow, or about one twelfth of the whole yield ; about a 
fifth of 1 per cent gain in the quality of the milk and a tenth of a pound of butter 
fat more daily, equivalent to one seventh of the whole yield. In other words, the 
cows on pasture made as much butter in seven days as they had been yielding at 
the barn in eight days. 

Roots vs. silage for milk production, W. P. Brooks (Massachu¬ 
setts Hatch St a. Report for 1892, p. 153). — A daily ration of 30 pounds of 
silage from Longfellow corn, generally well glazed when cut, was com¬ 
pared with 40 pounds of sliced beets for milk production, feeding the 
same amounts of hay, stover, and mixed grain with each. Pour new 
milch cows were used, and each of the four periods of the test was 
three weeks. 

The cows gave more milk and more cream when receiving silage, and gained 
weight, while they lost weight when receiving the beets. The figures for the four 
cows during eight weeks (the last two weeks only of each of the three-weeks' periods 
being taken into account) are as follows: For beets: milk, 2,787 pounds; cream, 840 
spaces; for silage: milk, 2,908 pounds; cream, 849 spaces. 

Pig feeding, W. W. Cooke ( Vermont St a. Report for 1892 , pp.- 
44-55). 

Synopsis .—A comparison of feeding sweet and sour skim milk, of feeding 2 ounces 
and 4 ounces of corn meal per 100 pounds of skim milk, and of increasing the 
amount of skim milk during finishing off. Sour skim milk ga ve generally as 
good results, pound for pound, as sweet skim milk. Two ounces of corn meal 
per pound of skim milk gave cheaper pork than 1 ounces. During finishing off, 
12 pints of skim milk, with its complement of corn mea l , gave a larger and cheaper 
gain than (> pints of skim milk. 

This experiment was with 8 pigs about eight weeks old at the begin¬ 
ning, and lasted from May 23 to November 11, These were divided as 
equally as possible into four lots. Two lots had sweet skim milk and the 
other two lots sour skim milk, the object being to determine whether 
there was any disadvantage from creamery skim milk becoming sour 
before feeding. One lot in each case had 2 ounces of com meal per 
quart of skim milk, and one lot 4 ounces. The experiment thus enabled 
a comparison of sweet and sour milk, and of different quantities of 
corn meal. ' . , 1 

In every ease the pigs were fed all the skim milk they would eat until they were 
taking 6 quarts each daily. This amount was then kept constant and whatever 
.-more' :the; pig:' could .he induced to eat was 'made up of wheat bran and com meal in 
varying proportions, * * * During the finishing-off process, part of the pigs 
kept the same amount of skim milk, 6 quarts daily, that they had previously; the 
rest were given 12 quarts each daily, , ■ 
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The corn meal was in every ease mixed with the skim milk just before, 
feeding. Data for the experiment are tabulated and discussed. The 
principal results are given below. 

Sweet skim milk vs. sour skim milk .—From May 23 to October 13, tin*, 
pigs on-sweet skim milk gained 172, 177,179, and 187 pounds, respec¬ 
tively, or a total of 71.5 pounds lor the two lots; and the pigs on sour 
skim milk gained 171, 173, 160, and 178 pounds, respectively, or a total 
’ of 088 pounds for the two lots. In. each case the pig on sweet skim milk 
gained slightly more than its mate on sour skim milk, the total differ¬ 
ence in favor of sweet milk being 27 pounds. During the finishing-off 
process, from October 13 to November 11, the pigs on sweet skim milk 
gained 77, 05, 55, and 13 pounds, respectively, or a total of 210 pounds; 
and the pigs on sour skim milk gained 82, 72, 70, and 51 pounds, respec¬ 
tively, or a total of 275 pounds, and a gain over the lot on sweet milk 
of 35 pounds. Hence during the entire feeding the pigs on sweet milk 
gained 955 pounds and those on sour milk 903 pounds. At slaughtering 
it was found that the pigs on sweet skim, milk shrunk, on an average, 18 
per cent, while the pigs on sour milk shrunk only 14 per cent. No 
explanation is offered for this difference. 

The above results, taken in connection with those obtained in a sim¬ 
ilar experiment reported in the Annual Report of the station for 1891 
(E. S. R., vol. iv, p. 484), indicate that sour skim milk is at least equal 
in feeding value for pigs to sweet skim milk. 

Heavy m. light feeding of corn meal —The pigs receiving 4 ounces of 
corn meal per pound of skim milk made a larger gain than those receiv¬ 
ing only half as much corn meal, but the difference was not sufficient 
to offset the extra amount of food. “The former gained 28 pounds 
more in weight and consumed 212 pounds more of grain; thus the extra, 
gain would not half pay for the extra feed.” 

During the finishing-off* period the pigs which had had the smallest 
ration of corn meal gained 284 pounds, while those which had had the 
larger ration gained only 231 pounds. “The experiment shows then 
■ that the pigs gave better returns when fed 2 ounces of corn meal to 
each quart of skim milk, than when given 4 ounces of .meal to each 
quart of milk.’ 5 

Proper amount of shim milk for finishing off. —As mentioned above, 

' ' during the finishing-off period, 4 of the pigs were kept at 0 quarts of 
' skim milk per day, and 4 were increased to 12 quarts. The pigs on the 
larger allowance of skim milk gained the most and required one tenth, 
less food per pound of gain. With skim milk at 15 cents per 100 
pounds and corn meal at $22 per ton, the feeding of the larger ration 
was the most profitable. 

Remarks are also made on shrinkage in dressing, weight at which 
pigs should be sold, financial.results, value of skim milk, and fertilizing 
value of feeding stuffs. 
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VETERINARY SCIENCE AND PRACTICE. 

J. Editor. 

Loco and larkspur poisoning, D. OTIiune (Colorado Sta. Bid No. 
25 7 Oct, 1893, pp. 26, figs. 11).—Tim bulletin is a progress report on tlie 
author’s investigations on the subject of loco and larkspur poisoning. 
The bibliography of loco is quite extensively reviewed and quoted. 
Details are given of several post-mortem examinations, which showed 
various diseased conditions. Figures are given of the more common 
loco weeds as follows: -Astragalus moltissmus , A. drummondiu A. sen- 
coleueus , A. caryocarpiis, A. Mstileatus , Oxytropits lamberti, and Sophora 
sericea. Chemical analyses are given of Astragalus mcxkamts, A. mob 
lissimus , A. caryocarpiis , A. drummondli , Oxytropits lamberti , 0. montb 
eola ? and larkspur (. Delphinium sp). In conclusion the author says: 

We have been unable to find any alkaloid in the plants examined, though we get 
alkaloidal reactions from the loco. 

We have not been able to produce any physiological action upon rabbits with the 
extract from the loco in any of its forms, In the case of the sheep in tlie southern 
part of the State, said to have been locoed, it has long been known that the disease 
is caused by parasites in the liver. 

Tlie post-mortems made showed such a variety of diseased conditions that, in our 
judgment, they could hardly be due to one and the same cause. 

It has always been noticed that when the feed outlie range is good, locoed animals 
are scarce. The range about Fort Collins contains the loco in large quantities, hut 
I have never seen a locoed animal except upon the mountain range or foothills. 

In our experience the animals affected, and the subjects for post-mortems, were, in 
every case, young animals, mostly under four years old, the great majority yearlings 
and two-year olds. 

I have long been persuaded that the person who investigates the subject of loco 
should spend considerable of his time on tlie range and notice very carefully the 
habits of the animals, the food they eat, and the water, they drink. The subject lias 
not been investigated to the extent that its importance demands. 

It Is never wise to draw hasty conclusions from imperfect data, or from a few post¬ 
mortems. J udgment had better he withheld until the subject, is more thoroughly 
investigated. - 


DAIRYING. 

E. W. Allen, Editor. 

Relative value of a cow for cheese-making and for butter-mak¬ 
ing, W. W. Cooke (Vermont Sta. Report for 1892 , pp. 122 , 123 ).—An 
estimate of the probable yield of cheese by various Jersey, Holstein, 
and Ayrshire cows of the station herd on the basis of the yields obtained 
in experiments at the Hew York State Station leads the author to the 
conclusion that “the so-called c cheese-cow, 9 L e the cow which is 
good especially for cheese rather than for butter, does not exist, and 
that wherever a cow is found that is good for cheese-making purposes 
the milk of that cow is equally good for the manufacture of butter. 9 ’ 

1 - 
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Record for the station herd for the year 1892, VV. W. Cooke 
(Vermont St a. Report for 189f pp. record is tabulated 

for 21 cows of the station herd for the year 1892 showing* for each cow 
the total milk yield, average per cent of fat in milk, the calculated 
total yield of butter, and the average amount of milk required to make 
1 pound of butter. The average per cow for the whole herd was 7,028 
pounds of milk containing 4.32 per cent of fat. from which 884 pounds 
(calculated) of butter were made, or 1 pound for each 21.1 pounds of 
milk. 

Variations in quantity and quality of milk, W. W. Cooke (Ver¬ 
mont St a. Report for 1892, pp. 89-119). 

Synopsis.—A resume' of the data collected at the station during several years regard¬ 
ing the following points: The changes in milk during the entire milking period, 
during the first few weeks alter calving, from year to year, and from one calving 
to the next; the effect of breeding, of abortion, of grain feeding, and of summer 
and winter tood on milk; and the time and frequency of testing the milk of 
cows. 

For a number of years the station has kept individual records of the 
cows of its herd, including frequent analyses of the milk. Portions of 
the data thus secured are tabulated and discussed. On this basis the 
author makes the following deductions concerning various changes in 
the character and amount of the milk and the effect of certain factors 
in this connection. 

(1) All cows shrink in quantity of milk as they get farther from calving. If they 
are farrow, this shrinkage in quantity is accompanied by almost no change in 
quality, even until they go dry, provided they are still farrow. If they are in calf 
the milk increases in quality as it decreases in quantity; this increase is slight, only 
one twentieth during the first six months after calving, hilt becomes quite pro¬ 
nounced just before the cow goes dry. . 

(2) Cows that calve in the spring average more milk during the first three months 
after calving than those that calve in the fall. For the. seventh, eighth, and ninth 
months this is reversed. Fall cows show smaller variations in the quality of the 
milk than cows that calve in the spring. 

(3) The milk of a cow for the first few days or weeks after calving is very vari¬ 
able in quality. On the average it is thinnest just after calving, becomes slightly 
richer during the next two weeks and then holds almost uniform in quality for the 
next four or five months. , 

(4) Cows vary in the qualify of their milk from one milking to the next, and from 
day to day, the quality rising and falling without apparent cause. Such changes are 
usually .within 1 per cent of fat, but one cow was known to change 2.68 percent 
in two days. The least change of any of the cows in the station herd during an 
entire period of lactation is 0.33 per cent fat, the average change 1.34 per cent, and 
the greatest change 2.78 per cent. The largest variation in yield of butter is from 
milk that required 20 pounds of milk to make a pound of butter, to a quality of 
milk which would require but 11.7 pounds. It is probably possible that cases may 
occur of a doubling in the richness of the milk during different times in the same 
period of lactation.. 

' (») dust after calving the milk is poorer in fat, and in solids not fat, than just 
before the cow goes dry. The average drop in fat is 1.13 per cent, the greatest 
change being 2.35 per cent, and the least 0.49 per cent. • The average change in 
solids-not-fat is a fall of 4.47 per cent, with variations from a decrease of 1.94 per 
cent to an increase of 0.42 per cent. 
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(8) Most cows give about the same quality of milk year after year, beginning with 
this quality at the first calving. There is no general tendency for the milk to 
become either richer or poorer as the cow grows older. 

(7) From one calving to the next, cows may be expected to vary the general quality 
of tInfir milk not much more than a sixth of 1 per cent of fat, and scarcely ever 
will show a variation of more than a quarter of 1 per cent. 

(8) The milk of a heifer tends to agree very closely in quality with that of her dam; 
the average variation is a third of 1 per cent of fat and the greatest difference is 1 
per cent in the case of an Ayrshire cow crossed with a Jersey bull. 

(9) The present cheap, rapid, and easy methods of testing cows, leave no excuse, 
for any dairyman’s not knowing the quality of the milk of each one of his cows. If 
two tests are made, each of a mixed sample of four days’ milk, one being taken six 
weeks after the cow calves and the other six months after calving, the average of 
these two tests will agree almost exactly with the average quality of the milk given 
during the entire milking period. There will seldom be a difference of as much as a 
quarter of 1 per cent of fat. 

(10) If it is desired to know from tests nearer together what quality of milk a cow 
gives, very accurate results will be obtained by making two tests fifteen days apart 
lour months after the cow calved, each test being on a mixed sample of four days’ 
milk. The average of these two tests with one eighth of 1 per cent of fat added, is 
surprisingly near the truth for the average quality of the year’s milk. 

(11) In the long run, just the same results are obtained whether cows are tested 
once a month or twice a month. 

(12) Cows that have been properly fed at the barn do not shrink in quality of milk 
when turned to pasture. They usually increase both in quality and quantity. 

(13) Full feeding with grain at the barn and while the cows are on pasture pro¬ 
duces a much larger flow of milk during April and May, and causes the milk flow to 
keep up considerably later in the fall. No attempt was made to ascertain whether 
this increase was sufficient to pay for the extra grain. 

(14) The milk produced by the cows of'Yernvont during the entire year contains 
on the average 4.11 per cent of fat and would, if rightly handled, make a pound of 
butter from each 22 pounds of milk. 

(15) The station herd was troubled with abortion and the trouble ceased after 
thorough disinfecting with sulphur and a plentiful use of laudanum. There is noth¬ 
ing to prove conclusively that the treatment was the cause of the cessation of the 
disease. 

(16) The most noticeable effect of abortion on the quality of the milk is to make 
it richer than it would have been had the cow gone full time. This quality, how¬ 
ever, falls during the first few months after abortion, until by the third or fourth 
month it is of about the same quality as would have been given if the cow had 
calved naturally. 

(17) The worst effect of abortion is the decreased quantity of milk given, which, 
with the cows at the station, amounted to about one third of the full yield. 

Abnormal milks, J. L. Uillis ■ (Vermont 8ta. Report for 1892 , p. 
128). —A registered Holstein and a registered Ayrshire cow gave milk 
of the following composition just before going dry; 


Composition of abnormal milks. 



Total 1 
. solids, j 

Fat. 

Solids- 

'..nonfat. 

Specific ■. 

' gravity." 

Holstein ...... 

Per cent. 

' 17.08 

'Percent. 

5.00 

Par emt. 

' '11. IS' 

■' 1, OiO 

Ayrshire.. 

10.33 

. ■■■■ . , ■: 

2.98 

7.35 

1.027 
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At tlie time the samples were taken they were giving 0.6 and 5.5 
pounds of milk per day, respectively. A sample of liquid (milk 1 !) 
taken after slaughtering from the udder of a tliree-year-old heifer which 
had never calved contained 9.13 per cent of solids, 1.2 per cent of tat, 
5.58 per cent of casein, and 2.35 per cent of milk sugar and ash. 

The effect of weather upon the quantity and quality of milk, J. 
L. Hills {Vermont Sta. Report for 1892 , pp. 128-136).— investiga¬ 
tion similar to that reported in the Annual Keport of the station for 1891 
(E. S. Ik vol. iv, p. 491) was made in 1S92. The results point in the 
same direction as those obtained the -previous year. They indicate 
that when cows were at pasture the quality of the milk varied with the 
temperature, becoming richer as the temperature fell and poorer as it 
became warmer. The same variations were found to be true of the 
total solids and of the solids-not-fat. Violent changes in temperature 
tended to diminish the quantity of milk, Bain storms, unless very 
heavy, appeared to have no noticeable effect on either quantity or 
quality of in ilk. 

“We have not been able to discover any more plausible theory for 
this tendency of the cow’s nature than the one suggested in this con¬ 
nection in the last report, that £ during cold weather the cow actually 
consumes more food, and thus there is present in the system a larger 
amount of material from which to produce richer milk.’” 

Aeration of milk, W. W, Cooke ( Vermont Sta. Report for 1892, pp. 
123-128), —The results are reported of seven tests with the Healing 
aerator and three with the Wood aerator. In each case the milk from 
a milking was divided, one half being set at once arid the other huh: 
aerated. Separate portions were cooled in aerating and others not 
cooled. As a result of the six trials the' statements are made that 
“aerating milk without cooling has no effect oil the creaming of that 
milk, but if the milk is cooled during the aeration the creaming of the 
milk will be less perfect. Aerating milk does not make it keep longer 
before it sours, but cooling milk as soon as drawn from the eow will 
retard the time of souring.” 

Tests of dairy apparatus, J. L. Hills ( Vermont Sta, Report for 
1892,pp. 136-113 ).—This includes a report on tests of the DeLaval Acme 
belt separator, DeLaval steam turbine separator, Eussiaii steam separa¬ 
tor, Imperial Sharpless separator, United States hand separator, and 
the DeLaval Baby hand separator; a trial of two steam Babcock milk 1 
testers, and churning tests. These tests were made in connection with, 
the dairy school. The hand separators did practically as well and in 
some cases better than the power separators. The DeLaval Acme belt 
separator, running at 6,400 revolutions per minute, skimmed 1,120 
pounds of milk per hour, and the skim milk contained 0.085 per cent of 
fat. The DeLaval steam turlune separator, funning at 6,100 revolutions 
im minute, skimmed 1,867 pounds of milk, and the percentage of fat 
in the skim milk was 0.086. The lliissian steam separator, dairy size, 
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miming- at 7,200 revolutions per initiate, skimmed 840 pounds of milk 
per hour, and the per cent of fat in the skim milk was 0.204. Tlie 
latter machine wanned the skim milk 2° F. and cooled the cream 2°. 

u The cooler temperatures (54°~58° F.) caused less loss of fat in churn¬ 
ing, but it took longer to churn. * * # The lower the churning 
temperature the richer and firmer the butter.” 

Some new points in the manipulation of the Babcock milk 
test, E. H. Farrington {Illinois Sta. Bui JS T o . 27, Sept-., 1898, pp. 
245-218). —As a result of Ms large experience with the Babcock milk 
test in the dairy test of the World’s Columbian Exposition the author 
finds that the separation of either black or white flocculent matter with 
the fat is often due to manipulation rather than to a too weak or two 
strong acid. For a number of mouths 150 tests of milk were made daily, 
representing a great variety of milk. u We have been able to test suc¬ 
cessfully any milk yet received, and by proper manipulation to get a 
very clear separation of the fat.” 

If, in addition to the details worked out by Dr. Babcock, the fol¬ 
lowing precautions are observed, the author is confident that the test 
will work satisfactorily: 

(1) An acid having 1.82 specific gravity should be used with mi lk at 60° to 70° F, 
If the acid is stronger, cool the milk to a lower temperature. Somewhat weaker 
acid can probably be made to work all right by warming the milk. 

(2) When measuring the acid into the test bottles hold the bottle at an angle that 
will cause the acid to follow the inside walls to the bottom of the bottle and not 
drop through the milk in the center of the bottle. If properly poured into the test 
bottle there will he a distinct layer of milk and acid, with little or no black color 
between them. 

(3) Thoroughly mix the milk and acid as soon as measured into the test bottle. A 
better separation of fat is obtained by mixing at once than by allowing the two 
liquids to stand unmixed in the bottle until enough tests have been measured out to 
fill the centrifuge. 

(4) After five minutes whirling of the test bottles in the centrifuge add hot water 
until the test bottle is filled up to the neck only; run the centrifuge one minute, then 
fill the neck of the test bottle with hot water and run the centrifuge another min¬ 
ute. Adding the necessary hot water in two portions is often a great help in getting 
a clear separation of fat. When the test bottles are taken from the centrifuge they 
are put into water at 140° to 160° F., and the per cent of fat read at that tempera¬ 
ture. 

(5) Too low results will be obtained if the centrifuge does not have sufficient 
speed. The machines have to be watched, as constant use wears some of them so 
that the speed designed by the manufacturer is not obtained. 

(6) When testing skim milk or buttermilk which has a very small per cent of fat 
(two tenths of 1 per cent or less), the reading of the per cent of fat should be made 
immediately on taking the test bottle from the centri fuge. If this is not done, and 
the test bottle cools before taking the reading, the contraction of the liquid in the 
bottle will often leave the fat spread over the inside surface of the measuring tube, 
so that it is not seen, but has the appearance of being only a dirty tube. If read 
when taken from the machine, the small globules of fat can be seen and estimated. 
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STATIOH STATISTICS. 

Fifth Annual Report of Massachusetts Hatch Station (Mas¬ 
sachusetts Match St a. Report for 1692, pp, 147 MG 6). —This'includes the 
treasurer's report for the fiscal year ending* June 30,1892, and con¬ 
tributions from the various departments of the station, abstracts of 
which are given elsewhere in this number of the record. 

Biennial Report of Minnesota Station {Minnesota Sta. Biennial 
Report for 1891 and 1892 , pp. 266 , Jigs, i}.—This includes brief reports 
by the director and agriculturist, dairyman, horticulturist, chemist, 
entomologist, and botanist; a general inventory of the station property; 
and the text of Bulletins Xos. 19 to 25, inclusive, abstracts of which 
have already been published. 

During the period covered by this report the station has issued thir¬ 
teen bulletins. 

Although the bulletins are issued in editions of 15,000, this number is inadequate 
to supply our present mailing list, and at the same time furnish copies to be sent to 
new names which are constantly coming in. * * * 

The station farm comprises about 150 acres of land under cultivation, exclusive of 
pasture. This entire area is used annually in plat experiments and in the production 
of the fodder and grain for the stock. * * * 

To bring the station into more intimate relation with the fanners of the State and 
to draw the attention and interest of the agricultural communities to our work, the 
members of the staff have improved their opportunities to address meetings of the 
farmers whenever invited so to do. Many of the country fairs were visited a nd practi¬ 
cal addresses, gi ven. During the summer of 1892 the time of Prof. Haecker was occu¬ 
pied in visiting the creameries to give instruction where needed and to call the 
attention of the people employed in dairy work to the advantages offered by the 
school, and to the work done at the station. In this connection I must not fail to 
record the gratitude of the station staff to the railroads who have shown their kind¬ 
ness to the station and their appreciation of our work by granting tree transporta¬ 
tion to the director and other members of the staff when called to distant parts of 
the State on experimental work. This aid has been of invaluable service to the 
station., *. * * ’ 

These railroads have also extended their courtesy to the station, by transporting, 
free of charge, in many cases, both to and from the station, the material used in 
our cooperative experiments, when conducted by farmers along their respective 
lines. 

Fifth Annual Report of Mississippi Station ( Mississippi >Sta- 
Report for 1893, pp. 3).— A financial statement for tlie fiscal year ending 
June 30,1892. 

Fifth Annual Report of Nevada Station {Nevada Stcc. Report for 
1893, pp. 31, plates 3).— A financial statement for the fiscal year ending 
June 30, 1892, and a brief report on the work of the year. 

Third Annual Report of New Mexico Station {New Mexico Sta. 
Report for 1893, pp. 15).— This includes brief statements on the work 
and condition of the station, and a financial report for the fiscal year 
ending June 30,1892. 
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Fifteenth Annual Report of North Carolina Station (North Car¬ 
olina Hta. Report for 1892, pp. 12). —This contains a general review of 
the work of the year, a list of bulletins published, a financial state¬ 
ment for the fiscal year ending June 30, 1892, a digest of fertilizer 
laws of the State, remarks on the fertilizer control, the cooperative 
station exhibit at Chicago, grass culture in cooperation with this 
department, cultivation of American tea, weather forecasts, clima¬ 
tology of the State, and brief reports by the heads of the several divi¬ 
sions of the station. 

Report of director of Vermont Station ( Vermont Sta. Report for 
1802, pp. 0-29). —A brief survey of the work of the year and the results 
obtained, a list of the bulletins published by the station, and abstracts 
of Bulletins Nos. 28 and 29 (E. S. E. ? vol. in, p. 892; iv,p. 133). 

Report of treasurer of Vermont Station ( Vermont Sta. Report for 
1802, p. 9). —A financial statement for the fiscal year ending June 30, 
1892. 

Second Annual Report of Wyoming Station ( Wyoming Sta . 
Report for 1802 , pp. 201, tigs. 6 ).—This includes the reports of the 
director, treasurer (for the fiscal year ending June 30, 1892), horticul¬ 
turist and meteorologist, geologist, botanist, entomologist, chemist, and 
the superintendents of the experiment farms at Laramie, Lander, Sara¬ 
toga, Sheridan, Sundance, and Wheatland, all of which are brief out¬ 
lines of the work of the year. Bulletins Nos. 5 to 10, inclusive, 
abstracts of which have already been given, are reprinted in full, 
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Indian com in the manufacture of beer, E. Wahl (pp. 21). — 
Tins publication advocates the use of com in the manufacture of beer. 
The following subjects are treated: Emplacement of barley malt by 
other materials; valuable properties of beer; precautions necessary to 
insure stability of beer; the bottle-beer industry; the instability of 
malt beers ; methods of mashing; the use of wheat, oats, rice, and com 
as brewing materials; effect of corn oil on the quality of beer: the 
preparation of brewers’ grits and brewers’ meal, and the management 
of these in the manufacture of beer; influence of the mashing method; 
and a comparison of American with foreign beers. 

The kind of corn used for the production of brewers’ grits is the variety known as 
the white flint corn, which at the present time is cultivated on a large scale in sev¬ 
eral States of the Union, more particularly in Indiana, Illinois, and Nebraska, 
exclusively for such mills as make a specialty of brewers’ grits. 

Products from Hint corn have a better appearance and contain less oil than those 
made of red or mixed corn. The quality of the product improves as the ratio of oil 
decreases. The greater the amount of oil, the greater also the amount of neutral 
bodies, such ns cellulose and albuminoids, and the less the amount of the valuable 
substances—that is, starch. "Hie percentage of oil can thus be looked upon as an 
indicator of the value of a corn product for brewers, more particularly if the per¬ 
centage of water, which is independent of the oil, be known. * * *' 

A product containing over 2.5 per cent of oil should not be used for brewing under 
any circumstances. * * '* 

The permissible limit for water in the corn product has fora longtime been placed 
at 13 per cent. The less water, the greater the ratio of starch and the hotter will 
the product keep if stored for any length of time. * * * By a proper selection, 
of the method of mashing, we are enabled to produce beers whose composition 
agrees with the English beers on the one hand and with the German beers on the 
other hand. There is, therefore, no plausible reason why corn should not be used iq 
England and Germany as well as in the United States. Moreover, corn is cheaper 
pound for pound, than either barley malt, sugar, or rice, while it yields as muclj 
extract as rice or grape sugar, and much more than barley malt. 

Contributions from the TJ. S. National Herbarium ( Division of 
Botany, Contributions from the TJ. 8. National Herbarium, vol. J, No. 8 , 
Oct. 31,1893 , pp. 263-292,plates 5). —A miscellaneous bulletin containing 
the following articles; (1) Notes on some Pacific coast grasses, George 
Yasey; (2) descriptions of new op noteworthy grasses from the United 
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States, George Vasey; (3) descriptions of new grasses from Mexico, 
George Yasey; (4) descriptions of new plants from Texas and Colorado, 
J, M, Holtzinger; (5) list of plants new to Florida, <T. M. Holtzinger; (0) 
descriptions of tliree new plants, J. X. Bose; and (7) list of lichens 
from California and Mexico, collected by Edward Palmer from 1888 to 

1892, J. W. Eckfeldt. 

Insect Life {Division of Entomology , Insect Life , vol , F, Eo. 5, July , 

1893, pp. 289-401 , plates 2, figs . Id).—This number contains the following 
articles: 

T/n? present year's appearances of the periodical cicada (pp, 298- 
300).—An article giving a full list of the localities in. which broods XY1 
and XI of the periodical cicada were expected to appear during the 
present year and a request for notes of verification and additions from 
correspondents. 

Further notes, on yucca insects and yucca pollination , 0. F. Riley 
(pp. 300-310).—A full account of the life-history of Fronuha maeulata 
and its relations with Yucca whipplei. Statement concerning Fronuha 
yueeasella on the Pacific coast, where it fertilizes Yucca haccata , Y. rvp- 
icola and Y. data ; some account of Fronuha synthetica and its habits 
in connection with Yucca hr evifolia; brief notes concerning Frodoxus 
coloradensis , P. retieulatus , P. cmereus , P. intermedins, and P. intricatus . 

27*0 pollination of Yucca whipplei in California , D. IF Coquilletf 
(pp. 311-314).—An account of observations upon Fronuha maeulata and 
its relations to the flower and fruit of Yucca whipplei , together with a 
list of the insects observed among the flowers of this yucca. 

The cocoanut and guava mealy-whig (pp. 314-317).—An account of the 
life history of Aleurodicus cocois , a mealy-wing which occurs upon the 
cocoanut and guava in the West Indies and which is liable to be intro¬ 
duced into the growing guava plantations of Florida. The species is 
figured in all of its stages, and descriptions, hitherto unpublished, are 
given. 

Further notes on the cottontail hot, with the breeding and identification 
of the fig, G. JL T. To wnsend (pp. 317-820).—The adult of the cottontail 
hot lias been reared by the author and determined as Guterebra fonta- 
nella , A. full description is given. 

The sugar-beet webworm (pp. 320-322).—Observations upon Loxostege 
sticticaUSj supplementary to those published in the Annual Report of 
the Secretary of Agriculture for 1892. Experiments made at the. sugar- 
beet station of the Department of Agriculture at Schuyler, Nebraska, 
show that the late fall harrowing brings the cocoons to the surface of 
the ground, where they are largely emptied by birds. 

Report of a trip to north western Missouri to investigate grasshopper 
injuries , Herbert Osborn (pp. 323-325). 

The Angoumois grain moth, or fly wee inl 7 L> O. Ho ward (pp. 325-328).— 
A brief summary of the life history and habits of the insect, with full 
directions for the of bisulphide of papbop soxpp'^tetpiueut as tq 
other remedm 
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Descriptions of Noetuidae fromthe Death Valley, J. B. Smith (pp. 328- 
884).—The following new species are included: Peridroma denmtahUis, 
Seotogramma densa, Oncocnemis flag rant is, Schinia ligcvc, Schinia infra - 
bills , Tristyla n. gen., T. alhoplagiata, Omia nesaea , Pleoneetyptera flni- 
tinia , and Antaplaga hoebelei Eiley. 

The red-legged flea beetle (pp. 334-342).—An account of a. peculiar 
case in wliicli Crepidodera ruflpes appeared in great numbers in a 
young orchard in Yirginia and completely destroyed all the buds and 
blossoms. Investigation showed that the orchard had just been planted 
upon land from which black locust scrub had just been removed. The 
beetles feed preferably upon black locust and were hibernating at or 
near the surface of the ground when disturbed by the spring plowing. 

General notes (pp. 351-367).—Among the subjects of economic impor¬ 
tance treated are the following: The cherry-tree tortrix 5 ravages of 
bookworms; bee stings and rheumatism; IleliotMs anniger in Austra¬ 
lia; cutworm damage to grapes in California; a banana borer in Trini¬ 
dad; southern range pf the Colorado potato beetle; the spotted bean 
beetle; the palm weevil in British Honduras; alum for rose chafers; car¬ 
bon bisulphide for hen lice; and borers in fig trees. 

An index and table of contents for volume V (pp. 360-401 and iii-vii) 
concludes the number. 

Catalogue of the exhibit of economic entomology at the 
World's Columbian Exposition.—C. Y. Eiley (Division of Entomol¬ 
ogy, Bui . No. SI, pp. 121). —A catalogue descriptive of the material 
exhibited by the Division, of Entomology at the World’s Columbian 
Exposition. The exhibit was classified as follows: (I) Insects injurious 
to agriculture; (2) systematic and biologic entomology; (3) silk insects; 
(4) professional exhibit; (5) insecticides; (0) insecticide apparatus; (7) 
official publications of the United States Entomologist, and ( 8 ) illus¬ 
trations, maps, and charts. The number of exhibits was 1,032, together 
with a list of 37 reports and other publications, and 129 plates, figures, 
charts, and maps. 

Proceedings of the Convention of the National League for Good 
Roads (Office of Experiment Stations , Bui No. 14, pp. 101).— This is a 
record of the proceedings of the convention held at Washington, S>. ( 1 , 
January 17 and 18,1893, and a hearing by the Committee on Agricul¬ 
ture of the House of Representatives, January 19,1893. 

Report of the statistician (Division of Statistics, Report No. 109, n. 
sen, October,1893, pp. .373-414). —This consists of the final report on 
the condition of corn, cotton, potatoes, buckwheat, tobacco, and sugar 
cane; a statement of the yield per acre of 'wheat, rye, oats, and 
barley; reports from United States consular officers on,the production 
of foreign countries; the production, commerce, and consumption of 
wine in Italy; the citrus fruit crop of Italy; a statement of the amounts 
of hay imported into the United Kingdom compared with the previous 
year; an article on corn as feed for horses in Germany, and transporta¬ 
tion rates. 
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Invertase in bananas, F. Mieratj ( Ghent . Ztg., 17 (1898), No. 71, p, 
1283 ),—In a previous paper (abstracted in E, B. B., vol. V, p. 223) the 
author reported finding a ferment in ripe bananas which he called inver¬ 
tase, which inverted cane sugar and thus interfered with the determina¬ 
tion of sugar in bananas. The present paper is in continuation of these 
studies. The sugar was determined by means of a polariseope, while 
in the previous studies it was determined by Fehling’s solution. The 
presence of a ferment was very apparent where it was not destroyed 
by heating. Wherever the ferment was destroyed the extract was 
dextro-rotary, on account of the high cane-sugar content, but where 
the conditions were favorable for the action of the ferment it was 
hevulo-rotary, as a result of the inversion of the whole, or nearly the 
whole, of the cane sugar. Solutions of common cane sugar were in¬ 
verted with a little banana pulp. These results fully confirm those of 
the previous paper based on gravimetric analysis.— e. w. a. 

Concerning the conservation of manure, B. Heinrich (Dent 
landw . Presse , 20 (1893), No. 79, p. 825). —Under the auspices of the 
Mecklenburg Patriotic Association the author has been carrying on a 
series of experiments to determine the relative value of various pre¬ 
servatives for manure. 

Many questions have arisen during these investigations which 
demand further study and repeated experiments, but a few of the con¬ 
clusions reached are stated in the present article. 

The experiments from which these conclusions were drawn extended 
over a period of two and one fourth years. The manure used was the 
solid and liquid excrement of two cows during two days (70.3 kg. of 
dung and 24.8 kg. of urine) mixed with 10 kg. of straw cut into 1-cen¬ 
timeter lengths. The preservati ves employed on separate portions of 
this manure were sulphuric acid and phosphoric acid in amounts equal 
to 0.15 per cent of the whole; kainit, gypsum, and superphosphate-gyp- 
sum (containing 8.5 per cent of total phosphoric acid, 6 per cent of 
free phosphoric acid, 1 per cent of phosphoric add in the form of mono- 
calcium phosphate, and 70 per cent of gypsum), each in amounts equal 
to3 percent; mono-calcium phosphate, diealcima phosphate, triealcium 
phosphate, and superphosphate, each in amounts furnishing 0.15 per 
cent of phosphoric acid; and peat equal to the whole and to half the 
amount of straw. One portion of the manure was untreated. 
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Four times dining the experiment the different lots were examined 
with regard to dry substance, total nitrogen, and ammoniacal nitrogen. 
The,data are given in tables, and lead to the following conclusions: 
(1) Gypsum was a very effective preservative for manure; (2) super- 
phosphate-gypsum gave no better results than gypsum; and (.*$) mono- 
calcium and dicalcium phosphates were but slightly effective as pre¬ 
servatives. 

Of the other preservatives used kainit gave good results, while free 
sulphuric acid, and phosphoric acids and peat hindered the decomposi¬ 
tion of the manure but little. 

The special action in arresting fermentation claimed for free phos¬ 
phoric acid by Holdefleiss and Immendorff* was not observed in these 
experiments. 

It is believed that the discrepancies between results of different 
experimenters may be partly explained by changes due to variations in 
the supply of air and thickness and compactness of the mass of manure. 
To study this point four pairs of four-liter flasks were filled with pure 
horse dung, one of each pair being loosely filled and the other packed 
down with the hand. One pair remained without preservative, one 
received gypsum, another acid potassium sulphate, and the fourth super¬ 
phosphate-gypsum. The loss of dry substance after seven and a half 
months was as follows: 


Loss of dry substance in loose and compact manure . 



Loose. 

Compact. 

"Witli preservative............ . 

Per cent. 
47. (j 

' Percent. 
IP. 5 

i jyj ihuiu (5 per cent)........ 

558. 5 

is. i. 

Acid potassium sulphate (5 percent).... 

88. 7 

112. 0 
28.2 

Superphosphate-gypsum per cent)......*. 

JJA JL 





Other factors entering into this question, such as the concentration 
of the preservatives, the action of ferments, etc., are mentioned as sub¬ 
jects also requiring- further investigation. 

From these considerations the author concludes that the question of 
manure conservation is not at present as clearly understood as its 
importance to the farmer demands, and that further investigation of the 
subject is desirable and necessary.—w. ir. n. 

Grasses—their use and composition, J. Fletcher and F. T. 
Shutt (Canada Central Experimental Farm Bui. No. 19, Sept., 1893, pp. 
■36, figs. 8 ).—Rotes are given on the agricultural value of grasses, with 
an epitome of a former report (Report of Dairy Commissioner, 1891-’92 
p. 102) on fodder constituents. Descriptions are given of 52 species 
and varieties, both native and introduced, that have been under culti¬ 
vation for four years or more at the station farm. From Manitoba and 

*Joiu\ Lauthv., 41 (1893), pp.l-5G (E.S. R., vol. iv, p.904). 
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the northwest territories 11 additional species are described and data 
given regarding their relative value. A chapter is given on the time 
to cut grasses for hay. Tables giving 92 analyses of grasses, either 
. green, dry, or both, are added to the bulletin —w. H. E. 

How many leaves should be left on the tobacco plant? O. 
Pits OH (.Dent landw . Fresse , 20 (1893), Ho. 70, pp. 787, 788). —The 
author refers to the experiments of F. Haberlandt, in which plants hav¬ 
ing six leaves gave a larger leaf surface than those with a greater or 
less number. The thickness of the leaf was increased as the number of 
leaves decreased from six to one. With plants of seven to twelve leaves 
the thickness varied but slightly. 

Haberlandt also topped and suckered one lot of tobacco plants, simply 
topped a similar lot, and neither topped nor suckered a third lot, leav¬ 
ing on each plant the same number of leaves. The size of the leaf was 
greatest when topping and suckering were practiced, about 2d per cent 
less when the plants were simply topped, and least when neither top¬ 
ping nor suckering was practiced. 

In 1889 the author conducted at Wageningen an experiment to ascer¬ 
tain the effect on the size and fineness of the leaves of topping to ten, 
twelve, and fourteen leaves per plant. The varieties used were Amers 
and Goundi. The total weights of dried leaves on ten plants topped to 
ten, twelve, and fourteen leaves were: For Amers, 422.5, 564.1, and 
875.9 grams, respectively; and for Goundi, 565,5, 709.8, and 1,006.7 
grams, respectively. Hot only were the total yields with fourteen leaves 
the largest, but these plants also gave the largest yield of high-grade 
tobacco. It is further noticeable that the leaves were as a rule larger 
and thicker when fourteen leaves remained than when twelve were left. 

The size and fineness of leaves were determined as follows: Equal 
areas of paper were repeatedly weighed, and as these weights showed 
but slight difference the paper was regarded as of uniform thickness or 
weight. This paper was then laid on a smooth surface of soft wood, 
the tobacco leaf spread out and fastened down upon it. The outline of 
the leaf was traced, and leaf and paper covered by it were weighed. 
The weight of a square centimeter of paper being known, the area of 
the paper and of the leaf was easily found, and the fineness of the leaf 
was calculated by finding the number of square centimeters per gram 
of weight.—J. F. d. 

Experiments with wheat, indigo, cotton, and other crops, B. L. 
Parshad (Gawnpore Agricultural Experiment Sta „ Report for the 
Kharif and RaU Seasons , 1891-292 , pp. 31). —In one of the fertilizer 
tests on wheat, green hemp and indigo were plowed under as a manure. 
On other plats gypsum, was plowed under with the green hemp and 
■indigo. 

The crops of 1891- ? 92 on these plats were as follows: On the unfer¬ 
tilized plats, 620 pounds of wheat per acre; on the indigo and gypsum 
plat, 1,367 pounds; on the indigo plat, 1,270 pounds; on the hemp and 
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gypsum pint 1,307 pounds, and on the hemp plat, 1,004 pounds. The 
average results tor these fertilizers on the same plats for eight years 
were as follows: Oil the unfertilized'plat, 1,053 pounds of wheat per 
acre; on the indigo and gypsum plat, 1,518 pounds; on the indigo plat, 
1,544.pounds: on the hemp and indigo plat, 1,280 pounds; and on the 
hemp plat, 1,200 pounds. It is stated that a green crop of hemp plowed 
under appears to be the cheapest means of manuring land. 

Ka/init applied to wheat in connection with a large amount of organic 
matter appeared injurious in the greater number of cases. Thus in. 
1891-92, on one series of plats where the yield without fertilizers was 
1,077 pounds of wheat per acre, and where the yield with green hemp 
plowed under was 1,912 pounds of wheat, the yield was only 1,718 
pounds of grain per acre where 300 pounds of kainit per acre was plowed 
under with the green hemp. 

In another series, where 14,000 pounds of stable manure yielded 
1,080 pounds of wheat, the addition of 300 pounds of kainit to the manure 
resulted in a yield of 1,492 pounds; and while 14,600 pounds of woolen 
refuse resulted in a yield of 2,089 pounds of wheat, this same amount of 
refuse with 300 pounds of kainit yielded only 1,097 pounds of wheat per 
acre. 

The average results of the preceding three years were but slightly, 
if at all, unfavorable to kainit. 

In a test of varieties, the Indian wheat proved much more prolific 
than the Australian and Canadian varieties. The foreign varieties 
yielded from 42 to 1,016 pounds per acre, and the Indian, varieties- from 
498 to 1,334 pounds. Indian varieties of barley proved much superior 
in yield to Canadian varieties. 

Maize was grown continuously on the same plats and with the same 
fertilizers for eight years. To different plats were applied annually 
equal quantities of woolenTefuse with lime, sheep manure, cow manure, 
poudrette, and hog manure. Woolen refuse and lime gave the largest 
average yield of corn, 1,891 pounds per acre, as the average of seven 
years. Saltpeter did not give any great increase either in the yield of 
.stalks or grain. 

Gypsum proved a valuable fertilizer on indigo. In 1891-92, 200 
pounds of gypsum per acre, plowed under at the time of sowing, gave 
12,700 pounds of indigo plants per acre; when applied as.a top dressing 
to the indigo plants 6 inches high, the yield was 13,800 pounds. The 
unfertilized plat yielded only 10,800 pounds. In other years top dress¬ 
ing was the least profitable method of applying gypsum. In each of 
four years the yield with gypsum, in whatever manner applied, was. 
considerably larger than that on 'the unfertilized plat. 

Cotton was grown continuously on plats fertilized annually with fresh 
■silt from a canal, with kainit and gypsum, with stable manure and 
gypsum, with stable manure and kainit, and with woolen refuse. The 
■largest yield was on the plat fertilized with woolen refuse. 

Cotton planted May 23 was irrigated three times before the rains of 
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late so miner and early fall. Oilier plats of cotton were planted July 
20 and did not require irrigation. The average yield on the early - 
planted and irrigated cotton was 142 pounds of lint per acre and 341 
pounds of seed, against 31 pounds of lint and 04 pounds of seed per 
acre for the late-planted and non-irrigated plats. 

The average of the preceding live years gave 131 pounds of lint and 
207 pounds ot seed for the early and irrigated cotton, and 79 pounds of 
.lint and 104 pounds of seed for the late cotton, not irrigated. 

Among the other crops on which experiments were conducted were 
sugar cane, peas, chick pea, potatoes, carrots, mangel-wurzels, turnips, 
oats, rape, and flax for seed. 

The following Indian crops were sown simply to determine the yields: 
(1) Pulses—lentil, Lathyrus sativus, Cajanus indiem, Phaseolm roxburglm , 
P. mango, P. aeonitifolius , eowpea ( Yigna icatian'g ), and Cyamopsis psar- 
alioide#; (2) oil-producing plants—castor, Brasniea juneea , Eruea satira, 
and sesame; (3) liber plants —Grotalaria jimcea and Hibiscus cannabi - 
mis; (4) cereals—sorghum, Pennisetnm typhoideum , Eieimne eoraeana , 
Paspaluni scobieulatum , Panieum frimentaceum , and Italian millet.— 
J. F. B. 

Contributions from the botanical laboratory and seed-control 
station of Hamburg, No. 3, 1893, O. Bgrchard (pp. 20). —The con¬ 
tributions consist in (1) a report on the seed testing lor the year, (2) 
report on the testing of hour, (3) scientific investigations, and (4) list 
of contributions from the station. 

During the year 280 lots of seed were tested, divided as follows: 
Legnminosm 107, grass seeds 79, forest seeds 23, miscellaneous 11. To 
test these seeds 414 separate investigations were conducted. The table 
given below is the result of the various tests wherever more than a 
single sample of seed was tested: 

liesults of seed testing. 
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6 
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84.78 

7 

70.5 
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08,53 
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5 

■ 54.23 

83.31 

73.92 

. 5 - 

87. 07 

84.5 

m. 17 

31.18 

70,40 

67. 73 

Pea pratemis ............... 

7 ' 

?© 

t"' 

00 

90.80 ! 

89.25 

7' 

8.5. 

92.5 

67 

7.69 

79.87 

■ 49, 38 
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62. 5 

86. 67 

74.50 
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22. 

15.67 

81. 5 
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From the above table it is shown that the the minimum of purity was 
found in Alopecurus pratensis, 54.23 per cent, and the maximum in 
Phleum pratense , 99.42 per cent. The minimum for thfi germinativo 
energy was found in Festuca ovlna , 0.17 per cent, and the maximum in 
Trifolium pratense, 97.25 percent. The lowest intrinsic value, which 
is the purity multiplied by the germinative energy divided by 100 , was 
possessed by Festuca ovlna, 38.43 per cent, and the highest value by 
Trifolimn pratense, 83.44 per cent. 

In the investigation for dodder seed in GO samples of red clover, 28 
were absolutely free from dodder, 4 contained from 4 to 10 seeds per kg., 
and 28 contained from 14 to 11,310 per kg. The species most common 
was Cuseuta trifolli , with occasionally 67 europea , and more rarely 67 
epiUmnn. The species found in North American seed was principally 
67 raeemosa. The white clover examined gave 50 per cent dodder free, 
the rest containing from 12 to G84 seeds per kg*. Alsike clover gave 42 
per cent free and the rest from 36 to 1,129 seeds per kg. One lot of 
hieeru from South America contained 23,600 seeds of 67 ehilensis per kg., 
and no samples were dodder free. Yellow clover was free from dodder 
in every ease. In two samples of timothy 20 to 284 seeds of 67 epithynmn 
were found. 

The study of the origin of seed based on the weed-seed admixtures 
was continued. 

A report is given of 25 inspections of Hour, 18 of wheat, and 7 of rye 
Hour, 

Orchard-grass seed of various origins was inspected, and a report 
is given as to its purity, with a list of over 40 weed seeds found in the 
various samples. Twelve samples of seed were examined and reported 
on, as follows: 

Purity analysis of orchard-grass seed. 





Australian. 



1 North American. 

European, 

Percentage weight of for¬ 
eign material'. 

10.08 

27.49 ■ 

9.72 

11.08 

9.04 

; 

10 . 08 ! 

11.87 

11.39 

7.74 

i 

34. 89 

30.28 

72.13 

Percentage weight of 
weed seed-.. 1 

0.93 

5.33 j 

1.24 

0.42 

0.70 

5. 09 

4.99 ! 

4.50 

1.96 

28.19 

21.87 

38.80 

Humber,of species of 
weeds' -.... 

3 

! 

5 1 

3 j 

3 

6 

10 

• 

10 

9 

: 22 

5 

15 


It will be seen that the total weight of foreign mixtures, weight of 
weed seed, and number of species represented by the weed seed of the 
orchard grass of European origin was greatly in excess of that of either 
the North American or Australian. The list of weed seeds is so charac¬ 
teristic as to establish the origin of the orchard-grass seed. The most 
abundant weed seeds found in Australian orchard grass are Bromm 
mollis , Helens Imicitus , Hypoehceris radicata , and Trifolium spp. In the 
North American grass they are Oar ex spp., Lepidium virginieum, Pani- 
ctim capillare, Phleum pratense, Poa pratensis, Rubies idmus , Rumex ace- 
tosa, and Trifolium spp. The common weed seeds found in European 
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seed were Arrhenatherum elatius , Bromus credits , Garum car-ui , Grepis 
virens, Festuca pratensis, Holms Icmatus , Loliitni perenne, Medieago lupn- 
lina , Poa trivialis , Jiumex acetosella , and Tnfolium spp. 

.Details are given of observations made on various plants while 
investigating the culture of foreign weed and other seeds.— av. h. e. 

The relation between the size and composition of beet seeds 
and the size and composition of the roots produced by them, 
K. Laskowsky ( Landbote , 14 (1893), No. 60, p. 600 ).—Analyses and 
field experiments made by the author in the Waki district, Eussia, 
seem to indicate that in the smallest seed balls the individual seeds are 
richest in fat, and that these smallest seed balls produce roots with the 
highest-sugar content. While the data given below are not sufficient 
to establish a relation between the fat in the seed and the sugar in the 
beet, they justify, in the author’s opinion, further experiments in this 
line. 

The weight of 1,000 large seed balls was 42.9 grams and the fat content 
18.7 per cent. The weight of 1,000 small seed balls of the same variety 
was 10.85 grams, and the fat content 21.03 per cent. The weight of 
1,000 individual seeds from large seed balls was 3.81) grains, and of 
1,000 seeds from small seed balls, 2.91 grams. 

The following table gives the data on which the author’s conclusions 
are based: 


Fat content of seed, weight of seed halts and seed, and weight and sugar content of beets. 


Variety. 

Fat 

content 
of seed. 

Weight, 
of 1,000 
seed 
balls. 

Weight 
of 1,000 
seeds. 

Sugar 
content 
ot‘ beets. 

Average 
weight 
of each 
beet. 

VilmorittImproved White. 

Walfcow, from mother beets with 18 per cent 
sugar ........ 

Per cent. 

20.7 

19.8 
19.1 

18.8 

18.7 

18.5 

Grams. 

22.3 

33.2 

10.2 

21.8 
34.6 

Grams. 

' 2.55 

2.45 | 
2.54 | 
2.78 

3.30 
3.38 

Per rent. 

19.5 

18. 5 
18,« 

10.5 

Grams. 

107 

108 
197 
809 

Klein Wanzleben, small seed balls. 

Klein Wanzleben, from Germany. 

Walkow, from mother beets with 14 per cent 
sugar ..'. 

Klein Wamsieben, large seed balls. 

17.1 

284 


The figures denoting the sugar content are the averages of three 
determinations, in each of which live beets were used. The author 
states that almost without exception all the determinations agree 
closely with the average results. 

It appears from the above table that beet seed rich in fat, i e., that 
from small seed balls, produced beets richest in sugar but light in 
weight. An apparent exception to the above is Klein Wanzleben from 
Germany, which, however, received one watering not given to the other 
beets, and hence it is not comparable with them. The season in which 
these experiments were made was exceedingly dry. 

The author states that in determining the fat content of beet seed it 









336 


EXPERIMENT STATION RECORD. 


is necessary to make the analysis as quickly as possible and to avoid 
raising 1 the temperature of the drying’ oven above 100° O.—J. F. i>. 

Variations in the absorbent power of seeds in proportion to 
their weight, H. Coupin (Bui 8oc. Bot . France , 40 (1893), No . lypp. 
102-104).—The absorbent power of seeds is the proportion between the 
weight of the dry seeds and the amount of water absorbed by them. 
The author experimented with common beans, kidney beans, corn, and 
white lupines. Seed was taken from the same package for each test 
and the samples were considered as equally dry. They were weighed 
and then placed in distilled water. Every day their weight was noted, 
and when the seed had reached its maximum weight it was said to be 
saturated. Tables of results are given showing the average absorbent 
power of small beans to be 145.01 and larger ones 165.17, giving a 
difference of 20.16 in favor of the larger seed. For the kidney beans 
the smaller showed an average absorbent power of 105.43 and the 
large seed 114.40, giving a difference of 8.97 in favor of the larger seed. 
For the corn earyopses, small grains had an absorbent power of 50.07, 
while large ones showed 53,17, a difference in favor of small grains of 
2.90. Small lupine seed had an absorbent power of 144,91 and large 
ones 134.98, a difference i i favor of small seed of 9.93. 

From the experiments the author concludes that the absorbent 
power of seed varies considerably with the weight of the seed, although 
there is no absolute proportion between the two. With some seeds, as 
common kidney beans, the absorbent power is greatest with large seed, 
while with corn and lupines it is greatest with the small seed. 

The author calls attention, in the study of the absorbent power of 
seeds, to the necessity of neutralizing as far as possible the individual 
differences of seed. In such experiments the seed should all be taken 
from the same package and should be as nearly as possible of the same 
size.—w. Hi e. 

The effects of boiling and steaming fresh and salted meat, F. 
NothwanGt (Arch, Hy<j., 18, No. 1, pj). 80-93 ),—These experiments were 
instituted for the purpose of ascertaining the loss of weight, of extract¬ 
ive matter, and of salts, resulting from boiling and steaming fresh and 
salt meat. 

Previous experiments by the author had shown that the process of 
pickling or salting meat resulted in heavy loss of extractive matter 
and phosphoric acid, A piece of fresh meat weighing 386 grams was 
salted and left in salt eight days. It had then lost 30 percent in 
weight, and contained 47 per cent of dry matter and 9,52 per cent of 
common salt. 

In the present experiments there was found a considerable loss of 
nutrients when meat, either fresh or salted, was cooked entirely by 
steam, as well as when it was cooked in water. One hundred grams of 
fresh meat cooked in water for one, one and a half, and two hours was 
reduced to 08.9, 59, and 54.6 grams, respectively. When steamed lor 
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the same periods tlie weights were, respectively, 68.2, 48, 48.2 grams. 
One hundred grams of salt meat after cooking in water for one, one 
and a half, and two,hours was.reduced to 70.7, 66, and 74.8 grams, 
respectively; steamed for the same periods the weights were 68, 63, 
and 64.6 grams, respectively. The author Tbelives that the loss of 
weight was less dependent on the duration of cooking with salt meat 
than with fresh meat. 

The losses in cooking salt meat appeared to be dependent on its per¬ 
centage of dry matter and of common salt. Balt meat with 32.51 per 
cent of dry matter and 3.05 per cent of salt weighed after boiling and 
after steaming only 52.9 and 47 percent, respectively, of its original 
weight, while salt meat with 47 per cent of dry matter and 9.42 percent 
of salt weighed after boiling and after steaming 70.7 and 67.96 per cent, 
respectively, of its original weight. The piece containing 3.95 per cent 
of common salt retained, after boiling, 6.62 per cent of salt* reckoned 
on the original weight of the uncooked meat, or 1.2 per cent reckoned 
on the weight of the cooked meat. The salt retained after steaming a 
piece of the meat was 1.82 per cent of the weight of the uncooked piece, 
or 3.87 per cent of the cooked meat. Meat more strongly salted retained 
larger percentages of salt than this, after cooking. 

The author’s analyses showed that the dry matter in boiled unsalted 
meat was 41.7 per cent ; in the same steamed 45.6 per cent; in fresh salted 
meat, boiled, 52.8; in the same steamed 53.8 per cent. The average 
loss in boiling or steaming fresh meat was from 50 to 60 per cent of the 
extractive matter and about 35 per cent of the total phosphoric acid. 
With salt meat the losses in boiling and steaming were, respectively, 
23 and 20 per cent of the extractive matter and about 19 per cent of 
the phosphoric acid. These losses, added to those sustained in the 
process of salting, make the total loss of extractive matter in salting 
and boiling, 65.6 per cent, and in salting and steaming, 67.91 per cent; 
the total losses of phosphoric acid were 44.45 and 39.50 per cent, 
respectively.—J. f. d. 

Concerning the fatty substances in feeding stuffs and their 
importance for animal nutrition, E. Schulze ( Landw . Jahrh . 
Schweiz, 6 (1892), j op, 72-80). —The constituents of the ether extract of 
feeding studs, glycerides or neutral fats, free fatty acids, wax-like sub¬ 
stances, cholesterines and related substances, lecithin, and coloring 
matters, are each briefly described. 

The triglycerides or true fats are compounds of glycerin with fatty 
acids, most commonly with stearic, palmitic, and oleic acids. The 
character of the free fatty acids has only been definitely determined in 
a few cases, but it is safe to assume in general that they are analogous 
to the fatty acids of glycerides. The wax-like substances consist of 
compounds of fatty acids with certain alcohols (ceryl and myricyl 
alcohol, etc.). The cholesterines constitute a group of substances named 
for the gall fat or cholesterin of the body. The cholesterines found in 



888 


EXPERIMENT STATION RECORD. 


plants do not entirely agree with those of the body, and so have been 
designated phytosterin, paracholesterin, caulosterin, etc. Their chem¬ 
ical constitution places them with the alcohols. They occasionally 
occur in the animal body combined with fatty acids as cholesterides; 
but whether cholesterides occur in plants is not known. Closely 
related to the cliolesterines is a group of substances differing’ from 
them somewhat in composition. Lupeol found in lupine pods and 
phasol found in bean pods are representatives of this group. 

Lecithin is characterized as a u nitrogenous phosphorus-containing 
fat,” since it is composed of glycerin, fatty acids, phosphorus, and a 
nitrogenous body, cholin. By heating with alkali it yields cholin, 
glycerin-phosphoric acid, and fatty acids. The author, in collabora¬ 
tion with Likiernik, Steiger, and others, has shown lecithin to be a, 
constituent of plants. When finely ground seeds of plants are treated 
with ether only a part of the lecithin is dissolved; the rest can be 
extracted with warm alcohol. It is a peculiar fact that the amount of 
lecithin extracted by ether from the same kind of seed is very variable. 

Besides the above mentioned substances others are sometimes found. 
Lactic acid and other organic acids soluble in water are frequently 
present, especially in the ether extract of ensiled fodder. 

The ether extract of different feeding stuffs contains these various 
constituents in widely varying proportions. The author reviews our 
present knowledge of the composition of the crude fat of different mate¬ 
rials. 

Grains , seeds, and oil calces .—In the ease of seeds the glycerides pre¬ 
dominate as a rule. The crude fat of oil-bearing seeds, as flax, rape, 
etc., consists for the greater part of glycerides. The extract of seeds 
of cereals and leguminous plants is also relatively rich in glycerides. 
Free fatty acids occur in seeds only in small amounts, except, of course, 
when the. seeds have been kept until the tats decompose. 

Cliolesterines are never lacking, although they are present only in 
small quantity, seldom constituting more than 5 per cent of the crude 
fat. Wax-like substances have been found in peas and beans, # but 
they probably occur in such small quantity as to be unimportant. 

Lecithin occurs quite generally in seeds. As mentioned above, the 
ether extract contains varying, and sometimes only small, amounts of 
lecithin, but the whole quantity may be extracted with warm alcohol. 
The results of determinations made in the author’s laboratory of the 
lecithin f in a number of kinds of seed are given below; 

* Ztschr. physiol. Cliem., 13, p, 32. 

t The lecithin was determined from the amount of phosphorus found in the other- 
alcohol extract. (See Ztsckr. physiol. C&em. ? 13, pp, 375-377.) 
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Lecithin and crude fat in various seeds , 

Kind of seed. j 

In dry matter. 

Lecithin. 

Crude fat. 

Wheat . 

Per cent . 

0.05 
0.57 
0.74 
0.81 
1.21 
1.22 
i 0 .74 

1.55 
1.59 
1.64 
0.88 
0.87 

Per cent. 
2.1 
2.1 
2.2 
2*0 
2.2 

| 2.4 

} 5.4 

19.7 
37.0 

35.8 

live . .. . 




Vetch a . ! 

Vetch h _ . . ... 

Yellow lupine a ... ...... 

Yellow lupine b .... 

Flax:. 1 



The above figures show that in the case of seeds of a low fat content 
the lecithin content is very considerable in comparison with the crude 
fat- In oil-bearing seeds the lecithin is relatively much lower, and this is 
true for the press cakes. Triglycerides predominate in the ether extract 
of oil cakes, although considerable quantities of free fatty acids have 
occasionally been found. The quantity of the latter appears to increase 
as the oil cakes age, owing to a decomposition of the glycerides. Small 
quantities of lecithin and cholesterin are found in oil cakes, and 
although wax-like substances have not been found as yet, their pres¬ 
ence is considered very probable. Analyses given of a number of kinds 
of oil cake show the lecithin content of the dry matter to vary from 
0.04 per cent in peanut cake to 0.23 per cent in palm-nut cake. While 
the flaxseed contained 0.SS per cent of lecithin, the linseed cake con¬ 
tained only 0.1 per cent. 

Haif and coarse fodder .—The ether extract of meadow hay, when freed 
ofits chlorophyll with charcoal and evaporated, gives a yellowish, waxy, 
crude fat with a relatively high melting point. Glycerides are either 
absent entirely or only present in such small quan tities that their recog¬ 
nition is difficult." On the other hand, the fat is rich in wax-like sub¬ 
stances, and free fatty acids, cholesterin, and hydrocarbon have been 
found. 

The crude fat of oat straw appears to be very similar to that of meadow 
hay. The crude fats of other coarse fodders have been very little 
studied, but it is suggested that they may be quite similar in character 
and composition to that of hay and oat straw. 

The ether extract of potato tubers, fodder roots, and malt sprouts is 
relatively rich in free fatty acids and also in cholesterin and related sub¬ 
stances, but probably contains only a trace of glycerides. 

Nutritive value of constituents of ether extract —Concerning the bear¬ 
ing of the above on the question of the nutritive value of ether extract, 
the author enumerates the. uses of fat in the body, L e (1) sustaining 
respiration and maintaining heat, (2).economizing albiiminpids, (3) form- 

*ban<bv. Verg, stat. ? 15, p. 81 , and 16 , p. 4b 
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mg fat in the body, and (4) favoring digestion, when present in • mod¬ 
erate quantity; and he mentions that all studies of its value in nutri¬ 
tion have been made by feeding glycerides (fatty oils and the like) or 
substances rich in glycerin, as oil cakes, certain seeds, etc. Hence, 
the statement that fat is worth two and one halftimes as much as the 
carbohydrates applies strictly to the true fats, or glycerides, and not to 
the mixtures constituting the ether extracts of feeding stuffs. 

It is considered very probable that the free fatty acids are of very simi¬ 
lar nutritive value to the glycerides, since in the process of digestion of 
the fats a portion is decomposed by the pancreatic juice to glycerin 
and free fatty acids, in which form the latter, after being saponified by 
alkali, may be used directly by the body. Whether or not the fatty 
acids very rich in carbon, as the cerotinic acid found in meadow hay, 
can be utilized in this manner is a matter of some doubt. 

Lecithin is believed to possess considerable nutritive value. * Accord¬ 
ing to the investigation of Bokay* and Hasbroek, f lecithin being an 
easily decomposed substance breaks up under the influence of the pan¬ 
creatic juice into fatty acids, glycerin-phosphoric acid, and eholin. 
As to the nutritive value of the fatty acids, there can be little doubt 
that they are of equal value with those derived in the digestion of the 
glycerides. Since lecithin yields about 70 per cent of fatty acids 
when decomposed, it may be regarded as approaching the glycerides in 
nutritive value. It is not known whether the two other products of 
the decomposition, glycerin-phosphoric acid and eholin, possess nutri¬ 
tive value, but in any case their proportion is small. 

* While it may be assumed, then, that the fatty acids and lecithin 
approach the glycerides in nutritive value, the other constituents of 
the ether extract—*?. e. ? wax-like substances, cUolesterines and similar 
substances, and hydrocarbons—are of doubtful value. If these sub¬ 
stances are digested in part even, it is not known.what part they play 
in metabolism. 

From what has been said the conclusion is that the ether extract of 
seeds and their by-products, as oil-cakes, brans, etc., is of high nutri¬ 
tive value, being rich in glycerides and containing considerable quan-- 
titles of free fatty acids and lecithin, while the proportion of substances 
of doubtful value is relatively small. In the case of hay and coarse 
fodders, on the other hand, the nutritive value of the ether extract 
must be considered as low, for it consists mainly of wax-like substances 
and others of doubtful value, with little, if any, glycerides. The same 
applies to potatoes, fodder roots, and malt sprouts. 

The coefficient of digestibility of the crude fat Is not, in the opinion 
of the author, a proper basis for comparing nutritive values of the 
crude fat of various feeding stuffs, for the constituents mentioned above 
as of doubtful value are not wholly undigested. However, we are not' 

*2tsckr. physiol. Chem., 1, p. 157, f Ibid. 1, p. 148. 
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warranted in assuming' that the portions digested possess equal nutri¬ 
tive value with the glycerides, fatty acids, and lecithins. ' Furthermore, 
the coefficients found for the crude tat of coarse fodders vary so widely 
in ease of one and the same kind of fodder that the averages are to be 
regarded as of very limited value.—E. w. A. 

The physiological and pathological effect of feeding soured 
beet diffusion residue, M. An loin G (tiueerie indigene , No, 27 , p. 701 ; 
abs. in (Jesterr. ungar. Zisehr . Zuelzerind . und Landic,. 1893, Ac. 1, j)p, 
127-131 ).—The use of soured diffusion residue from beet-sugar factories 
as food for ruminants may cause various diseases, as MauVe and others. 
In the fluid separated from this residue the author found several forms 
of bacteria. He sought to ascertain the cause of the disease by inject¬ 
ing various quantities of this fluid, previously filtered, into the subcuta¬ 
neous tissues and into the veins of rabbits, dogs, and lambs. Shortly 
after a copious injection into the veins, violent cramps set in, soon end¬ 
ing in death. Smaller injections caused cramps of the chest muscles, 
followed by death in about twenty-four hours. The dose necessary to 
produce death varied from A to 4 e, e. per kg. of live weight. In the 
cells of the liver of the dead animals occurred a fatty mass which con¬ 
tained great numbers of bacteria. The blood was so impregnated with 
bacteria that decomposition set in soon after death. 

In order to preserve beet residue from decay it should be neutralized, 
heated, or treated with a solution of common salt as soon as it leaves 
the factory. The author’s experiments had reference to the last method, 
lie injected into rabbits the liquid from refuse which had been treated 
with salt solutions of different strengths, and found that such treatment 
greatly lessened the poisonous properties. He states that when a salt 
solution of 0.20 to 0.25 per cent strength is used cattle can eat from 50 
to 00 kg. of beet chips per day without injury. 

Into a rabbit was injected some of the highly poisonous liquid, alter¬ 
nating with an injection of 25 c. e. of a I per cent salt solution. The 
rabbit was not injured. The author not only recommends the use of a 
solution of common salt as a preventive measure, but advises its use 
in the treatment of this disease.—j. f. i>. 

Report on the etiology and pathology of u louping ill,” E. Klein 
(Jour, E">g. Agr . 8oe> England !, *i, 1893 , No, 15 , jgp. 625-686). —Tins dis¬ 
ease occurs among sheep in particular districts in Northumberland 
and Scotland, and the author does not know of its existence south of 
Northumberland. The most conspicuous symptom of the disease con¬ 
sists in muscular disorder. In the earlier stages the animals show 
jumping movements; later the power of movement is entirely lost. A 
post mortem examination reveals a congested condition of certain parts 
of the brain and of the lungs, as well as other less characteristic indi¬ 
cations. 

This disease appears in the second half of April, is most prevalent 
about the middle of May, and disappears about Junel. A fence between 
10141—No. o-6 
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two sheep farms is frequently the boundary between an infected and an 
uninfected area. The author believes that the primary cause of this 
disease exists on or in the soil. When a healthy flock is brought on to 
land from which a diseased flock has been removed the disease appears 
in the former. In the districts where louping ill occurs it is the cus¬ 
tom to leave the carcasses unburied, and to this the author attributes 
in large part the prevalence of the disease. 

The popular local belief is that louping ill is caused by the “white 
tick,” as opposed to the ordinary or black sheep tick. This tick is 
present whenever the disease occurs, but the author is skeptical of the 
assertion made by shepherds and farmers that this insect is not pres¬ 
ent in regions free from louping ill. In infected localities this tick 
occurs not only on diseased sheep, but ou healthy animals; hence the 
author concludes that the tick is not the real or proximate cause of the 
disease, but admits a “remote” possibility that the tick may be the 
carrier of infection. 

The disease is apparently communicated from one animal to another. 
With a few exceptions, when a ewe is attacked her lamb also becomes 
ill, but the lamb is frequently sick without communicating the disease 
to its mother, wdiieh fact the author explains by stating that it is the 
custom to remove sick lambs from their mothers, but to allow healthy 
lambs to remain with sick ewes. Cattle also are liable to the disease, 
but as a rule recover. 

In the present year, contrary to the usual local custom, diseased 
sheep were separated from the flock as soon as attacked. For this 
reason, as the author believes, the season of epidemic was in this year 
shorter than'usual. 

A microscopic examination of the cerebral fluid of diseased animals 
showed that in six out of seventeen cases one and the same definite 
species of bacillus w r as present, and this form was successfully grown 
on cultures. From the diseased portion of the lung this bacillus was 
found in only two cases and its presence was not detected in the blood. 
The author admits that the connection between this bacillus and the 
disease is slight. 

Rabbits, Guinea pigs, and mice were inoculated with cultures of the 
bacillus from the cerebral fluid, with no further result than the produc¬ 
tion of local swellings. A few lambs w r ere also inoculated with a cul¬ 
ture of this bacillus, hut were not seriously affected, if at all.— j, e, i>. 

On the lecithin content of butter, E. W rampelme yer ( Laridw , 
Vers. Skit, 42 7 No. 0\ pp. 437 s 438 ).—Beilstein (second edition, voL i, p, 
394) gives the lecithin content of butter as 0.15' to 0.17 per cent. It 
occurred to the author that this lecithin content might furnish a means 
for the recognition of margarin in butter. While not successful in this 
respect, his results are,, nevertheless, of interest The lecithin was 
determined from the phosphoric acid content of the ash of 100 grams 
Of butter or margarin. While 100 grams of butter gave 0,04512 gram 
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of phosphoric acid, 100 grams of margarin gave only 0.0160 gram. The 
method was not very convenient and was subject to error from the phos¬ 
phoric acid in the salt. Hence determinations were made in filtered fat. 
Margarin ash then showed only, a trace of phosphoric acid, too small 
to be estimated. Butter ash not only showed considerably less phos¬ 
phoric acid than that from unfiltered butter ? but the amount was very 
variable. 

The following table shows the results of examination of butter from 
different sources: 

Examination of butter for lecithin , etc. 


Source. 

Melting 

point. 

Point of 
crystalli¬ 
zation. 

Volatile 
fatty 
acids. * 

Distearin 

lecithin. 

Province. 

Soil. 



Degrees O. 
40.6 

39.2 
37.0 

38.9 

37.9 

38.2 
38.2 

Degrees O. 
27.0 
25. 9 
25. 2 
26.1 
24.6 
24.0 
[ 24.1 

26.9 
29.8 
30.5 
20.4 
28.0 
20.0 
28.3 

Per cent. 
0. 033 
0,007 
0.011 
0. 01.5 
0.038 

o. on 
o. on 


Clav. 



Groningen. 

Friesland..., 

1 Much clay with sand. 

Clav ..... 

Fries! and... 

Friesland.... 

Sand and clay. 

| Clay........................ 


. 


* C. c. of decinormal alkali refined by 5 grams of fat. 


Assuming the phosphoric acid to be all derived from the lecithin, the 
average lecithin content was 0.017 per cent.— e. w r . A. 

Sulphur in cows 5 milk, A. Sabtori (Ghent, Ztg17 (1893), No. 59,p. 
1070, No. 1138 ).—The author reports finding sulphur to the extent 

of 0.043 per cent in cows 9 milk sold for infants. The milk was delivered 
in corked bottles and was examined about six hours after milking. The 
cows furnishing this milk were fed in the bam exclusively, and received 
ground oats, wheat bran, linseed cake, sunflower-seed cake, clover hay, 
wheat chaff, and clean barley straw. A little hydrochloric acid was 
added to the water they drank. 

The author is in doubt as to whether the sulphur found is entirely 
accounted for by that in the casein. He promises further studies on 
the question.—B. w, A. 
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Ahlborn’s apparatus for the Babcock milk test (Die Ahlbornsche Ausfilhrung 
des Babeockschen Fettbestimnmngsappamtes).—Mil eh Zig., 23 (1893), No. 37, pp. 610- 
612 , Jigs. 6. 

A new modification of the Babcock milk test and its utility ( Ueber eine none 
Modification des Babcock"schen Verfahrens undderen Brauehbarkeit), R. Krueger,— 
Moth Ztg,, 7 (1893), No. 36,pp. 489, 490, jigs. 6; No. 37, pp. 505, 506. 

' TECHNOLOGY. 

Purification of beet juice by means of sulphite of soda (Die Feinigung von 
Znckersaften dutch schiveffig satires Natron), Rum peer. — Dent. Zuckerind1888, p. 1309; 
abs. in Woehenschr. Cent. Ver. Fiibens. Did., 31 (1898), No. 39, p. 595. 

The application of asbestusin the filtration of juices and sirups, P. Margnen.— 
Bui. Assn. Chim., 1893, p. 881; abs. in Woehenschr. Cent. Ver. Fiibenz,-Ind.,3t(lS93), 
No. 39, p. 596. . 

Soxhlet’s new process for refining sugar (Fin times Zueker-F affinal ion srerfah- 
ten). — Dent, landw. Fresse. 20 (1898), No. 70,p. 725. 
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Sulphuric acid in wines (L’acide sulfureux clans Jesvius), E. Cjiuard and M, Jac- 
card Citron. Agr. Cant . Vaud, 1S9S, No, 10, pp. 3S1-SS5. 

Concerning the aging of wines (Stir hvieiliissenient des vins), E. Duclaux.—Aww. 
Inst. Pasteur, 7 (1893), No, 7, pp. 536-543. 

Investigations concerning the chemical composition of must and wine in the 
Prussian wine industry (Untermchungen iiher die chemisahe Zusammenseism g der 
Monte nnd Weine des prmsmchen Weinbau gebcitcs), 1 > . Kuliscii. — Ztschr. angew, Chem., 
1893, No, 16, pp. 473-485; No. 19, pp. 567-573. 

AGRICULTURAL ENGINEERING. 

Miscellaneous implements exhibited at Chester, J. Edwards. — Jour. Boy . 
Agr. Sou. England, 4 (1S93), No. 15, pp. 553-571 , figs. 13. 

Trials of eleven grain harvesters in Scotland (Pr lifting von Mudemiihemaahili¬ 
en). — Ahs. in Dent, landw. Presse, 80 (1S93), No. 75, p. 779. 

Tests of plows ( BerVeht ilber die PflugprUfung des Vereins zn Forderung der Moor - 
Tcultur in Deutsehm Beiehe s-u Lobeofsund am 8 -tend 9 August, 1893), F. PoGGE.— Lmul- 
lote, 14 (1893), No. 73, pp. 707-710. 

Trials of sheep-shearing machines at Chester, W. Anderson and A. J. Smith.— 
Jour. Boy. Agr. Soc. England, 4 (1893), No. 15, pp. 547-553. 

MISCELLANEOUS. 

A text-book on tropical agriculture, H. A. A. Nichols, 1892. Abs. in Bot. Centbl, 
55 (1893), No. 9, p. 880. 

Typical farms in Cheshire and North Wales, J. Bowen-Jones.— Jour. Boy- 
Agr. Sac. England, 4 (1893); No. 15, pp. 571-680, figs. 6 . 

Report of the sixty-fifth convention of the Association of German Natural¬ 
ists and Physicians at Nuremberg (65 Versammlung der Gesellsehaftdeutscher Natur- 
for seller und Aerzte zn Nurnberg von 11 bis 15 September, 1893). — Chem. Ztg., 17 (1893), 
No. 74, pp. 1338-1344; No. 75, pp. 1363-1367; fmd No. 76, pp. 1383-1393.' 
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California Station. —Two forestry stations, one at Chico, the other at Santa 
Monica, heretofore established under a State law creating a State Board of Forestry, 
have by a recent act of the legislature been transferred to the experiment stations 
under control of the University of California, with a small appropriation which will 
suffice to stock and increase the area planted. C. C. Boyce hasbeen appointed patron 
of the Chico Station; and H. J. Kiruckeberg, patron, and William J. Strachen, fore¬ 
man of the Santa Monica Station. 

James W, Mills has been appointed foreman of the South California Station vice 
K. McLennan resigned. L. Papaxelli having resigned, A. P. Hayne has been made 
graduate assistant in viticulture; and Marvin Curtis, temporary assistant chemist 
in the general laboratory. 

Besides the usual current laboratory work on soils, waters, etc., investigations are 
being made on the changes produced in alkali soils during reclamation with gypsum; 
also on the nitrogen content of humus, the results appearing to show that the per¬ 
centage of nitrogen in the humus of soils of arid climates exceeds overwhelmingly 
that usually found in humid climates. 

Fertile first time since the establishment of the several stations, grapes are now 
coming in which represent the same varieties grown under varied climatic and soil 
conditions, and are being examined as to the influence of climate and soil upon the 
various ingredients and upon the wine-making qualities of each variety. 

Experiments are also being made regarding the royal mold (Botrytis cinerea ), the 
occurrence of which has been noted abundantly on‘grapes. 

Splendid resultshave been obtained this year in the reclamation tests with gypsum 
upon the alkali tract at the San Joaquin Station. A growth of wheat and barley, 
5 feet in height and with large full heads, has been produced upon a portion of the 
tract which a couple of years ago was so charged with carbonate of soda (“black 
alkali”) that nothing would grow on it. 

Kansas Station. —D. II. Otis has been appointed assistant in agriculture. 

A STRANGE fertilizer formula.— This Office is in receipt of a circular from 
Alabama which states in substance that for the sum of $5 any fanner may exercise 
the privilege of making Roach & Wall is’ fertilizer compound, according to the fol¬ 
lowing formula: 

“ Take saltpetre, 2 pounds; Milestone, 2 pounds; soda ash, 4 pounds; nitrate ammo¬ 
nia, 2 pounds; potash, 4 pounds. Dissolve the whole in 6 gallons of water. Put 100 
pounds stable manure in a pen and sprinkle with a portion of the solution. Then 
take 50 pounds unleached ashes, 5 pounds salt, and 5 pounds lime; sprinkle these on the 
manure; continuing the above process until the ton is completed, and let it remain 
under shelter for 30 days. Use from 200 to 400 pounds per acre, and bed on it as other 
fertilizers. 

“This is the preferred formula, hut it may he variously modified without depart¬ 
ing from the principle of our invention so long as the same steps are taken'in the, 
manner of preparation.” 

Several modifications are suggested, for which no extra charge is made, such as 
the following: “If a lower grade of fertilizer is desired, use less of the ingredients; 
if a higher grade, use more. * * # To use as guano put in sand instead of stable 
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manure, and add 50 pounds more of June to the ton, 6 pounds more ammonia, and 50 
pounds more salt. For land that is infested with hugs and worms that destroy 
young plants, put in 10 pounds bluestone to the ton.” 

We are informed by the IT. S. .Patent Office that the application for a patent for 
this fertilizer has been rejected, as it certainly ought to have been. 

Fertilizer inspection ani> analyses in Indiana. —In special bulletins of 
Purdue University for May and August, 1893, H. A. Huston, State chemist, gives 
statistics regarding the fertilizer trade in Indiana; popular discussions of the phy¬ 
sical and chemical improvement of the soil, direct fertilization, and coarse manuresj 
notes on valuation and on the State fertilizer law; and tabulated analyses of 545 
samples of fertilizing materials including* hone, dissolved hone, nitra te of soda, and 
compound fertilizers. 

The climate of the eastern portion of the coast district of Texas in its 

RELATION TO THE CULTIVATION OF FRUITS AND VEGETABLES.—Ill VDOV of the 
importance which the growing of fruits and vegetables appears likely to assume in 
this region J, L. Cline, summarizes and discusses in the American Meteorological Jour¬ 
nal, (10, No. 4,pp. 155-163), the meteorological records for Galveston, New Ulm, 
Houston, Brazoria, Columbia, and Orange for the years 1873-1892. 

The normal rainfall of the district is 51.54 inches and is generally well distributed. 
The temperature rarely falls below 20° F. and the minimum temperature is generally 
between 25° and 30° F. A maximum temperature of 100° has not been observed in 
twenty years. 

‘‘The extreme southern portion of this district is subject nearly every winter to 
light frosts. * * * The average date of first killing frost 60 miles from the coast 
is December 15, while along the immediate coast it is December 25. The average 
date of last killing frost in spring along the edge of the coast is January 5, while 50 
miles inland it is February 1. 

ts During the past few years fruit and vegetables have been cultivated very exten¬ 
sively over the eastern portion of the coast district, and it has been proved that 
apricots, peaches, pears, oranges, strawberries, dates, limes, bananas, figs, grapes, 
Japanese persimmons, almonds, pomegranates, pecans, quinces, and blackberries can 
be grown, and some of them with marked success. The cultivation of strawberries 
is being carried on very extensively over the eastern portion of the coast district. 
The berries raised are of the finest grade and are very large. With few exceptions 
the berries grown in this portion of the State are ready for market by the last of 
February, which is generally from one to two weeks earlier than they can be mar¬ 
keted from any other section of the country. The banana has not been cultivated 
very extensively over this section for the reason that it is only a few years since it 
has been raised successfully. * * * 

“Grapes are classified among the leading fruits for cultivation over this section 
of the State, and it is proved that the climate along the coast is better suited for 
the varieties of grapes known as the Delaware, Ives, Champion, Niagara, and Con¬ 
cord. * * * . 

a The pearls a sure crop over this district and is of unusually large size and of 
fine flavor. The olive thrives as far north as the thirty-second parallel, and it is 
believed that in the course of a few years, the cultivation of the olive will lie one 
among the leading industries carried on over portions of this district. 

“It is believed in the course of time that every acre of land over this territory 
will be under cultivation, and it will be one of the leading fruit-growing sections of 
the country. 1 ' 7 

Insect on dahlias and chrysanthemums.—T he frequent failure of dahlias and 

chrysanthemums to bloom,has been a cause of much 'disappointment. A recent' 
writer in Garden and Forest (ml. VI, p. 448) attributes the failure to attacks of an 
insect, Lygus lineolaris , upon the flower buds. He finds that the buds fail to develop 
whenever stung by this insect. * * 
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G rapes as food for pigs. —According to the Visalia Times (Garden ami Forest , voL 
VI, p. 450), 55 , vineyardist in that part of California, has found that he can fatten a 
hundred pigs on the second crop of grapes in his 50-acre vineyard. The grapes .are 
not picked for the swine, hut the swine are turned in among them and allowed to 
pick for themselves, which they are said to do without injuring the vines. In sixty 
days they gained an average of 100 pounds each. 

Station for flax culture. —The Austrian government has provided for an 
experiment station for the culture and preparation of flax in connection with" the 
agricultural school at Trautenau, Dr. Ludwig Langer is director. 

Kiel Experiment Station. —The annual report of this station (abs. in Molh* Ztg, 
7, Xo. 35, p. 479) contains an account of butter-making with pasteurized cream, ex¬ 
periments on the “beet” taste of butter, and observations on bacteria producing 
rennet and peptonizing ferments. Butter made from pasteurized cream was remark¬ 
able for its excellent keeping qualities. It was found difficult in practice, however, 
to make butter from pasteurized cream without imparting a u cooked 77 taste to the 
butter. Better results were obtained when the milk was pasteurized before it was 
separated, although the results obtained in this way were not entirely satisfactory. 

In an attempt made at a creamery to preserve butter in brine, it was found that 
butter which was not placed in brine acquired a “ root ” taste. Believing this to be 
due to the action of bacteria the samples of butter were carefully examined and the 
different kinds of bacteria isolated. One kind of bacteria found produced an odor 
and taste in milk similar to that of roots. Butter was made with the use of this 
bacteria, and it was found that after about two weeks the butter acquired the root 
taste mentioned above, and this peculiarity increased as the butter aged. 

Studies were made of the action of rennet-producing and peptonizing bacteria in 
the ripening of cheese. Gouda cheese was made using a culture of this bacteria. 
Instead of having the taste of Gouda cheese, it resembled Wilstermarscli cheese so 
closely that it was pronounced such by experts. The belief is stated that the 
characteristic taste and odor and, in fact, the general character of cheese is usually 
due to one or two kinds of bacteria. The other forms of bacteria present have only 
an incidental action and have nothing to do with determining the general character 
and quality of the cheese. It is not assumed that the characteristic qualities of a 
particular kind of cheese are always produced by the same kind of bacteria; in fact, 
it. has been found that the different- kinds of bacteria working in the same media may 
produce a like result . 

Inoculation against anthrax.-— Protective inoculation against anthrax, by 
means of the Pasteur method, has been practiced in Hungary for several years. The 
figures given by Hutyra (Jahreshericht Veter mar wesen; (abs. in Landw. Ccntbl, Fatten, 
21 (1S95), Xo . 29, p. 181 ) show the extent of its use and the results. 

In 1891 the Pasteur-Chamberland laboratory supplied inoculating material for 
2,828 horses, 36,457 cattle, and 274,811 hogs. 

The total loss by anthrax of horses inoculated was, in the course of a year alter 
the first inoculation, only 0.28 per cent. Of cattle inoculated from 1889 to 1891 only 
0.28 per cent died of anthrax. With sheep the loss after the first inoculation was 0.7 
per cent, after the second inoculation 0.05 per cent, and subsequently 1.01 per cent. 

With hogs inoculated against “rothlauf 77 the loss sifter the first inoculation was 
0.17 per cent, after the second 0.16 per cent, and subsequently 0.89 per cent. 

Taking account of the 312,597 animals inoculated and controlled from 1889 to 1891, 
the loss from inoculation was 0.35 per cent, and subsequent loss from natural infec¬ 
tion 1.2 per cent, , 

Gape Colony.—T he following is taken from the Agricultural Journal, published 
by the Department of Agriculture of Cape Colony, through an abstract in Chemical 
News ( 6S, Xo. 1769 , p. 197): 

^The prickly pear, invaluable for fences, but now becoming—both at the Cape and 
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in Australia—a very troublesome weed, is now being combated wi th sodium arsonito. 
We fear that without due care and judgment the remedy may become as bad as the 
disease. 

“The banana crop is now threatened by the f banana blight, 5 but spraying with 
‘Bordeaux broth’ (copper and lime) seems to be an effectual remedy. 

“The fruit trade seems to have a great future before it. The Union and Castle 
lines of steamers enter thoroughly into the spirit of the trade, 

a The name wire worm, generally applied in the old country to the larva* of cer¬ 
tain Elaters so destructive to root crofts, is now extended to Strongylua contort us, 
recently known as Filoria kernata, which is as dangerous to sheep as the other wire- 
worm is to vegetation. 

“ The farmers and gardeners are much exercised by tlie inroads of the spring hare 
(Pedetes capeims), a burrowing species.” 

India, —The annual report of the Kluin&esh Experimental Farm for the year end¬ 
ing March 31; 1892, contains a note on a vegetable parasite belonging to the natural 
order Scrojtftularinew, and called in India, tavli and agio. In that country it causes 
serious injury to sugar cane, sorghum, juid rape. It. is also found in grass lands. 
The common belief is that it is worse on fields manured with horse manure, duo to 
the fact that horses are fed on grass which contains the seed of the parasite. 

A field of sorghum, attacked by tavli, shows a very uneven growth of the crop, 
and the plants affected have a pale color. 

The seed of this parasite germinates in August or September. It may be destroyed 
by frequent use of the harrow up to the beginning of November. 

The same- report also contains a not© as to the effect of copper sulphate on smut. 
On a held of sorghum, the seed of which had been treated with copper sulphate at 
the rate of one half ounce for the seed used on one acre, there was no smut. An adjoin¬ 
ing field, the seed tor which was simply washed in cold water, was full of smutty 
grain. 

The whey test for detecting adulteration of milk, etc.—I n an article in 
Journal of the American Chemical Society (vol. 15, No. 6,) entitled H< Milk, skim milk, 
and whey: A study of their comparative composition and specific gravity, ,J C. B, 
Cochran reports results of a comparative study of the specific gravity and composi¬ 
tion of milk, skim milk, and cream, and the whey from the same. One object of this 
study was to obtain data for determining the effects of each per cent of casein on 
the specific gravity of milk and the density of casein in solution. 

li The method of work was as follows: Having determined by analysis the total 
solids, fat, solids-not-fat, and specific gravity of a sample of skim milk, a few drops 
of a strong solution of rennet, or acetic acid, was added to about 1 pint of flic milk 
in a flask which was then tightly corked and stood oil a water bath until coagula¬ 
tion had occurred and a clear whey separa ted. 

“After thorough cooling the whey was filtered, and if clear, the total solids and 
specific gravity determined. The difference between the total solids of the whey and 
the solids-not-fat of the skim milk was taken to represent the easel n removed, Dj v id¬ 
ling the difference in specific gravity between skim milk and wliey by per cent of 
casein removed, the quotient represents the loss of specific gravity due to removal of 
1 per cent casein. The density of casein in solution is now found by the formula 

]j__x 

D—1>'= D=specific gravity of whey; D ; —specific gravity of skim milk, 

minus all fat; x=effect of 1 per cent curd on density. * * * 

“ The average of these results shows that each per cent of casein removed lowers the 
gravity of the solution 2.72 degrees, and that the density of the casein in solution 
is 1.376. * * * 

u Having determined specific gravity and total solids of a large number of 
samples of whey, I conclude that when the coagulation is properly performed under 
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similar conditions, the specific gravity and total solids of whey of pure milk will 
vary within quite narrow limits. I find the specific gravity to be 1,027 or higher, 
and in all hut.one case as low as 1.0285. The total solids vary between 6.5 per cent 
and 6.9 per cent. If a sample of whey he reheated further coagulation' will take 
place. In this way the specific gravity of a whey was reduced from 1.028 to 1.0266. 

“A milk that had been allowed to decompose for a period of twenty days furnished 
a whey that had a specific gravity of 1.0255. The whey had an acidity correspond- 
ing to 0.76 per cent of lactic acid. The lowering of the specific gravity was a 
natural result of the fermentation. 

“If the number representing the specific gravity of the whey above 1.000 he 
divided by 4.25, the quotient represents fairly well the per cent of total solids con¬ 
tained in the whey. For example, a whey 1.028 specific gravity will contain 28 — 
4.25—6.59 per cent total solids. 

“As might he expected, I find the whey of any given milk has the same composi¬ 
tion, no matter whether it is taken from the original miltc, the cream, or skim milk. 
This being the ease, a knowledge of the variation in Specific gravity and composition 
of whey of pure milk may be of value in determining adulteration, especially when 
the milk comes into the hands of the analyst in a churned or soured condition. It is 
also equally valuable in testing cream for added water.” 

Notes on ammonium-.citrate solubility of water-insoluble phosphates 
AND UPON THE CONVERSION OF HYDROUS PHOSPHATES OF ALUMINA AND IRON.— 
In a 35-page pamphlet S. L. Goodale gives a critical discussion, with copious refer¬ 
ences to literature, of the work bearing on these subjects, calling attention to points 
not well understood, and indicating lines in which further investigation is needed. 

Agriculture in Angora. —-United States Minister Terrell, Constantinople-, for¬ 
wards a clipping from the Levant Herald, published in that city, as showing how 
primitive are all the methods of agriculture in Angora,, and he adds that, this is true 
of all Asiatic Turkey: 

“ The plowing seasons are in the autumn and spring. The autumn plowing com¬ 
mences as soon as the harvest is gathered in and the soil rendered soft enough by the 
rains to allow of its being easily turned over or rather scratched. The. plow used 
here by the farmer is constructed out of the branch of a tree. With this primitive 
implement he merely scratches the surface of the ground. He does not plow enough 
to disturb the roots of weeds and thistles. Consequently those undesirable intruders 
flourish gaily in the wheat fields. 

“ Sowing is generally done at the same time as plowing. In the absence of har¬ 
rows a branch of a tree takes their place. This is drawn over the surface of the 
ground. With these primitive, implements it will he seen that the seed can not be 
planted at a, uniform depth, and is also imperfectly covered, much to the, delight of 
the feathered tribe. The farmer gets all the seed in the ground he possibly can 
before the approach of winter. What is left undone stands o ver till spring, 

“Wheat is usually reaped with a scythe or sickle. In cases, however, where the 
stalk is short it is pulled up by the roots and in this state conveyed to the threshing- 
floor. It will be easily understood what labor is required to separate the wheat and 
straw from the roots and soil. The methods adopted for threshing and cleaning are 
of the most primitive, and cause wasteand loss of time. The wheat fstalks, roots, 
and ears) is spread out on the ground, and a hoard studded with sharp flints is drawn 
over i t, round and round, by a pair of oxen. This tedious process is continued until 
the straw is cut fine enough and the wheat separated from the husk. The cut straw 
forms the chief food of the live stock during'the winter. The wheat, chaff, and dust 
are then thrown into the air with a large wooden shovel, the wind carrying away the 
chaff and dust. When the wind necessary for this operation fails, the farmer quietly 
sits down by the heap and patiently waits for a breeze to spring up. The wheat 
then undergoes a process of liand-riddling; hut however carefully this may he done 
it does nof eliminate grit and stones and other foreign substances. In this state It is 
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put on the market.. The grain merchants who may buy for the Constantinople mar¬ 
ket have introduced cleaning machines to take out all foreign and worthless sub¬ 
stances, thus giving the grain a more presentable appearance and saving freight. 

“The absence of modern implements for plowing and sowing, and simple machinery 
for threshing and for cutting straw, are a great drawback to the farmer. With the 
aid of such materials he would not he so much at the mercy of the wind and rain. 

“Agricultural implements are much needed, such as plows of simple construction, 
similar in make to the plows now used by the Turkish farmer, hut of better con¬ 
struction; also simple threshing machines that could be worked by animal power. 
* v * Owing to the scarcity of fuel, steam-power machines would he useless. 
“ '*• * Some plows of German make have been introduced, but they are too 
heavy to be worked by the oxen employed here. ” 

Personal. —Dr. Joseph H. Gilbert, in recognition of his eminent chemical and 
experimental work, has had the honor of knighthood conferred upon him by the 
Queen of England. 

Recent articles by station workers. —Station botanists have recently con¬ 
tributed to botanical publications the following articles: In Torrcy Bulletin ( vol . 
AT), Southern botanists, F. Lamson-Scribner, p. 315; Symbiosis inroots of Oykioglom* 
sacew , G. F. Atkinson, p. 356 ; Crossing of cucurbits, L. H, Panama], p. 350; Photog¬ 
raphy as an instrument for recording characters of microorganisms in artificial cul¬ 
tures, G. F. Atkinson, p. 357; Dropsical pelargoniums, B. D/Halstecl, p. 391; 
Unequal segmentation and its significance in the primary division of the embryo of 
ferns, G. F. Atkinson, p. 405; Two perfectly developed embryos on a single protkab 
limn of Adiantum amentum, G, F. Atkinson, p. 407. 

In the Botanical Gazette (vol. XVIII), Botany at the World’s Fair, J. C. Arthur, 
p. 357. 

Notes are given by J. B. Smith, of the New Jersey Station, in Garden and Forest 
(col VI, i>. 413), on the occurrence, life history, and methods of combating blister 
beetles, , 

Conventions of German scientists.—T he sixth convention of the Association 
of German Agricultural Experiment Stations was held at Wurzburg, September 8 
to 10. 

The sixty-fifth convention of the Association of German Naturalists and Physi¬ 
cians was held at Nuremberg, September 11 to 15. 

The Association of German Apothecaries held its twenty-second general conven¬ 
tion at Frankfurt-on-the-Main, September 6 and 7. 



LIST OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRICULTURE. 

... ' OCTOBER, 1893. 


Division of Botany: 

Contributions from the U. S. National Herbarium, vol. i, No. 8, October 31, 1893. 
Division of Ornithology and Mammalogy : 

Bulletin No. 4.—The Prairie Ground Squirrels or Spermophiles of the Mississippi 
Valley. 

Weather Bureau: 

Monthly Weather Review, August, 1893. 

Office of Experiment Stations: 

Bulletin No. 17.—Suggestions for the Establishment of Food Laboratories. 
Division of Statistics: 

Report No. 109 (new series), October, 1893.—Report of the Statistician. 
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LIST 01 STATION PUBLICATIONS RECEIVED BT THE OFFICE OF EXPERIMENT STATIONS. 

OCTOBER, 1893. 


Arkansas Agricultural Experiment Station: 

Bulletin No. 24, July, 1893.—Fodder. 

Connecticut Agricultural Experiment Station: 

Bulletin No. 116, October, 1893.—Fertilizers and Fertilizer Laws. 

Delaware College Agricultural Experiment Station: 

Bulletin No. 20.—-Anthrax—Precautions Necessary to Prevent its Spread. 
Bulletin No. 21, September, 1893.—'Insects Injurious to Stored Grain. 
Agricultural Experiment Station of the University of Illlinois : 

Bulletin No. 26, May, 1893.—The Forest Tree Plantation. 

Bulletin No. 27, September, 1893.—Some new Points in the Manipulation of the 
Babcock Milk Test, 

Maine State College Agricultural Experiment Station: 

Annual Report for 1892. 

Hatch Experiment Station of the Massachusetts Agricultural Colleges 
Meteorological Bulletin No. 57, September, 1893. 

Agricultural Experiment Station of Nebraska: 

Bulletin No. 28, March 1,1893.—Southern Cattle Plague (Texas Fever)® 

New Jersey Agricultural Experiment Stations: 

Bulletin No. 94, July 2, 1893.—Insects Injurious to Cucurbs. 

Bulletin No. 95, September 11,1893.—The Periodical Cicada. 

Cornell University Agricultural Experiment Station : 

Bulletin No. 56, August, 1893.—The Production of Manure. 

Bulletin No. 57, September, 1893.—Raspberries and Blackberries, 

North Carolina Agricultural Experiment Station: 

Bulletin No, 925, September 20, 1893.—Meteorological Summary for North Caro¬ 
lina, August, 1893. 

Rhode Island Agricultural Experiment Station: 

Bulletin No. 25, September, 1893.—Turkeys. 

Tennessee Agricultural Experiment Station: 

Bulletin vol. vi, No. 2, April, 1893.—The Rational Use of Feeding Studs; Winter 
Dairying in Tennessee. 

DOMINION OF CANADA. 

Department of Agriculture: 

Bulletin No. 19, September, 1893.—Grasses—Their Uses and Composition. 
Bureau of Industries, Toronto, Ontario: 

Annual Rex>ort for 1892, parts i, ii, and in. 
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The account of the agricultural experiment station at Halle, Ger¬ 
many, published in the present number of the Record (p.363), has been 
condensed from an illustrated monograph* containing a somewhat 
detailed description of the equipment and methods of work of this 
station, recently issued at Berlin. The monograph was prepared at 
the suggestion of tin's Office, under the superintendence of Prof. 
Maercker, director of the station, by two of his assistants, Dr. K, 
Bieler and Dr. W. Schneidewind. The volume aims to give such a 
view of the internal workings as well as the external appearance of the 
station as may, as far as possible, take the place of a personal inspec¬ 
tion of a typical German experiment station of its class. As the 
methods of chemical analysis employed at the Halle station are essen¬ 
tially those adopted by the Association of German Experiment Stations, 
the opportunity has been used to compile these methods, as well as to 
state the peculiar features introduced and used at the station. The 
latter will be described in a future number of the Record. 

But other station workers besides chemists will find much to interest 
them in this account of the Halle station. Those who are engaged in 
experiments with reference, to the needs of soils and the action of ferti¬ 
lizers will find the description of the vegetation station worthy of 
study. The feeding experiments in which the stations and the farmers 
of the province are cooperating will oiler many useful suggestions. 
The cooperative field tests with sugar beets illustrate one of the 
important ways by which this industry has been enabled to attain 
noteworthy development in Germany. 

The history of the station, its organization, and the way in which it- 
has developed into its present form otter lessons of value to those who 
are responsible for the management of our stations. The Halle station 
is the organ of an association of farmers. Most of its income comes 
from examinations of fertilizers, feeding stuffs, and seeds. The receipts, 
from these sources exceed the cost of the work and the gain is avail- 

*Die agrikultnr-chemische Yersuclisstation Hallo a. 8., Hire Einriclitung mid 
Tliiitigkeit, pp. 147, figs. 27. Berlin: Paul Farcy. 
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able for experimental inquiries, for which small sums are also pro¬ 
vided by the Government and other agencies. Of course such large 
fees from fertilizer, feeding stud', and seed control would be possible only 
in a region like the province of Saxony, where the circumstances are 
unusually favorable. 

The station stands in the closest possible relations with the farmers 
of the province. Its duty is to investigate questions of immediate 
practical importance for them. It was established in the country upon 
a farm which, offered remarkably good facilities for experimental work; 
but experience showed that it could do its work better in a city. Here 
it is accessible.to its constituency and has close at hand the means of 
comiiraiiieation and. the experts whose services are so materially needed. 
Being near a university, it enjoys the benefits of its libraries and labo¬ 
ratories, and has constant contact with specialists in many brandies 
of science. It has been found that the field, experiments can best be 
made on good farms by intelligent farmers, working under the direction 
of the station and with the help of its experts. As the years have 
brought increased experience tlie need of abstract inquiry has become 
more and more felt, but at the same time the ways of working with the 
farmers as well as for them have become better understood, so that 
while the work of the laboratory and the greenhouse have increased 
the farm experiments are not neglected, hut made constantly better. 
All this is made more practicable and successful by the fact that many 
of the farmers of the province have large estates, with the best appli¬ 
ances, and not a few of them have, as students in the agricultural 
institute of the university, learned the fundamental principles of farm 
science and understand the true functions of farm experimenting. The 
station is fortunate in its location, its constituency, its experience, and 
its resources. Its staff of workers has the advantage of long training;"' 
excellent facilities for their work, and abundant association with fellow- 
specialists. The director is happy in having constituents who are able 
to appreciate the work of the station. Among them are his former 
students, who, with other capable and intelligent-men, are ready to join 
in cooperative experiments. 

Under the title Lehrlmchder MttehiHrtschaft,* Prof. W. Fleischmann 
makes' a valuable addition to the literature of dairying. Since the pub¬ 
lication of Kirchner-s Handbueh cler Mllclmnrtsehaft , the last edition of 
which appeared in 1880, no book so comprehensive in its nature has been 
published on this subject. .Coining .from so eminent an authority as 
Prof. Fleischmann, the book will be welcomed by all readers of German 
who have felt the need of a reliable, systematic text-book 'on the scien¬ 
tific and practical sides of dairying, which should be thoroughly up to 
date. 

The book was written at the request of the German Dairy Associa¬ 
tion as a text-book for use in the theoretical instruction in dairying in 

♦Bremen: M. Hemsius Naehfolger, 1893, Price, bound, 8 marks, 
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dairy schools and higher agricultural schools, and for self-instruction. 
The author found it necessary to review the entire literature of the 
subject, and was occupied for more than three years in the preparation 
of the book. Besides the digested statements in ordinary type, detailed, 
discussions are given in smaller type, and a very large number of 
references to original, articles in footnotes. 

In scope the work is broad, as will be seen from the table of contents, 
which is as follows: (1) Introduction; (2) historical; (5) milk,its secre¬ 
tion, composition, and general properties; (4) milking, handling of 
milk, and milk testing; (5) milk in its relation to lower organisms— 
bacteriology in dairying; (6) butter-making; (7) cheese-making; (8) 
sterilized and pasteurized milk, koumiss, etc.; (9) management of 
cooperative creameries; (10) margarin and inargariii cheese; (11) steam 
engines; (12) reference tables. The volume contains 850 pages, and is 
illustrated by 05 figures and 3 plates. The longest chapters are two 
on butter-making and cheese-making, which include 85 and 70 pages, 
respectively. 

This book is so excellent a manual on dairying that, if translated into 
English, it would fill a much felt want as a text-book for our agricul¬ 
tural schools, colleges, and dairy schools, and for general reference. Its 
moderate price places it within the easy reach of all. 

Following the example of other civilized countries, Japan is to have 
a system of agricultural experiment stations established under govern¬ 
mental aid. Since 1877 an agricultural-chemical laboratory has nour¬ 
ished in connection with the Imperial College of Agriculture at Tokio. 
Until 1881 this was under the directorship of Prof. E. Kirch, at pres¬ 
ent professor at Cirencester, England, and from 1881 to 1892 it was 
presided over by Prof. O. Kellner, at present director of the agricultu¬ 
ral experiment station at Mocker n. Prof. Kellner’s place was taken 
by Dr. O. Loew, formerly of Munich. 

The agronomic section of the Imperial Geological Survey, with its 
laboratory for soil analysis, presided over since 1882 by Dr. M. Fesea, 
has done useful -work for the benefit of agriculture. For many years 
these institutions have carried on investigations in the field and in the 
laboratory which' have been closely followed in this country and in 
Europe. Their service to agriculture has been recognized by Japanese 
agriculturists, and they have created an interest in agricultural experi¬ 
mentation, out of which grew the agricultural-chemical institutes at 
Yokkaiehi and Kyoto. 

’ It w T as previously noted ^ that the establishment of agricultural 
experiment stations was being urged before the newly established Par¬ 
liament and that information on the experiment station enterprise of 
this country had been solicited. At the last session a bill for the estab¬ 
lishment of experiment stations was introduced and, passed without 
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difficulty, and. lias since been approved. Tins act provides for the estab¬ 
lishment of seven experiment stations under the control of the Depart¬ 
ment of Agriculture and Commerce. These are to consist of (1) a cen¬ 
tral. station at Tokio, for the use of which a large farm is available, and 
(2) six branch stations, to be uniformly distributed over the principal 
agricultural sections. These branch stations have been located at 
Kuinauato, on Kyiishyu; Tokusliima, on Shikoku; and at Kiroshinui, 
Osaka, Ishikawa, and Sendai, on the four principal islands. The cen¬ 
tral station is to be under the directorship of J. Saw an o, -who was for 
many years an assistant to Prof. Kellner. The directors of the 
branch, stations are former students of Prof. Kellner and. Dr. Fesea. 
For the support of these stations 30,000 yen (about $30,000) per year is 
appropriated. 

In proportion to the area of Japan, this number of experiment sta¬ 
tions is much larger than in this country, since it provides one station' 
to every 22,200 square miles, while in the United States there is one 
to every 74,000 square miles; but in proportion to the present popula¬ 
tion it is less liberal than in the United States. 

This act of the people of Japan marks one more step in their rapid 
advancement and will be followed with much interest by students in 
agriculture in other countries. The results of more general scien title 
interest will probably be printed in the English language, as hereto¬ 
fore. Since the climatic conditions of Japan correspond to those of 
considerable portions of the United States we may expect to find in 
their investigations much that is of interest to us in this country. 



THE AGRICULTURAL EXPERIMENT STATION AT HALLE, 

GERMANY. 

The Agrienlhiral-cheinical Experiment Station at Halle, in the prov¬ 
ince of Saxony, Prussia, is the largest and one of the oldest in Ger¬ 
many. It was founded in the year 1855 on a farm at Gross-Kmehlen, 
and rendered useful service, with Dr. Sell even as director, until '1859, 
when it was removed to Salzmiinde, some eight miles from Halle, and 
established on a farm long celebrated for its advanced and successful 
management. The work of the station t here, under the direction of Dr. 
H . (iron ven, made it widely and favorably known. IirlSOo it was trans¬ 
ferred to Halle, where the greater accessibility to its constituency and 
the connection into which it was brought with the university materi¬ 
ally increased its usefulness. Prof. F. Stolimaim became its director, 
and under his administration it continued to grow in public apprecia¬ 
tion. On lii's call to the superintendence of the Institute of Animal 
Physiology of the University of Leipsic in 1871, the present director, 
Prof. M. Maereker, assumed charge of the station. Since then its 
growth has been such that it now has a working force of 26 persons, 
buildings of its own that have cost, with fittings, more than 808,000, 
and an animal income of over $16,000. In 1889 a branch of the sta¬ 
tion was established at Magdeburg to better meet the demand for 
analysis of fertilizers and feeding stuffs, and for other work in that 
locality. In 1890 special provisions for investigations in plant culture 
were made at Halle, The station makes annually chemical analyses 
and botanical and other examinations of nearly 10,000 samples of soils, 
seeds, fertilizers, feeding stuffs, and other materials sent to the station 
for examination or produced in its experiments. It conducts a great 
variety of chemical, botanical, and other researches in its laboratory, 
vegetation house, and experimental garden. It supervises a large num¬ 
ber of practical experiments on the effects of fertilizers, the cultivation 
and improvement of the sugar beet, the utilization of feeding stuff's, 
and the feeding of stock on farms in different parts of the province. 
While it holds the most intimate relations with the fanners in whose 
interest it works, it enjoys the full advantages of the associations and 
appliances of the university in which its director is professor. 
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The majority of the German experiment stations are devoted more 
or less to specialties. Some, like the “control” stations at Gottingen, 
Eldena, and Hohenheim, busy themselves mainly with examinations 
of commercial fertilizers, feeding stuffs, seeds, or other products of 
wldch the purchaser needs to know the character and value. Others 
carry on special inquiries regarding the more abstruse laws of plant 
nutrition and growth, by experiments such as those in water culture by 
Prof. Nobbe at Tbaraud or those in sand culture by Prof. Hellriegel at 
Bernburg. It is the chief occupation of other stations to study the 
more direct applications of those laws to practice, as is done in the 
experiments of Prof. 'Wagner, in Darmstadt, with soils iu pots and boxes. 
Others are devoted to researches in animal nutrition, or to experiments 
upon the effects of feeding stuffs, of which those with the respiration 
apparatus by Prof. Henueherg and liis associates at Wende and Got¬ 
tingen, and by Prof. Kilim at Moeekern, and those of Kiilm on the 
feeding of milch cows, are examples. At other stations investigations 
are conducted in behalf of the dairy industry, as is the ease with the 
station at Kdnigsberg, of which Prof. Fleisclimann is director. A few 
stations study the diseases of plants, as is done in the station for inves¬ 
tigations of nematodes lately established in connection with the Agri¬ 
cultural Institute of the University of Halle. 

The agricultural chemical station at Halle, with its abundant resources 
and large and appreciative constituency, covers a broader field, 
and may be taken as a representative of the class of stations which are 
engaged in the direct application of science, especially chemistry, to 
the study of problems of immediate practical interest to the farmer, 

EQUIPMENT, STAFF, AND WORK OF THE STATION. 

The equipment of the Halle station includes, (1) a building centrally 
located iu the city, furnished with needed appliances, and serving for 
laboratories, offices, and dwellings for the director and other members 
of the working force; (2) a vegetation house and garden for plant-cul¬ 
ture experiments, in the outskirts of the city, with a piece of laud 
adjoining which is rented and used for plat experiments; and (3) the 
equipment of the branch station at Magdeburg. 

The working force of the station at Halle consists of a director, vice- 
director, 10 assistant chemists, 2 botanists, 1 secretary, 1 accountant, 
2 gardeners, and 5 servants; in all, 23. These, with 3 persons connected 
with the Magdeburg station, make a total staff of 26. 

The principal lines of work followed by the station are: 

(1) Analyses of fertilizers and feeding stuffs, studies of methods of 
analysis, and other chemical investigations. 

(2) Botanical investigations, including examinations of seeds. 

(3) Inquiries in agricultural technology, especially in sugar and 
alcohol manufacture, which are important industries iu the region. 
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(4) Feeding experiments with cows, oxen, and sheep on farms in 
different parts of the province. 

(5) Field experiments with different fertilizers and crops, especially 
the sugar beet, on farms in different parts of the province. 

(0) Pot and plat experiments upon the growth and nutrition of plants 
in the vegetation house and grounds of the station. 

The number of samples of different materials of which chemical 
analyses or botanical or other tests were made for four years, as shown 
in the following tables, will give a further idea of the activity of the 
station. 


Number of samples of different materials analysed and otherwise examined by the Halle 
, station, 1SSS-91. 



1S88. 

1889. 

1890. 

1891. 

At the Halle station. 

2, 667 
895 
502 

8, 067 
1, 094 
656 

3 223 
1 ,147 
966 
303 
200 
661 

6 

; 3i31 

3, 495 
1,301 
1,146 
141 


Seeds and other materials tested, botanic ally.I 

Soils (lor phosphoric acid).........i 


155 

712 

442 

436 

918 

141 

Feeding a butts used in feeding experiments—. 

Sugar beets from field experiments. 

Products from plant-culture station..... 

125 

SOI 

713 




Total..... 

5,368 , 

6,216 

6,819 

7, 311 

At the Magdeburg branch station. 

FerHlv/.rrs......................._ 



397 1 
; 1,924 : 

407 

2,137 

Feeding stuffs and milk ... 


!. 

Tntfll .......1 





2, 321 

| 2,544 

Grand total.*... 

_; 

_ . 

5, 368 

6 f 2i6; 


| 9,’855 


The revenue of the station for 1891 amounted to $10,250 (65,000 marks), 
$2,250 of which were received from the general (Prussian) govern¬ 
ment, $750 from the provincial government, $10,000 from the receipts 
for analyses,and other investigations of fertilizers, feeding stuffs, seed, 
etc., $2,500 from the fertilizer control, and $750 from various other 
sources. The receipts for 1892 were larger, so as to warrant expendi¬ 


tures as follows : 

Salaries, etc..... $0,833.25 

Laboratory and other running expenses. 3,363.94 

Furnisli mgs, etc.'. 520.88 

„ Maintenance and repair of buildings.... 796.24 

Experiments.... 4,402.66 

Other expenses....... ■ 1,499.60 


Total............... 17,416.57 
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SPECIAL FEATURES OF THE STATION AND ITS WORK. 

Some of the special .features of -the station and its work, deserve a 
word' of comment before proceeding to the more detailed description. 

The Halle station, is the organ of a large and powerful agricultural 
society, in a region where extensive farming is practiced, where many 
farmers have large capital invested in their business, and where agri¬ 
cultural science and education are well developed. For years agricul¬ 
tural schools and experiment stations have been in successful opera¬ 
tion in that locality. The agricultural institute of the university has 
long ranked with the schools of medicine, law, and theology, and the 
men who have followed its courses of instruction are numerous in the 
province. There is.a well-organized system of agricultural societies, 
united in the central society, of which the Halle station has for souse 
thirty years been the special scientific agency. 

Examinations and control of fertilizers, feeding stuff, k, and seeds .—One 
of the chief functions of the station is the so-called control of these 
materials by chemical analysis and botanical tests. The methods of 
investigation used in the tests are largely those employed by the Ger¬ 
man experiment stations generally. Special features of these methods, 
introduced by the Halle station, will be described in a future article. 

It has long been the practice of many German stations to make 
especial arrangements with mainifaeturers and sellers of fertilizers 
whereby the composition of the goods sold in the region is guaranteed, 
and the buyers have the privilege of having the goods analyzed at 
the station and receive a rebate if the percentages of valuable .ingredi¬ 
ents fall below the guaranties. In many instances the dealers agree to 
pay the whole of the expense of the analyses, in other cases, part 
or all of the expenses is borne by agricultural societies or by individual 
purchasers. Similar arrangements are made by stations for tests arid, 
guaranties of feeding stuffs and of seeds. In former years the Hallo 
experiment station had very extensive contracts with nmmitheturers 
and dealers in fertilizers for the exercise of the control in this way. 
Of late, however, the policy in this respect lias changed, and now- 
control of fertilizers, feeding stuffs, and seeds, as such, is practically 
given up. There are no arrangements between the station and 
dealers; and no contracts will be made.with them in the future. It 
has become the usage of farmers to unite in the purchase of their 
materials, and to have them analyzed at the station. Before the. 
farmers had got so far as to have all of their materials analyzed on 
■ their own account there was a demand for a fertilizer control. 
This, however, is no longer the case. Buyers.'purchase the wares on 
guaranty and have them, tested by the station. The costs of the 
examination are paid by the person sending the materials to the station 
for examination, whether ho be farmer or dealer. The'station has a 
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regular tariff of prices, uniform in all cases, the only exception being 
that where large amounts of work are done regular discounts are 
made. The prices charged are illustrated by the following selections 
from the published tariff of the stations: 

Prices charged for analyses and other tests by the Halle station , 


(1) FEUTILIZERS. 

Phosphoric acid: 

Soluble, determined by uranium...$1.50 

Determined by molybdic method. 2. 50 

Soluble and total together..... 3, 75 

►Soluble in citrate.- - -.,..... 2. 50 

Nitrogen: 

By Kjeldab 1 method.... 1.50 

By D uni a s m e tho d.. 5. 00 

In*0 hi le saltpeter... 1.50 

Potash, lime, magnesia, each. 1.50 

Thomas slag.; 

Phosphoric acid and line powder... 2.00 

Kedonda phosphate as impurity, qualitative... 0.75 

Kedonda phosx>hate as impurity, quantitative... 3.00 

Marls for carbonate of lime (Scheibler\s method). 0. 75 

Soils for nitrogen, potash, Time, phosphoric acid, humus, mechanical condi¬ 
tion, each do term i nation..... 1.50 

(2) FEEDINO STUPES. 

Feeding stuffs: Tor dealers. For formers. 

Complete analysis.—.............. $5. 00 $3. 75 

Moisture, fat and protein .. 3.00 2.50 

Digestibility, Stutzer’s method..... 5. 00 3. 75 

Milk, dry substance, and fat by SoxhlePs method. 1.50 1.50 

O) SEEDS, ETC.—BOTANICAL EXAMINATION. 

G ermin a t in g po w or— 

In fodder and sugar beets....... $2.50 

In cereals, clover, legumes, onions, etc. 0.75 

In grasses and carrots.... l.25 

In A (frost is spp......1.50-2.50 

In conifers... 1.50 

Specification of impurities in specimens of seeds......1,25-6,25 

Dodder in clover and lucern.... 0.75 

Dodder in white and alsike clover... 1.25 


It is worth noting that the German systems of control differ funda¬ 
mentally from those in vogue in the United States. They are entirely 
voluntary, and neither enforced nor aided by legislation. The Govern¬ 
ment requires no branding of goods, provides no inspection, indeed, 
does not concern itself with the subject in any way. It is simply a 
matter between the seller and the buyer in which the station tests the 
goods for' quality and agreement with the seller’s guaranty. The 
arrangement is acceptable to the dealer because it guards him against 
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unfair or fraudulent competition and secures for him the confidence of 
Ills patrons. It is satisfactory to the farmer because it tells him exactly 
what he is buying and insures him good articles at equitable prices. 
It is useful to the stations because it gives them, a revenue which more, 
than covers the expense of the tests and thus secures them means to 
carry on other inquiries. The larger part of the income of the Halle 
station is derived from this source, and with it the station has acquired 
a valuable property, has put up costly buildings, and carries on exten¬ 
sive investigations in various directions.. 

The work of the Halle station is mainly practical ra ther than abstract. 
It represents the direct application of science to the study of specific 
problems in farm economy. The justification of this is found in the 
fact that abstract research is going on all about the station. Close at 
hand is the University of Halle with its laboratories of applied science. 
But a few miles away are the University of Leipsic and the experi¬ 
ment stations of Moekern and Bernburg, where abstract inquiry is 
cultivated. In different institutions in Germany hundreds of the ablest 
investigators of the time, supplied with the most elaborate apparatus 
and means for research, are devoting their energies to the discovery of 
the abstract laws of vegetable and animal production. The farmers of 
the Prussian province of Saxony are met by certain definite questions, 
the solution of which is important for their business. The station at 
Halle takes up these questions, gets what light it can from other 
sources, studies them from the farmer’s standpoint, and obtains 
results of the highest practical value. 

The station has no farmers on its working force because its work is 
not farming. It has not invested its means in a farm or in farm imple¬ 
ments or in stock for the same reason, and because, furthermore, it can 
avail itself of land and stables and. animals on farms in the province, 
where experiments can be'made more profitably than if the station 
owned them. It has left a location in the country on an excellent farm 
and taken its permanent abode in a city close to a university because 
it is thus more accessible to the farmers for whom it is working and 
has more advantages for its work. 

But while the trend of the station is so thoroughly practical, it car¬ 
ries on more or less of purely scientific inquiry, and all its work is done 
in the most truly scientific ways. The director and his assistants are 
trained specialists, and had devoted years to special study and research 
before assuming their places in the station. The assistants are enoou im¬ 
aged to prosecute original inquiries, and have not only, the advantages 
of the large resources of the station and the counsel of the director and 
other' specialists, but the stimulus of publication with full credit for 
authorship when they obtain results of value. 

Much attention is paid to the study of methods of analysis and 
investigation. The station belongs to the Association of German 
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Agricultural Experiment Stations, has an important share in the elabo¬ 
ration of the methods of chemical analysis adopted by that association, 
and naturally employs them in the laboratory. In like nianner the 
seed tests are made, in accordance with the methods recommended by 
the conventions of the seed-control stations. 

A marked feature of the laboratory work of the Halle station, and 
one which is common in German laboratories and might with advantage 
be made much more so in our own, is the employment of a large propor¬ 
tion of janitorial and other comparatively inexpensive service. The 
working force of the station includes with its 10 chemists and 2 
botanists no less than 5 servants who, in addition to the janitorial, 
labors, doing of errands and the like, perform much of the mechanical 
routine work of analysis. Aside from the pecuniary economy of such 
inexpensive service it has the very decided advantage of enabling the 
specialists to give themselves more fully to the higher duties of their 
profession. 

In the actual conduct of its laboratory work the station has taken 
great pains to systematize the operations so as to turn off the maximum 
amount with accuracy. Each period of the year has its particular lines 
of investigation, each laboratory room its special operations, and each 
man his own peculiar work. The order and system of a large manufac¬ 
turing establishment are observed in this institution for scientific inquiry. 

The Halle station thus represents, in highly developed ways, the 
union of science with practice; the cooperation of the specialists and 
the fanners and the use of the latest and best teachings of the higher 
abstract inquiry in the study of problems of immediate practical impor¬ 
tance for the community by which it is supported and in whose interest 
its labors are performed. The details of its work are carried out in a 
systematic, business-like, and economical manner. As a result, it ren¬ 
ders remarkably useful service to practical agriculture, and contributes 
not a little to the advancement of science. 

THE STATION BUILDING. 

On its removal to Halle, the station was first installed in a small 
house, but in 1875 a building was erected especially for its use, which 
it has since occupied, although additions and alterations have been 
made from time to time as the station has grown. The building in its 
present form has cost about $ 50 , 000 , exclusive of land, and the inter¬ 
nal equipment has cost fully $ 12 , 500 , making a total of $02,500. An¬ 
other extensive addition is planned. The vegetation house, which is in. 
the suburbs of the city, was erected at a cost of over $0,000. 

The station building is of brick, with a frontage of over 150 feet, 
and consists of a basement and three stories. The basement contains 
a dwelling for the janitor, a'complete flouring mill and'bakery for 
11875—Ho, 1—2 
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testing cereal grains, store rooms, the heating apparatus, a gas engine, 
grater and press for sugar-beet work, etc. 

The ground floor is occupied by the laboratory, the offices ot the 
director and the secretary, and the library. The second floor is used as 
the dwelling of the director; the third floor contains living rooms for 
5 assistants and the office of the Provincial agricultural society. The 
plan of the laboratory floor is shown in the accompanying illustration 
(Fig. 1). 



1. Hall and staircase. 2. Director’s office, 3. Director’s private laboratory. 4, Passageway. 
5. Library. 6. Office of secretary. 7. Balance room. 8. Doom for preparation of samples. 9. Large 
laboratory room. 10. First assistant’s room. 11. JUodtn for general work, 12. Nitrogen room, lib 
Phosphoric acid room. 14 ami 15. Botanical laboratory. Id! Passageway, 17. ■ Machine room. 18. 
Anteroom. 19. Ventilated room. 29. Room for drying batlis and fat extraction. 21, Room for 
experiments In alcohol manufacture. 22. Collections. 22. Supply room. 24. Staircase. 25. Room 
for demonstations, with passageway. 


GENERAL ARRANGEMENT OP LABORATORIES. 

Opening- from the main entrance to the station building, on the first 
floor, are the offices of the director, the library, with 1,500 volumes 
(exclusive of those in general use in other rooms by the director and 
assistants), a room for the secretary and accountant, a room where mate¬ 
rials are received, registered, and prepared for analysis, and the private 
laboratory of the director. Next is a large room. (No. 9) for general 
laboratory work, running the whole width of the building and contain¬ 
ing working desks for 8 assistant chemists. In the center of this room 
is a large working desk with stone top, 4 meters long and U meters 
wide. The space at this, desk allotted to each assistant is 2 meters 
long by § meter wide. It may be mentioned that 3 meters of desk 
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room to each assistant is considered desirable, but unfortunately the 
limited room does not admit of. this. 

Adjoining this is a large balance rooni r although balances are also 
placed elsewhere as convenience in weighing calls for them. e. //., in the 
preparation, nitrogen, and phosphoric-acid rooms and in the botanical 
laboratory. Then conse the private laboratory of the vice-director and 
another room for general purposes. The latter, room 11, is used for 
the determination of nitrogen in nitrate of soda, for which an appa¬ 
ratus suitable for twelve simultaneous determinations is set up; the 
polarization of sugar-beet solutions during the season of sugar-beet 
experiments; the titration of the acid solutions from the nitrogen room; 
the washing of glassware; and drying by direct heat. Beyond this is 
.the nitrogen and combustion room (Xo. 12), with two large hoods against 
the walls, under which the Kjeldahl digestions are made, a large table 
in the center for the Kjeldahl distilling apparatus, and large stone- 
topped tables for combustion furnaces under hoods. Adjoining this are 
a small room devoted exclusively to phosphoric acid determinations; 
the botanical laboratories, including a room for seed testing; a room 
thoroughly ventilated with hoods around the walls for carrying on 
operations where injurious or unpleasant fumes are given off; and a 
large room for mechanical operations, containing different styles of mills 
for grinding samples, the milk separator, etc. The machines in this 
last room are run by either a water motor (one eighth horse power and 
driven by the city water) or by a gas engine of two horse power in the 
cellar. It is in this room principally that the servants work. Boom 
20 contains the drying closets, of which there are numerous forms, 
some with automatic tem perature regulators, some with direct heat, 
and others heated by steam. The apparatus for fat determination is 
also in this room. Twelve Soxldet extractors are connected with a 
large cooler and specially protected against fire. 

Boom 21 is used tor investigations in the maimtacture of alcohol and 
contains a complete miniature distillery with the most approved-appli¬ 
ances. 

Boom 22 is a large collection room, containing specimens of interest 
in connection with the work of the station and other objects of agricul¬ 
tural importance. Among these are a complete collection of all known 
fertilizing materials and the crude materials used in their manufacture, 
and a collection of the principal soils of the Province. 

Boom 25 is used for purposes of demonstration, and opens into a large 
passageway. In the cellar* under room 25 arrangements are to be made 
for recovering the citric acid and ammonia used in the phosphoric acid 
determinations. Since several thousand of these determinations are 
made annually, citric acid and ammonia are among the reagents ex¬ 
tensively employed. 
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EXPERIMENTAL WORK. 


I.n addition, to the chemical analyses made in connection with, the 
control of fertilizers, feeding stalls, etc., above referred to, the methods 
of which will be described hereafter, the Halle station carries on work 
in a number of lines which merits especial notice. 


EXPERIMENTS WITH 


CEREAL (TRAINS; VARIETY TESTS; WHEAT EOR 
BAKING!. 


The characteristics and comparative values of varieties of cereal 
grains, especially wheat, have formed one of the important subjects 
of investigation'by the station for some time. In this work field tests 
and laboratory experiments are combined. Of the Held tests, a few are 
made upon small plats of laud adjoining the station vegetation house, 
but the principal stress is laid upon trials conducted on a larger scale 
by "farmers on their own farms, under the direction of the station. The 
products are examined in the laboratory with reference to the quantity 
of protein, hardness or glassiness (Glassigkeit) versus mealiness of the 
kernels, weight per hectoliter, size of kernels, and with wheat/ the pro¬ 
portion of gluten and the baking quality. 

The reason why the interior of some grain is glassy, and that of other 
grain of the same species mealy, is as yet unexplained. Mealy barley 
is preferred for brewing, because malt from the glassy grain is less 
soluble and yields less extract in brewing. For examination with refer¬ 
ence to glossiness or mealiness an instrument called the farina tom is 
used.* Along with this are examinations of color, character of the 
hull, odor, and germinating power (vitality). 

The weight per hectoliter is determined by the Schopper hectoliter 
scales. 

The determination of the size of the kernels was formerly made by 
counting the number of kernels in 10 grams. At present the West 
felt granometer is used, with which 100 kernels are counted, and 
weighed. 

Baking quality of wheat .—The baking quality of wheat is an important 
matter for the producer as well as for the baker. It could, not be learned 
from the quantity of total nitrogen, nor from that of the albuminoid 
nitrogen, even if the latter were an exact measure of the albuminoids, 
because the baking power, L c. 7 the tenacity of the gluten, depends 
upon the kinds as well as the total amount of albuminoids present. 
For the same reason the methods of separating the gluten, by washing 
and kneading with water and measuring its amount can not be 
accurate, f Nor do the.ordinary mechanical tests of the tenacity of the 
gluten suffice. The method adopted by the international jury at the 

*As devised by lire wary Inspector Grobeckev-Arteu. 
p t X8j niWer: Lexicon ^ei Verfalscluuigen, 1887,p. 515; Laudw. Vers.Stat.,31 (1885), 
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late exposition in Vienna, which depends upon the quantity of 
water which the flour is found to absorb: that of treating* the Hour 
with.acetic acid to dissolve the gluten and estimating the gluten from 
the specific gravity of the solution * and various other chemical tests, 
have all proved unsatisfactory. 

The Halle station has therefore adopted the very practical plan of 
grinding different kinds of wheat, baking bread from the flour, and 
judging the quality of the grain from the bread produced. To this 
end a small flouring mill and a bakery have been estab.lisl.ied in the 
. basement of the station building. Investigations made in this manner 
have now been going on since 1886. 

The grinding is done by a roller process, with machinery brought 
from Hungary (Buda-Pest) for the purpose. The flour is tested in the 
following ways: (1) The “moist gluten’’ is prepared by kneading the 
dough in a stream of water, 10 grains of flour are moistened with 4.5 
grams of water, the dough rolled into a ball in the hands with care to 
avoid loss, put in a covered porcelain dish and allowed to stand for an 
hour. It is then placed upon a brass sieve of one half ram. mesh, 
and kneaded with ice water which has stood for some time over 
gypsum. The water is allowed to fall upon the dough at the rate of 
three drops per second. When the gluten is thus sufficiently freed from 
starch, sugar, amides, and other ingredients of the flour, it is washed 
in a stream of water until the washings give no further reaction for 
starch with iodine. 

(2) The “dry gluten” is estimated by determining the nitrogen in 
the moist gluten by the Kjeldahl method and multiplying the amount 
by 0. 

(3) To estimate the total protein the nitrogen of the gluten is sub¬ 
tracted from the total nitrogen of the flour, the remainder is multiplied 
by 6.25, and the product added to that obtained for the quantity of 
gluten, 

(4) The baking quality of the flour, as already stated, is tested by 
making bread from it. The important factors for estimating the 
quality of a given flour-are the color and the texture, l. a., the “light¬ 
ness” of the bread. The latter, is expressed in the size or better the 
volume of a loaf of given weight. For making the bread a baker’s 
oven of the latest and best construction was provided and the different 
specimens of flour to be tested were baked in the small loaves (Semmel) 
common in the region. Experience showed, however, that the oven 
did not permit sufficiently accurate control of the conditions of the 
experiment. Accordingly the method was changed, and arrangements 
were provided by which the dough is put in brass dishes 7.5 c. m. in 
height and 6 c. in. in diameter, opening at the top and bottom, but cov¬ 
ered at the top while baking. These are placed in a muffle oven heated 
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During a number of years past series of such experiments have 
been conducted on farms by men especially fitted for the purpose, some 
of -whom have been students at Halle. The experiments have been 
made with fattening oxen and steers, milch cows, and sheep. The 
methods and results published previous to January, 1892, have been 
recapitulated in the Experiment Station Record.* 

To secure the greatest practical uniformity, the concentrated feed¬ 
ing stuffs for all the trials'of a given series are obtained from a single 
source and distributed to the experimenters. The coarse fodders aie 
naturally of home production. Samples are taken of these from each 
farm and analyzed at the station, together with those of the concen¬ 
trated materials. 

The digestibility of the protein of the feeding stuffs is estimated by 
Stutzer’s method. For the fat and nitrogen-free extract Wolff’s coef¬ 
ficients are used. The nutritive value of the fat of concentrated feed¬ 
ing stuffs is taken as two and one-half times that of the nitrogen-free 
extract ; but as the ether extract of coarse fodder contains considera¬ 
ble admixtures of other materials than fat, it is only taken as equiva¬ 
lent to the nitrogen-free extract in nutritive value. 

In accordance with the older theory that the indigestible non-nitrog¬ 
enous extract of coarse fodder is nearly equivalent to the digestible 
crude fiber, the latter is assumed to be wholly indigestible and the 
former wholly digestible. The ration in each case is calculated on the 
basis of the percentages of digestible nutrients as thus computed. 

The number of animals in each lot in a series of experiments with 
oxen or cows is generally five or six, and in experiments with sheep, 
ten, there being as many lots as there are different rations to be tested. 

The feeding periods proper in experiments with oxen and sheep are 
ordinarily one hundred days and are preceded by preliminary periods 
of ten days. In experiments with milch cows there is likewise a 
preliminary period, of ten days, after which comes three test periods 
of thirty days each, separated by transition periods of ten days. The 
rations are usually reversed in different periods, being the same, how¬ 
ever, for the first and third periods, to allow for the natural depression 
in milk production. Formerly ten days were allowed for each, of the. 
three test periods, but experience has led to lengthening them to 
thirty days each. In the preliminary and transition periods the food 
is the same as that to be fed in the immediately succeeding period. 

In all the. experiments the animals are weighed at the beginning and 
end of each period. In the experiments with milch cows samples of 
the morning and evening nrilk are taken every third day during each 
of the test periods and analyzed. For the latter purpose determina¬ 
tions are made of specific gravity and fat, and the total solids are 
calculated by Fleiscbnianiffs formula. 

~~ ”, # Vol. xir, T pp“''i0?;557, aiid640. ' ” 



THE HALLE STATION. 


877 


For tlie estimates of financial results, which are especially sought in 
these experiments, the factors used are, on the one hand, the values, of 
increase in live weight with fattening animals, the milk produced by 
cows, the manure, and: the change in live weight of cows, and, on the 
other, the cost of feeding stuffs, housing, and care. From these the 
balance of profit or loss is calculated. 

The value of the manure is estimated from the quantities of valu¬ 
able fertilizing ingredients (nitrogen, potash, and phosphoric acid) in 
the food and bedding, making allowance for the amounts consumed in 
producing milk, meat, or wool. The calculations are facilitated by a 
system of farm bookkeeping, developed by an expert, and used with, 
his assistance on a number of farms iu the region. 

The system for conducting the’experiments has been elaborated 
during a series of years. In preparing for a campaign of cooperative 
trials, a specific, narrow question is decided upon, and the details of 
the plan are worked out by the station, and farmers invited to join. 
To those who are interested detailed directions are sent and arrange¬ 
ments are made with a certain number to join. Representatives of the 
station make personal inspection of the experiments from time to time. 
Forms for detailed reports are furnished to the experimenters. These 
reports are tilled out and returned to the station where they are worked 
over, and the outcome of the experiment is published. 

As contributions to the theory of animal nutrition these experiments 
do not compare with the researches of the experimental stall and the 
respiration apparatus. Even their practical value is limited, for the 
most part, to a certain set of conditions. But for the farmers who 
make them and the communities in which they live, their usefulness lias 
been demonstrated in many and most encouraging ways. 

During the year 1891* experiments on the value of molasses for feed¬ 
ing formed a. prominent part of this branch of the station’s work. The 
recent changes in the tariff on sugar manufacture have rendered the 
separation of sugar from molasses unprofitable, and consequently low¬ 
ered the price of beet molasses. It is mentioned that while formerly 
only small amounts of molasses could be fed with wet sugar-beet resi¬ 
due, the experiments have shown that larger amounts can be fed with 
the dried beet residue with advantage, and the results point to the feed¬ 
ing of molasses with dried beet residue as a profitable means of utiliz¬ 
ing this product. 

FIELD EXPERIMENTS WITH FERTILIZERS. 

For a long series of years the station lias planned practical field 
experiments with fertilizers which have been carried out by farmers in 
different parts of the Province. They have had to do with specific 
questions such as tire effects of fertilizers containing nitrogen, plios- 

* Maercker; Benefit der agr. efiem. Yeraucfis station zu Halle, 1891. 
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pltorie acid, or potash in different forms and amounts, upon sugar hoots, 
the sugar content as well as the amount of the yield being taken into 
account. The results of experiments are applicable chiefly In the 
region where they were made and there they have had the highest 
value. At the same time they teach much that is of general interest, 
and they are a most instructive illustration of the usefulness of such 
cooperati ve inquiry. 

One result of the experience of the station in held work has been 
to emphasize the need of investigations in which the conditions can bo 
better controlled and the phenomena can be more accurately studied. 
This is feasible only in experiments on a.small scale. Accordingly it 
was decided to make special studies of a number of representative soils 
of the Province by bringing small quantities to Halle and using them, 
with specimens taken from the neighborhood, in pot experiments. For 
this purpose a vegetation, station was established. 

THE VEGETATION STATION. 

Ill 1889, with the aid of a small grant from the Prussian Government, 
provision was made for experiments on the plan developed so suc¬ 
cessfully by Prof. Wagner at the station in Darmstadt. For this pur¬ 
pose buildings were erected in one of the suburbs of Halle and a piece 
of contiguous land was leased. 

Vegetation experiments , object .—The general purpose of this vegeta¬ 
tion station, as it is called, is to carry out experiments on a small scale, 
mostly in pots (vegetation cylinders), for the study of the supply of 
food to plants by soils and fertilizers. For the present a definite and 
narrow question is proposed. It is, so to speak, the analysis of the soil 
by the aid of the plant; or, more specifically, to learn what quantities of 
certain nutritive elements can be assimilated by plants from different 
kinds of soils. Attention has thus far been confined mainly to the phos 
phoric acid supply. 

The most of the experiments are made with soils in pots arranged on 
small platform cars which may be kept under cover or moved out into 
the open air, as occasion requires. A smaller number are made in pots 
which remain permanently outside. Incidentally a certain number of 
plat experiments are made on the soil of the adjacent field. One of 
the chief uses of these, plats'is'to prepare soil for the pot experiments. 
For the latter it is essential to have soil in which certain ingredients 
of fertilizers, nitrogen, phosphoric acid, or potash, will act effectively. 
In the highly cultivated soils of the region the available supply in the 
soil must often be reduced to fit them for the experiments. To accom¬ 
plish this incomplete fertilizes, nitrogen and potash, singly or in 
combination, are applied to the plats and exhausting crops of various 
kinds are grown upon them from year to year until the supply of the 
element in question is reduced to the required 'extent' When accumu¬ 
lated stores of the element have thus been removed and the soil has 
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only its natural and constant supply to rely upon, it is in condition for 
a fair test of its power to furnish the element to plants grown upon it. 

In the investigations on phosphoric acid the specific questions pro¬ 
posed are: (a) How large amounts of phosphoric acid can be assimi¬ 
lated by different plants from the same soil? (h) Can different soils 
with like proportions of phosphoric acid supply different amounts to 
the same kind of plant! If such is the case the phosphoric acid must 
vary in solubility in different soils, (e) With what maximum content 
of phosphoric acid does the soil cease to react with phospliatic fer¬ 
tilizers; in other words, how much phosphoric acid must the soil have 
in order to render this ingredient superfluous in manure ? 

Parallel with the vegetation experiments a series of laboratory 
investigations are made to compare the quantities of phosphoric acid 
taken from the soil by the, plants with the quantities in certain 
reagents, as dilute citric acid. 



Fig. 2.—Buildings of vegetation station. 


Equipment.—The buildings of the vegetation station (Fig-. 2) are two, a 
plant house, partly of glass, and au adjoining abed. There about two 
and one half acres of land connected with them and available for 
experimental purposes. The vegetation station is connected with the 
main station in the city by telephone. 

The plant bouse, or principal building, is of brick, 48 feet long by 33 
feet wide, and divided into three apartments. The largest of these 
occupies the whole of one side and serves as a greenhouse, the ground 
dimensions being 48 by 17J feet, and the height from 11 feet in front 
to 18 feet at the rear. The roof and front are of glass and the front 
has doors through which the platform cars can be moved out on tracks. 
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The remaining two rooms occupy the other side of the building. One 
is 15£ feet square and is used for preparing materials, weighing, etc. 
The other is 15.] by 32 feet, and serves as storeroom. 

The second building is a' plain wooden structure adjoining the 
plant house and serving to protect the plants at night and in bad 
weather. Its length, is 03 feet, width 33 feet, and height from 11 feet 
in front to 15 feet in the rear. The front is entirely open and a system 
of tracks leads out into the held in front of the building. 

The ears hold 30 vegetation cylinders each. Tie glass house 
accommodates 12 cars with 432 pots. In the shed are at present 10 
ears with 570 pots, though there is room for 20 cars, thus accommo¬ 
dating 720 pots. The two buildings thus afford protection for 1,152 
vegetation pots with plants. 

A considerable number of pot experiments is made in vessels 
standing permanently outside either on frames or in the ground. 
* This, however, is an expedient necessitated by the present lack of 
room in the houses. Satisfactory results are obtained when the plants 
are not injured by cold, wind rain, or, what is most to be feared, lmil. 

The plat experiments stand midway between the vegetation experi¬ 
ments in pots and ordinary field experiments. 

Conduct of pot experiments .—The pot experiments are made with 
natural soils in zinc cylinders. In order to secure soils fitted for the 
study of the questions relating to phosphoric acid, several hundred 
samples were brought from different parts of the province and 
examined in the chemical laboratory. The chief stress was laid upon 
the amount of phosphoric acid soluble in citric acid. The soils which 
seemed best fitted for the investigation were selected. To prepare 
them for use they were dried, the lumps broken, and when necessary 
sifted. They were then put in sacks, marked, and set aside. 

Shortly before taking the portions of soils for the experiment the 
moisture is determined in each. The cylinders are of a size to hold 
soil containing 13 pounds of dry matter. Before tilling, those to be 
used for a series are made of equal weight by placing gravel in the 
bottom. The object of this is to facilitate the watering, as explained 
below. Exceptional quantities of gravel are employed with exception¬ 
ally light or heavy soils in order that the soil may come up to t he 
proper level in the cylinder. In filling the cylinders the soil is 
weighed, the weighed portions of the fertilizers to be added are mixed 
with it, and the mixture is filled into the cylinder with a wide funnel. 
After the soil has been properly packed the seeds are put in, twenty 
kernels in each pot in case of cereals. At first such quantities of 
water are added as judgment indicates ; ■ later the qantity is regulated 
by the weight so as to maintain the moisture within the range best 
adapted to the demands of the particular plant. 

Photographs of typical groups of experiments are made from time to 
time during the period of growth. 
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The plants are harvested when ripe, the straw and grain of cereals 
being; weighed air dry. The straw is prepared for analysis by grinding 
in the Excelsior mill. The kernels are coarsely ground for water deter¬ 
mination, but used whole for determining phosphoric acid au<l nitro¬ 
gen. With careful selection of samples the determinations in the 
imgToiuxd grain are satisfactory. 

The real import of tlie vegetation experiments, for which these exten¬ 
sive arrangements are provided, will be better understood from consider¬ 
ation of the experience which has led to them. 

The proper use of fertilizers has been for many years among the 
most important branches of inquiry pursued by the Halle station. 
This is naturally the case because of the intensive farming in the 
region, the need of the greatest economy in the use of fertilizers and 
the intimate relation between the farmers and the station. To learn 
the ways in which the plant acquires the elements of its food and 
their several functions in its nutrition is essential. But researches 
for the discovery of these abstract principles were being carried on 
by such men. as Hellriegel in Bernburg, JSTohbe in Thar and, and scores 
of other able investigators in tlie experiment station and university 
laboratories near Halle and elsewhere in Germany, not to mention 
those in other countries. The first especial duty of "the Halle station 
was to find how the farmers in whose special service it works might 
manure their lands and feed their crops most profitably. 

For this purpose the station, under the leadership of Prof. Maercker, 
instituted years ago a series of field trials with fertilizers by farmers on 
their own farms, as above related. These were continued year after 
year on a large scale. The results were collated and published and 
brought information of great practical value. But as the time passed 
by and the farmers had learned the more important teachings of the 
experiments and how to apply them to practice, the need of more fun¬ 
damental research was more and more pressingly felt. What kinds of 
soil demand phosphoric acid or potash or nitrogen? In what farms 
may the latter be best applied? Can not ways be found for determin¬ 
ing directly the needs of different soils? It was evident that these 
questions must be investigated and that ordinary field experiments 
would not suffice for their solution. 

Meanwhile, Wagner’s system of experimenting with natural soils in 
pots and boxes had been successfully developed and seemed to offer 
the needed means for the study of some of the underlying principles 
of manuring. Accordingly, a considerable sum was invested by the 
station in the buildings and apparatus for experiments. A single and 
very narrow question was selected from the large number, the solution 
of which was most pressingly called for, and arrangements were made 
for carrying out many hundreds of individual trials each year for a 
long series of years. This was done with the full knowledge that sev¬ 
eral-seasons might pass without any practical results, but with the hope 
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that something definite might in the end be discovered,, All this was 
with the full approval of the practical men in whose hands rests the 
responsibility for the management of the station. Such are the ways 
which long experience shows to be best for meeting the needs of prac¬ 
tical farming. 


BOTANICAL INVESTIGATIONS. 

Another branch of the work of the station, which has grown with 
the demand until it is.now quite large, is carried on in the botanical 
laboratory. The chief duties of the station botanists are the testing of 
seeds and of feeding stuffs, but they are likewise called upon to make 
microscopic examina tions of fertilizers for the detection of adulterations, 
and of drinking water and that used tor technical purposes. They also 
inquire into the nature of the diseases of plants and give advice as to 
the means of prevention or cure. Injuries to vegetation by factories are 
also subjects of inquiry from time to time. The study of soils with ref¬ 
erence to beet nematodes has been given over to a- station established 
in connection with the agricultural institute of the University for the 
especial investigation of this subject. 

The methods of examination of seeds are essentially as agreed upon 
in 1891 by the German stations which exercise the seed control.* The 
principal tests made in seeds are those of vitality, water content, and 
origin or trueness to name. 

For germination of most seeds, except those of grasses, plates cov¬ 
ered with sand are prepared. These are conveniently covered with 
glass plates and piled one upon another ; by this means space is econo¬ 
mized and too rapid evaporation of water avoided. Before placing on 
the plates the seeds are soaked in distilled water for a number of hours. 
To maintain a large number of plates at the proper temperature (20° C.) 
a germinating case (Keimschranh) has been devised by Prof. Maereker. 
It consists essentially of a water chest below, which is warmed by a gas 
flame, and a cabinet above with shelves and compartments to hold the 
seeds. The draft from the flame is carried by a flue passing upward 
through the cabinet. 

The duration of the germination test differs, of course, for different 
kinds of seeds, being ten days for cereals, fourteen days for beet seed, 
and twenty-eight days for most grasses.. On the seventh day of germi¬ 
nation, beet seed is sorted; the sprouts are removed from those which, 
have sprouted, after counting the number of sprouts, ami the seeds are 
placed on another plate as before. At the end of fourteen days the test, 
is closed, the sprouted seeds are counted, and the purity determined. 
Seeds which have been injured in threshing so as to impair their vitality 
are counted as impurity. ■ 

* Verhandlnngen der Vorstiinde von Sameiikontrolstutloneu m Halle, 1891; LandwT 
Vers. Slat,, 40, p. 69. 
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The water content is found by drying a quantity of the seed in a bath 
at 105-110° 0. Beet seed, according to the Magdeburg standard, should 
contain from 12 to 15 per cent of moisture, and not oyer 3 per cent of 
impurity. 

Often the only available basis for judgment as to trueness to name, 
or origin, is the weed seeds occurring as impurity, or a field trial. 

In the examination of clover seed, lucern, etc., for Guscuta seed, 
the whole sample is screened in a cylindrical metal sieve, run by a 
motor. 

An idea of the activity of the seed control may be gathered from 
the number of samples of seeds examined annually. This increased 
from 449 in 1880 to 735 in 1S91, and to 821 during the first four 
months of 1892. 

In the German stations which exercise the so-called control of 
feeding stuffs by examination of the composition and character of 
sample, increasing stress is laid upon microscopic tests. These are 
made in large measure by the botanists of the Halle station. Samples 
of feeding stuffs not already in a fine mechanical condition are ground 
in the Dreefs mill, a portion of the original unground sample being 
retained. A general examination is made as to odor, color, general 
appearance, etc., and a sample is screened on a set of four sieves with 
meshes ranging from 0.5 to 1.5 itnn* The portions remaining on each, 
sieve are poured out upon glazed paper and examined with a small 
lens. Samples are also prepared for the microscope by maceration, 
slides being made from the finer material with iodine-potassium-iodide 
solution. 

Besides determining its purity an attempt is also made to ascertain 
the healthfulness of the feeding stuff*, and this is often the most 
difficult part, especially for the novice. Bacteriological examinations 
are usually omitted as they require too much time. 

*These sieves are made by Dreefs, Halle. 
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CHEMISTRY. 

E. W\ Allf.Nj Editor, 

Analytical methods (Xew Jersey Stas. Report for 1892 , pp. 184 - 
196 ).—“In connection with the regular analytical work the station has 
studied and tested several new or modi tied methods, as follows: (I) 
The Gunning method for the determination of total nitrogen, and a 
modification applicable in the presence of nitrates; (2) the Ulseh 
method for the determination of nitrates, and a modification appli¬ 
cable in the presence of other forms of nitrogen; and (3) the omission 
of sodium chloride in the Lindo-Gladding method for the determina¬ 
tion of potash.” 

The Gunning method for the determination of total nitrogen, and a 
modification applicable in the presence of nitrates (pp. 185-188).—The 
Gunning method for nitrogen has been.compared during the year 
with the Kjeldahl method. “The results secured were very satis¬ 
factory, and the method much preferred to the Kjeldahl, mainly 
because it obviates the use of potassium sulphide, which is a disagree¬ 
able reagent to handle besides adding weight to the solution.” 

In comparisons on 10S samples, the greatest difference between the 
two methods was 0.12 and the average ditference 0,017 per cent. The 
Gunning method gave higher results in 59 cases, lower in 11 cases, 
and in 8 cases the results of the two methods were identical. The 
•results of these comparisons are tabulated. 

A modification of the Bcovell method for fertilizers containing 
nitrates is proposed, 10 grams of sulphate of potash being used in 
place of the metallic mercury in the digestion. 

The use of this method was begun early in the season, and the results compare so 
favorably with those obtained by the official method that it was used as a cheek in 
all samples containing nitrates. The only precaution necessary to he observed is 
to digest at a low temperature at the beginning, and then to continue the strong 
digestion for at least two hours. The advantage of this method over others that 
have been suggested is mainly due to the fact that all the necessary reagents may 
be added at once and in the beginning of the determination, 
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This modification was tested in comparison with the official method 
on 55 samples in which the nitrate nitrogen ranged from 0,10 to 5.52 
per cent, and the results are tabulated. The average difference was 
0,01 per cent, and the greatest difference 0.12 per cent. 

The Ulsch method for the determination of nitrates, and a modification 
applicable in the presence of other forms of nitrogen (pp. 188-193).—As 
the result of a study of the Ulsch method in comparison with others 
the following modification is recommended: 

Weigh off 1 grain of sample in a flat-bottomed 500 c. e. flask. Add 2 grams of 
reduced iron, 25 c. o. of water and 5 c. c. of sulphuric acid (specific gravity 1.35). Shake 
well, close the neck of the flask with a rubber stopper in which has been inserted 
a dropping-bulb. Boil for live minutes j rinse the contents of the bulb into 
the flask, add about 100 c. c. of water, a little paraffin, and 3 grams of heavy 
oxide of magnesia. Distill for thirty-five minutes and proceed as usual. The nitro¬ 
gen obtained represents the nitrates and the ammonia contained in the sample, from 
which result the amount of nitric nitrogen can. be obtained by deducting the per¬ 
centage of ammonia found. 

The chief advantage derived from the use of this method is its rapidity, it being 
possible for one worker to make twenty-four determinations in from three to four 
hours, which is twice as rapidly as can he done by the Sehulze-Tiemaim method, now 
generally used. With this gain in time, accuracy is not impaired. 

The modified Ulsch method was found as accurate as the Schulze- 
Tiemaim method. The results of comparisons are tabulated. The 
average difference between the two methods on 77 samples was only 
0.004 per cent. The Ulsch method for pure salts is given. 

The' omission of sodium chloride in the Lindo- Gladding method for the 
determination of potash (pp. 194-190).—Comparative determinations 
•were made of the potash in 191 samples of fertilizers by the Lin do- 
Gladding method with and without the addition of sodium chloride. 
The results are tabulated. . 

The greatest difference in any ease is 0.20 per cent, and the average difference 
0.076 per cent. In 165 samples the difference is 0.15 per cent or less, and in 130. 0.10 
per cent or less. Ia 94 eases lower results were secured from the omission of salt, in 
89 cases higher, and in 8 eases the percentages were identical. Inasmuch as these 
determinations were made upon different solutions of different, amounts of material, 
and in the usual rapid way during the rush of fertilizer work, these results are con¬ 
sidered entirely satisfactory, and the use of sodium chloride in potash work will 
therefore he abandoned at this station. 

Apparatus (JSeio Jersey Stas. Report for 1892, pp. 197-30 f figs. i).— 
Descriptions are given of apparatus for drying in hydrogen, appa¬ 
ratus for fat extraction, a bath for the digestion of phosphates in 
ammonium citrate, pipettes of special volume for the simplification of 
calculations, and the use of compressed air for transferring wash 
solutions. 

Apparatus for drying in hydrogen { pp. 197-200),—This' is illustrated 
by two.figures. It may be described.as a cylindrical copper, vessel set 
into a copper water bath, with constant whiter supply. The inner ves¬ 
sel is closed at the top by a heavy brass lid which screws 'down upon a 
11875—Iso. 4—3 
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rubber gasket, and has two openings for hydrogen, one at the bottom 
and the other at the top. The substances are placed in fat-extraction 
tubes, and these are placed inside the inner vessel and held upright 
in a rack. The rack holds eighteen tubes. The hydrogen is supplied 
from a Kipp generator of ordinary size, a pair of large bottles filled 
with water being so connected with the generator as to keep the supply 
of gas regular and constant. 

Apparatus for fat extraction (pp. 200-201).—A battery of twelve 
extractors is fig nred, with condensers made of IJ-mch iron tubing, 
which are connected with each other and all cooled by one stream of 
water. Water baths for the fat flasks are held in a metal frame below. 
The apparatus is very compact. 

Bath for the digestion of phosphates in ammonium citrate (pp. 201, 
202).—This consists of a copper bath 18 by 12 inches and 5 inches deep, 
within which fits a framework of wood. This frame has openings for 
the necks of twelve flasks, and when wet its weight is sufficient to 
immerse the flasks up to the neck. The holes are large enough to per¬ 
mit the flasks to be agitated. u The covering of the entire surface of 
the water with a nonconducting material maintains the required tem¬ 
perature for half an hour almost without assistance.” 

Pipettes of special volume for the simplification of calculations (pp, 
202-203).— 1 The capacity of pipettes for use in determinations of total, 
soluble, and insoluble phosphoric acid, of potash, and of chlorine, and 
the details of the method of procedure are given in a table. ’ 

The use of compressed air for transferring wash solutions (pp. 203, 
204).—The solutions used in washing in various kinds of determina¬ 
tions are contained in large bottles and are forced out for use by means 
of compressed air, instead of using ordinary wash bottles. The com¬ 
pressed air is secured in the following maimer: “A standpipe, 7% 
feet high, is kept full to overflowing by a connection with the city 
water and tends to empty into a large bottle, which at the start is full 
of air. The latter is consequently under pressure, and is conducted by 
J-inch lead tubes to various parts of the laboratory, where any wash 
bottle of any size may be connected.” 


2GOL0GY. 

Carbon bisulphide as a squirrel exterminator, C. P. Fox (Idaho 
Sta. Bid. Wo, 4, July,1893, pp 6-10), —A popular bulletin on the sub¬ 
ject of ground squirrels or gophers, two species of which, Spermophilus 
elegans and & mlumhimm , are mentioned as abundant in different 
• parts of the State, Various methods are suggested for their destruc¬ 
tion, carbon bisulphide being especially recommended. Detailed 
instructions are given for the use of this exterminator, and its more 
general use advised. ■ , *' ■ 
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A patent explosive bomb is described; which, being placed in the 
burrows and exploded, liberates a poisonous gas. It is said to be very 
effective, but too expensive for general use. 


FERTILIZERS*, 

W. H. Beal, Editor . 

The production of manure, GL C. Watson (New Torii Cornell 
8ta . Bah No . 56‘, 1895, pp. 167-175 ).—During the winters of 

1891~ ? 92 and 1892- J 93 experiments were made to determine the amounts 
of nitrogen, phosphoric acid, and potash recovered in the excrement 
of sheep, calves, pigs, cows, and horses, as affected by the age of the 
animals and the quantity and quality of the food. Similar experi¬ 
ments were reported in Bulletin hTo. 27 of the station (E. S. B., vol. in, 
P* 89). 

Experiments with sheep (pp. 159-103).—Ten mature thoroughbred 
Shropshire and Horn Dorset rams and two grade Merino ewes, in lots of 
two each, were kept in pens on water-tight galvanized iron pans, and fed 
liberally on hay, corn, and oats, or hay, wheat bran, cotton-seed meal, 
and linseed meal, for periods of from twelve to twenty-one days. The 
amount and composition of the food was determined, and the animals 
were supplied with sufficient finely cut wheat straw of known composi¬ 
tion to keep them clean. The amount and fertilizing constituents of 
food consumed, and the fertilizing value of the excrement voided and 
of the manure obtained are tabulated. 

The voidings recovered in these experiments were comparatively rich in nitrogen 
and poor in phosphoric acid and potash. This is true not only of the average, hut 
also of each individual experiment. * * * Where the aim was to feed as nearly 

as possible a maintenance ration, the proportion of nitrogen to phosphoric acid and 
potash did not differ materially from the proportion of these ingredients recovered 
in experiments where the sheep were fed all the grain they would eat. * * * 

The average value of the excrement recovered, per 1,000 pounds of live weight of 
animal per day, which is a little over 7 cents, fairly represents the value of the 
excrement from a large flock of sheep where a portion of them are fattening animals. 
It is true that during some of the experiments the sheep were fed a heavy grain 
ration, but in others they were fed a light ration of carbonaceous grain. The 
average ought to represent fairly well the excrement from flocks fed clover hay and 
a fair grain ration. 

The relation of the amount of water drank to the amounts of dry 
matter and of nitrogen is shown in a table. 

These experiments show quite conclusively that the water consumption is gov¬ 
erned far more by the amount of nitrogen in the food than by the total amount of 
dry matter which it contains. * # # With one exception the lowest in nitrogen 

consumption drank the least water, the next higher in nitrogen consumption was 
the next higher in water drank, the third in nitrogen consumption also was third in 
the amount of waiter drank, and this order was maintained throughout the remain¬ 
ing experiments. * * * 
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It does not follow that where nitrogenous food forms a large portion of the ration 
that the manure will contain a much larger per cent of nitrogen than if the food 
were only moderately rich in nitrogenous constituents, for in ordinary practice the 
increased secretion of urine will demand a greater supply of bedding, which would 
decrease the percentage of nitrogen in the manure, so that the proportion of nitro¬ 
gen to the weight of manure would not he increased, while the total nitrogen 
voided would he in great excess of that voided from less nitrogenous food. 

Experiments with calves (pp. 163, 164).—Two high grade Holstein 
calves were placed on the manure pans as described in the experiments 
with sheep, and bedded liberally with finely cut, clean wheat straw.; 
The food consisted in one case of skim milk, corn meal, wheat bran, 
and hay, and in the other of corn meal, linseed meal, wheat bran, and 
hay ; and the experiments lasted twelve and fifteen days, respectively. 
Data similar to that for the experiments with sheep are tabulated. 

As would bo expected, the manure made in the experiment where skim milk formed 
a considerable portion of the diet was particularly poor in nitrogen and phosphoric 
acid. Not only was the skim milk more digestible, which resulted undoubtedly 
from a greater proportion of these fertilizing constituents being used to build up 
the animal body than was the case in the experiment where less digestible food was 
fed, but the increased secretion of urine from the skimmilk diet required so great 
an amount of bedding to keep the calves clean that the manure was necessarily 
poor. * * * 

The excrement recovered in these two trials with calves will not differ materi¬ 
ally in quantity or quality from that recovered in ordinary practice, for the food fed 
did not differ materially from that usually fed throughout the country. So that the 
average value recovered per 1,000 pounds of live weight of animal per day, which 
is nearly 7 cents, will represent the value of the excrement produced from this class 
of animals throughout the State as well as on the university farm. 

Experiments with %mgs (pp. 164-166).—Three seven-day experiments, 
each with three thrifty Foland-Ghina pigs, were carried out as with, the 
sheep. Two lots were fed skim milk, corn meal, and meat scraps, and 
one skim milk, corn meal, wheat bran, and linseed meal. 

The value of the excrement per ton is nearly the same in each of these three experi¬ 
ments, while the value recovered per day is nearly twice as much when the ration 
consisted of corn meal and meat scraps, as when corn meal, wheat bran, and linseed, 
meal were fed. The highly nitrogenous ration greatly increased the liquid voidings 
and this, more than any other one thing, caused the great weight of total voiding 
•" per day without proportionately increasing the percentage of nitrogen. * * 
These pigs were fed a highly nitrogenous ration for the production of lean meat 
and without doubt the excrement, valued at 17 cents per day from .1,000 pounds live 
weight of animal, is considerably more than would have been obtained had the grain 
ration consisted mostly of com. 

Experiments with cows (pp. 166-169). 

, Eighteen cows of the university herd were kept tied in the stalls for twenty-four 
hours and bedded liberally with cut wheat straw and the drops im the rear of the 
cows sprinkled with plaster. The ration fed consisted of hay, corn, silage, grain, 
and roots. * * * 

, The ration fed during these experiments was the same as that usually fed; no change 
of food was made in any way on account of the manure experiments. * * * The 

fertilizer value of the excrement recovered during these trials wifi fairly represent 
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the average value recovered from the university herd during the winter months 
when the cows are fed a hay and grain ration similar to that given. * * * 

The value per day of excrement from 1,000 pounds live weight of animals, which 
is a trifle over 8 cents, represents the value of the excrement produced by the uni¬ 
versity herd at the prices given. This agrees closely with the results of a former 
trial. * * * 

As the amount of bedding used in these experiments did not differ materially from 
the amount used in ordinary practice where the cows are kept tied in the stalls most 
of the time, the average of these analyses may he said to fairly represent the manure 
made by milch cows when fed a liberal grain ration. 

1Experiments with horses (pp. 169,170). 

, Five horses, 4 work horses, and 1 two-year-old colt, were put on an experiment 
for manure production for twenty-four hours. These horses were kept in stalls, tlifc 
floors of which were water tight. Both the stalls and the drop at. the rear of the 
stalls were bedded with finely cut wheat straw and sprinkled with plaster. 

The work horses were fed hay and a grain ration of 12 quarts per day, consisting 
of oats, corn meal, and wheat bran; the colt had hay only. * * * 

In this experiment the quantity of straw used as bedding was sufficient to keep 
the horses clean, and probably would be similar in quantity to the amount of straw 
used in ordinary practice. The amount of plaster used, however, was greater than 
would ordinarily be used. This would tend to make the manure of less value per 
ton than average horse manure where plaster was not used. 

Discussion and summary of results (pp. 170-175).—The following table 
gives a summary of the principal results obtained in the above experi¬ 
ments : 


Amount , composition, and value of manure produced by different kinds of farm animals. 


| Amount and value of mn- 
Analyses and value per ton of manure. i mire per 1,000 pounds 

| live weight per day. 



Water. 

Nitro¬ 

gen. 

Phos¬ 

phoric 

acid. 

Potash. 

Value 
per ton.* 

Pounds 
per day. 

Value 
per day.* 

Value 

per 

year.* 


Per cent, 
50. 52 
77. 7i> 

Per cent. 
0.7G8 
0.497 

Per cent . 
0.391 
0. ”172 

Per cent. 
0.591 
0.532 

$3.30 

34,1 

$0.072 

$20.00 

ru v).o ** 

2.18 

67, 8 

0.067 

24 45 

Pi<*.s.... 

74. i;j 

o! 840 

0. 390 

o! 320 

3.29 

S',). g 

<>: iG7 

GO! 88 

(’ows _____... 

75.25 

0.420 

0. 290 

0.440 

2.02 

74.1 

0. OHO 

29.27 
27.74 

Horses..... 

48. GO 

0.490 

0.2(50 

0.480 

2,21 

4,8.8 

0,07(5 



* Valuing nitrogen at 15 cents, phosphoric acid at 0 cents, and potash at 4& cents per pound. 


It will be noticed that the average amount of nitrogen recovered in all the ma¬ 
nures is considerably more than that of potash and about twice the amount of phos¬ 
phoric acid. It is true that in some cases the food fed was highly nitrogenous, but 
in the majority of cases the ration was the same, as that usually fed on the univer¬ 
sity farm. * * # 

The largest amounts recovered per day were in experiments where the food con¬ 
sumed gave a comparatively narrow nutritive ratio, or else the food was largely 
liquid, as was the case with the calves. In either case it was the amount of urine 
secreted that greatly increased the total weight of excrement. 
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The average percentages of the fertilizing elements of the food recov¬ 
ered in the manure are shown, in the following table: 


Fertilizing elements of the food recovered in the manure . 



Number 
of experi¬ 
ments. 

Nitrogen. 

Phos¬ 

phoric 

acid. 

1 

Potash. 

Sheep 

6 

Ter cen t 
62 

Ter cent 
73 
39 

Per cent . 
64 

f I'-U Vf*S ■ v „ r_-_ ............ .... . 

2 

56 

96 


3 

80 

73 

89 




A vftrrtffft „ _ ..... ..._... . 


70 

02 

S3 




Average of the three constituents, 71 per cent. 


Without doulbt the general average of the plant food recovered is considerably 
lower than would be the case in ordinary practice where a larger proportion of 
mature animals are kept. It is frequently stated in genera] terms that 80 per cent 
of the fertilizer value of animal food is recovered in the excrement, and when w© 
consider that of the eleven experiments five were made with young animals, it is 
tail* to presume, from the results of these experiments, that considerably more than 
70 per cent would be recovered in ordinary practice, particularly if a considerable 
portion of the stock fed were fattening animals'. 

Ill order to facilitate the application of the results of these experi¬ 
ments in general practice, the fertilizing constituents and value of a 
number of common feeding stuffs are given and discussed. 

Fertilizer inspection and analyses in Mew Jersey, E. B. Yoor- 
hees, L. A. Yoorhees, J. P. Street, and I. A. Lee (Few Jersey 
Stas. Report for 1892 , pp. 9-84). —This report includes discussions, 
accompanied by analytical and statistical data, of the following topics: 
The quantity and value of the fertilizers used in the State during the 
year 1892; comparison of the year’s trade with that of preceding years 
(1882-1891); the market prices of fertilizers; incomplete fertilizers— 
their economic purchase and rational use; home mixtures—formulas, 
composition, and cost; and complete fertilizers, bones, and miscellane¬ 
ous products—their guaranteed chemical composition and relative 
commercial value. The principal part of this matter lias already appeared 
in Bulletins Mos. 88 and 89 of the station (E. S. B. ? vol. iv, pp. 245 and 
405). 

The total sales of fertilizers reported this year [47,654 tons, valued at $1,509,921] 
are greater than for any preceding year since 1882. The complete fertilizers, 33,821 
tons, indicate an expenditure this year of about $1,150,000, or 76 per cent of the 
total. This percentage is almost identical with that shown in previous years. In 
raw materials an increase is noticed in all cases except boneblaek superphosphate 
and muriate of potash. The amount of ground bone reported as sold during the 
last year is considerably less than that reported in 1891. * * * 

In raw materials there was a slight decrease in price in all cases except kainit 
and muriate of potash. Ground bone is a trifle lower, while the price of ammoniated 
superphosphates without potash is slightly higher. These fluctuations in price, 
however, have had little effect on the price of .complete fertilizers; the average price 
this year, $34.19 per ton, is almost identical with that of last year, and is lower than 
in any year since the station's establishment. 
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Miscellaneous analyses (New Jersey Stas . Report for 1892,]). 156). 
—Tabulated analyses with reference to fertilizing ingredients of 
tomato vines, Niagara grapes, grapevine primings, mixed sedge and 
rush, potato parings,'and the roots and stubble of crimson clover (see 
below). 

Fertilizer inspection and analyses in West Virginia, J. A, 
Myers (West Virginia Sta. Special Bui., Aug . 10,1893 , p. 1 ). — Analyses 
of 126 samples of commercial fertilizers collected during 1893 are 
tabulated. 


FIELD CROPS. 

J. F. Duo gar, Editor ; 

Crop tests, E. B. Vorhees (Rcw Jersey Stas . Report for 189.2, pp. 

130 - 118 ). 

Synopsis. —The following subjects are treated: Experience of New Jersey farmers 
with crimson clover; composition of crimson clover; methods of growing tobacco; 
and notes on sugar beets grown in the State. 

Crimson clover (pp„ 130-144).—The experience of 21 farmers with this 
plant was uniformly favorable. The plant proved hardy and vigorous 
under relatively unfavorable weather conditions. Several growers 
emphasized the importance of home-grown seed. The following table 
gives the composition of green clover cut May 28 when in full bloomy 
and of two samples of hay: 

Composition of crimson clover* 



Water. 

! 

Crude 

fat. 

Crude 

liber. 

Crude 

protein. 

Crude 

ash. 

Carbo- 

hy¬ 

drates. 

Albu- 
| mi- 
1 noid 
nitro- 
i gen. 

Total 

nitro¬ 

gen. 

i 

Phos¬ 

phoric 

acid. 

! 

Potash. 

Lima. 


Per 

Per , 

Per 

Per 

Per 

Per 

Per 

Per ; 

Per 

Per 

Per 

Green crimson 

cent. 

cent 

cent. 

cent. 

cent 

cent,. 

cent. 

cent. 

cent 

cent 

cent 

clover. 

78.42 

0.57 

5.89 

3.48 

1.99 

9. G5 

0.44 

0.50 

0.11 

0.45 

0.13 

Crimson clover 
hay .. 

22 

1.49 

84.90 

35. 06 

9.32 

32.01 

2.18 

2.41 

0.71 

2.78 

1.77 

bo.. 

8. 82 

1.90 

29.15 

10.04 

7.41 

36. G8 

1.82 

2.57 

0.60 

1.68 

1.83 


The above analysis of green crimson clover is compared with average 
analyses of red clover and of green rye, calculated to the same water 
content. Green crimson clover contains 17 per cent more protein than 
red clover and 59 per cent more protein than green rye. It contains 
nearly double the amount of carbohydrates found in rye and only about 
half as much crude liber. Comparing the average composition of three 
samples of crimson clover hay with the average composition of ted 
clover, as established by the station in 1886, and calculating both to the 
same water content-, crimson clover hay contains more crude protein and 
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less carbohydrates than red clover hay. The amount of digestible 
matter in 100 pounds of crimson clover hay was 0.05 pound of fat, 14.52 
pounds liber, 0.25 pounds of protein, and 26.28 pounds of carbohy¬ 
drates; and‘.in 100 pounds of red clover 1 pound of fat, 13.25 pounds 
of liber, 6.48 pounds of protein, and 26.9 pounds of carbohydrates. .The 
nutritive ratio of crimson clover was 1:4.7, and of red clover 1; 6.5. On 
this basis a ton of crimson clover hay contained 55.4 pounds of digestible 
protein in excess of that found in a ton of reel clover hay. 

To ascertain the value of crimson clover as a green manure the roots 
and stubble together and the tops were analyzed, with the following 
result: 

Analyse® of tops and roots and stubble of crimson clover. 



Total dry 
matter. 

Ash. 

Organic 

matter. 

Nitrogen. 

3 " 

Tops...' 

Hoots and stubble... 

i Per cent. 
21.58,; 
25.00 

Percent. 

1 1.00 

1 2.85 

Per cent. 
10. 50 
22.15 

Percent. 
0.5f> 

Percent. : Percent. Percent. 

; 0.11 ! 0.45 j 0.40 

. 0.U8 i 0.47 j 0. U 


Of the whole plant, including roots to a depth of 6 indies, 15 per 
cent consisted of roots and stubble, so that for every ton of green clover 
cut there was left 353 pounds of roots and stubble. 

A crop of 5 tons of green clover per acre plowed under would fur¬ 
nish 2,350 pounds of organic vegetable matter, or as much as that 
supplied by 7.5 tons of average stable manure. This vegetable matter 
would supply nearly as much nitrogen and potash as would be furnished 
by the amount of manure mentioned, but considerably less phosphoric 
acid. 

Tobacco (pp. 144-146).—An account is given by a successful tobacco 
grower in the State of the methods of growing and handling the 
tobacco crop. This grower manures heavily with barnyard manure a nd 
with commercial fertilizers, and estimates the expenses of manuring 
and cultivation at $125 per acre. 

Sugar beets (pp. 147,148).—Notes on a crop grown in Camden County, 
with analyses of the same. The stand was poor and the yield light. A. 
sample of beets analyzed showed 13.23 per cent of sugar with a purity 
coefficient of 85.5 per cent for the juice. 

Experiments with fertilisers on white potatoes, E. B. Voo:u- 
hees (¥ew. Jersey Stas, Report for 1892 , pp. 100-104), —These experi¬ 
ments were conducted on a plan similar to that followed In 1891 (Special 
Bulletin P: E. S. B., vol. hi, p. 881), the object being “to test the effect 
of different methods of manuring’ and of the effect upon the yield and 
quality of the potato of the different forms of potash salts. It differed 
from the plan last year in that the kainit was not used, since in the 
experiments of 1890 and 1891 it was distinctly shown that the direct 
application of large quantities of this salt was not beneficial.” 

Data relating to yield and composition of the product from the dif- 
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ferciit'ly manured plats arc tabulated, but on account, it is believed, of 
the dry weather at'time of setting, u there is such a lack of uniformity 
of yields even on plats, treated alike that except perhaps in the case of 
| one] experiment nothing positive is shown in reference to the effect of 
different forms of potash salts. The only point shown is that, on the 
whole, barnyard manure alone or in connection with chemical manures 
1 moved more useful under the conditions than the chemical manures 
alone.” 


HORTICULTURE. 

Experiments with fertilizers on tomatoes, 13. I>. Yoobxxees 
(New Jersey Stas, lieporf for 189.2 j pp. 85-100 ).—This js a continuation 
on a form in Gloucester County, New Jersey, of experiments begun in 
1889 and reported in Special Bulletin O of the station (E. S. B. ? vol. 
m, p. 879). These experiments were planned primarily to determine 
the value of nitrate of soda as a fertilizer for tomatoes. “ This material 
was used on twentietli-acre plats at the rate of 100 and 320 pounds per 
acre. It was applied alone in one (May (>) and two applications (May 0 
and June 7), and in combination with muriate of potash (160 pounds) and 
dissolved boneblack (820 pounds). Barnyard manure at the rate of 20 
tons per acre was applied on. one plat, and two remained unfertilized. 
The practice of the most successful growers was followed in the 
management of the crops. Data relating to yield, and selling price of 
tomatoes at different pickings, the relation of the yield and value of 
early tomatoes to the total yield and total value of the crop, and the 
amount arid value per acre of the increased yield due to the different 
fertilizers and to different methods of applying nitrate of soda, are 
tabulated and discussed. The results in general confirm those of pre¬ 
vious experimen ts. 

The [average] results of four experiments show that as a fertilizer for tomatoes 

(1) nitrate of soda is superior to both barnyard man are and in inerai fertilizers alone; 

(2) nitrate of soda alone is on the whole but slightly less effective than the complete 
manure; (8) when small quantities of nitrate are used, the second application is 
advantageous; and (4) large quantities (820 pounds per acre) of nitrate are more 
effective than small quantities (160 pounds per acre); * * * and permit of the 
following practical suggestions in reference to fertilizing: (1) Where land has been 
heavily fertilized or manured for the previous crop, apply evenly over the row from 
200 to 800 pounds of nitrate of soda per acre, one half at time of setting the plants 
and the remainder from three to four weeks later; (2) where the land is light and 
has not been heavily manured, apply broadcast and barrow into the soil before setting 
the plants 500 pounds per acre of a, mixture made up of two parts of boneblack 
superphosphate and one part of muriate of potash, and from 150 to 250 pounds of 
nitrate of soda in the same manner as suggested above. 

Experiments with fertilizers on sweet potatoes, E. B. Voorhees 
(New Jersey Stas. Report for 1892y. pp. 104-122).—Two experiments 
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on the same plan as tliose reported in Special Bulletin P of the station 
(E. S. Ik, vol. in, p. 883) were carried out on 14 twentieth-acre plats 
in 1892, on two farms in the State, tlie soil of one being u a sandy loam in 
good state of fertility and well adapted to sweet potatoes, 77 and of the 
other, a poor light sand with a slight admixture of gravel. The objects 
of these experiments were u (1) to learn whether profitable crops could 
be raised with chemical manures alone, (2) to study the comparative 
effect of nitrogen in the form of nitrate of soda or dried blood, and (8) 
to study the comparative effects of different quantities of New York 
horse manure alone,and in combination with chemical manures.’ 7 

The fertilizers applied per acre were as follows: A mixture of 820 
pounds of dissolved bone-black and 100 pounds of muriate of potash was 
used alone and in combination with 200 pounds of nitrate of soda and 
with 280 pounds of dried blood, respectively; a mixture*of 480 pounds 
of dissolved boneblaek and 240 pounds of muriate of potash was 
used in combination with 300 pounds of nitrate of soda, and with 420 
pounds of dried blood, respectively; and mixtures of 160 pounds of 
dried blood, 80 pounds of muriate of potash, and 100 pounds of nitrate 
of soda, and double these amounts, were used with 5 and 10 tons of barn¬ 
yard manure, respectively. Barnyard manure was also used alone in 
amounts of 10 and 20 tons. 

Tables give the amount and value of the large and small potatoes in 
each case and the food and fertilizing constituents of the product from 
the differently fertilized plats. The results secured, in the experiment 
on the first farm permit of the following statements regarding the 
manuring of sweet potatoes: 

(1) Profitable crops can be raised with chemical manures alone and the net profits 
of the crop are greater than from New York horse manure alone. 

(2) Organic forms of nitrogen, as dried Mood, are more useful than nitrate of soda. 

(3) Combinations of chemical and horse manures are more satisfactory than horse 
manure alone. 

In the experiment on the second farm u tlie plants were set late and 
owing to the very dry weather did not make a rapid growth. 77 

No merchantable potatoes were secured on the unfertilized plats. The average 
yield of all the fertilized plats was 53.2 bushels per acre; the yield from the plats 
treated with barnyard manure alone was 55.8 bushels, and from a combi nation of 
yard and chemical manures, 44.8 bushels. Chemical manures were, therefore, but 
little less effective than the yard manure alone, even under the adverse conditions 
of this experiment, and were much more effective than yard and chemical manures 
in combination. 

Raspberries and blackberries, F. W, Card (New York Cornell 
Sta. Bui. No. 57, Sejjt. 9 1893 , pp. 179-204)—A. popular bulletin on rasp¬ 
berries and blackberries. In treating of black raspberries the following 
topics are discussed: Varieties; 1 soil and fertilizers suited to this crop; 
preparation and planting; pruning; harvesting; drying out of doors, 
under glass, and with evaporators; yield; and profit. 
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Under red, raspberries and blackberries the following points are 
noted: Yield, evaporating* and drying* the fruit, thinning* the fruit, 
pinching back the canes, hardiness of* immature canes, forcing, and dis¬ 
eases. Kemoving young red raspberry canes from old plantations, 
autumn fruiting, and effect of spraying on pollination are also discussed. 
The following is the author’s recapitulation: 

(1) Black raspberries can be made a profitable farm crop when grown for evapo¬ 
rating purposes, and gathered by the aid of the berry harvester, regardless of prox¬ 
imity to markets. An average yield with good culture is about 75 to 80 bushels per 
acre. 

(2) An average yield of red raspberries is about 70 bushels per acre. An average 
yield of blackberries is about 100 bushels per acre. 

(3) A majority of growers find low summer pinching of blackberries best for most 
varieties. 

(4) Growers are about equally divided in opinion as to whether red raspberries 
should be pinched back at all in summer. If pinched, it should be done low and 
early. The canes should be made to branch low. 

(5) Evaporating red raspberries has not yet proved profitable. 

(6) There seems to be no immediate prospect that blackberries can he profitably 
grown, for evaporating purposes., 

(7) Berry canes which made their entire growth after July 6 stood the winter as 
well or better than those which grew during the whole season. 

(8) Kemoving all young canes from a plantation bearing its last crop of fruit 
materially increases the yield. 

(9) Raspberries and blackberries can be successfully grown under glass, but 
require artificial pollination and a comparatively high temperature. 

(10) Under ordinary conditions, thinning the fruit of raspberries and blackberries, 
other than that done by the spring pruning, does not pay. 

(11) Gutting off the bearing canes early in spring does not induce autumn fruiting 
of raspberries. 

(12) Frequent spraying with water throughout the blossoming period did not 
interfere with pollination and subsequent fruit production. 

(13) The only remedy for red rust is to dig up and burn at once every plant found 
to be affected. Cut away and burn all canes affected with anthraenose pits and 
spray the plantation with Bordeaux mixture. Root galls weaken the plants, causing 
them to appear as if suffering from poor soil. Removing the plants and burning the 
roots is the only remedy. 

(14) The dewberry of the Pacific slope is Rubusititifolius. This species often bears 
imperfect or pistillate flowers. The Skagit Chief bore pistillate flowers with us and 
was therefore infertile with itself. 

Strawberries, W. B. Atwood (Virginia Sta. BuL No. 27, Apr., 1803, 
pp. 63-70 ).—Directions for planting, mulching, and cultivating straw¬ 
berries are given and notes and tabulated data on. 16 varieties. Spring 
planting is preferred to autumn planting. Summer planting* has not 
succeeded at the station. Mulching, which is highly recommended, is 
not believed to make the crop late if intelligently managed. The mulch 
from over the row is removed April 8 to 15 and blooms appear about 
May 1, but the mulch is again turned over the rows a.t night if a dam¬ 
aging frost is threatened. 

The test plantation includes 120 varieties. Of those reported upon 
in Bulletin No. 7 of the station (E. S. B., vol. it, p. 255) only those of 
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special importance are referred to in the present bulletin, which' is 
especially concerned with new varieties. Tabulated data and notes oil 
16 varieties give for each the date when lirst bloom appeared, date of 
first ripe fruit, date of picking, relative productiveness (on a scale of 
10), and quality (on a scale of 10). 

u Michel Early is decidedly the choice for strictly early crop. Haver- 
land and. Beder Wood follow it closely, and a number of others come in 
almost with these. 

For a home garden we could not name a better selection than Haver- 
land, Beder Wood, and Parker Earle, all quite hardy and furnishing 
fruit the whole season. These, with Great Pacific, Shuster Gem, and 
Warfield, ought to furnish a list from which commercial growers 
should realize the best results. Of the very late sorts, Gandy and 
Summit are the best, but are valuable only for amateurs in the home 
garden.” 

Experiments with fertilizers on strawberries, E. B. Voorhees 
(New Jersey Stas . Report for 1892, pp. 127-129 ).— 1 To plants of Sharp¬ 
less strawberries, which had been set in the spring of 1801, on sandy 
loam soil with clayey subsoil and liberally fertilized with a complete 
manure, a top dressing of 200 pounds of nitrate of soda per acre was 
applied in the spring of 1802, and the effect on the growth of the plants 
and the yield and value of the fruit observed. 

The effect of the spring application of nitrate was apparent almost immediately; 
the plants assumed a richer color and showed a stronger and more vigorous growth 
than those upon which no application was made. The plants blossomed well and 
the berries set full in all cases. At the time of picking, tlie fruit on the nitrated 
plats was larger though no earlier than upon the plats upon which no spring* applica¬ 
tion had been made. * * * 

The gain in yield, due to the spring application of nitrate, was 340 quarts per acre 
or 18 per cent. This increase, while showing the usefulness of this method of using 
nitrate of soda, was much less profitable than in the experiment of 1891 [Report of 
the station for 1891; E. 8. R., vol. iv, p.42], where the nitrate was applied to plants 
which had not been previously fertilized with nitrogen, though well supplied with 
the mineral elements. 

The orange and other citrus fruits, W. 0. Stubbs (Louisiana Stas . 
Special Bulletin , pp. 1-50 , Jigs. 9). —A compilation embracing* notes on 
the culture of citrus fruits in Louisiana, protection of the orange against 
frost, botany of the orange, methods of propagation, best stocks for 
the orange, planting and growing orange trees, composition of oranges 
and lemons, fertilizers for the orange, and list of varieties of the orange, 
lemon, shaddock, pomelo or grape fruit, citron, cumqiiat ( Citrus japonim ), 
and Citrus mediea trifoUata. Views and cultural methods of orange- 
growers in Louisiana and Florida are given at length. 

As a stock the sweet, sour, and bitter-sweet types may be used, also 
the rough lemon or wild lemon of Florida, the grape fruit, Citrus tri - 
foliata, , and others. Citrus trifoliata is especially recommended as a 
hardy dwarf an das a suitable stock for the Satsiumi, thehardiest variety 
of orange. 
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Front the answers received to a circular sent to orange growers in 
Florida and Louisiana it appears that soils of several types are suited 
to the orange, and that thorough preparation and drainage of the land 
are necessary. The majority advocated shallow planting, sour stock 
budded in spring, and cultivation when the orchard is not sown to some 
green crop. Growers budded at all distances from 2 to 12 inches above 
the ground. It appeared that very few growers had practical experi¬ 
ence, as to the advantages of wind-breaks. 

The station has begun experiments in the care of orange orchards, 
planting hoed crops, eowpeas, alfalfa, and crimson clover between the 
rows of trees, and using these crops as hay, plowing them under, or 
permitting them to rot on the surface. Up to date the trees show no 
difference from the several methods of cultivation, but the most, profit¬ 
able treatment has been that with alfalfa, since this plant has furnished 
a large amount of hay. 

Field experiments with fertilizers on peach trees, E. B. Voor- 
HE33S (New Jersey Stas . Report for 1892, pp. 122-127 ).—-This is a report 
of progress in experiments on two farms in Somerset. County, Xew 
Jersey, which have been carried on for a number of years (see Annual 
Eeport of the station for 1891; E. S 9 B., vol. iv, p. 89). 

The yield and value of crop on plats manured with nitrate of soda, 
superphosphate, and muriate of potash, singly, two by two, and all 
three combined; and with plaster, lime, and barnyard manure, are tabu¬ 
lated for each year from 1887 to 1892 for one experiment. 

There is a decided gain in all eases except from the use of nitrate of soda alone, 
which shows a loss of $44 to date. Potash has proved the most valuable of the single 
elements, the net gains being greater than those from the use of barnyard manure. 
Superphosphate was also profitable, the use of which together with potash shows 
the highest net gain from an incomplete fertilizer. Nitrate of soda added to these 
elements gives the largest net gain, an increase of $75,60, due to the nitrogen. Barn¬ 
yard manure and lime proved the least profitable of the materials used, except 
the nitrate [alone]. The cost of the manure renders it a much less profitable 
manure than other kinds of plant food, though no ill effects have been observed from 
the large quantities annually applied. The average net gain from the use of com¬ 
plete chemical manures for the six crop years is $60.61, aifd $36.14 from the use of 
barnyard manure, a difference of $24.37 in favor of the fertilizer. 

For the second experiment the yield and value of the fruit from dif-' 
ferently fertilized trees are tabulated for 1890, 1891, and 1892, Corn 
was grown in the orchard in 1890 and 1891; in 1892 it "was seeded to 
crimson clover. : ‘The effect of fertilizers, while very apparent on the 
crops of corn, is not particularly noticeable on the trees, the main dif¬ 
ference being a deeper color and stronger growth of foliage on the fer¬ 
tilized plats.” 
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SEEDS—WEEDS. 

Walter H. Evans, lidilor. 

Notes on weeds, B. I). Halsted (Jetc Jersey Stas. Report for 1892 , 
pp. 350-381, figs. 9). 

Synopsis.- —-Notes on the winter condition of some weeds, the root systems of com¬ 
mon weeds, a second list of 100 weeds, and lists and descriptions of 100 weed 
seeds, and of weed seeds in clover seed. 

The winter condition of some weeds (p'p. 350-355).—Brief notes and 
illustrations are given of the winter and early spring conditions of the 
following of our more common weeds: Pasture thistle (Onions odor atm) 
narrow-leaved stickseed (Echinospermum. lappula), mayweed (Anthemis 
cotula), evening primrose ((Enothera biennis ), bulbous buttercup (Ramin- 
cuius hulbosus ), round-leaved mallow {Malm rofundi‘folia), dandelion 
{Taraxacum officinale ), wild parsnip (Pastinaea satim), teasel (Dipsaeus 
sylvestris ) ? flea bane (j Wrigeron spp.) 7 oxeye daisy (Chrysanthemum leu - 
canthemum), narrow-leaved plantain (Plantago lanceolata ), mullein (Ver- 
bascum ihapsus ), yellow rocket (Barbarea vulgaris ), cinquefoil ( Poten - 
iilla canadensis ) 7 bugloss (Eehium tmlgare ) 7 curled dock (Rumex crispus), 
sorrel (R. acetosella), lienbit or dead nettle (Lamium amplexicaule), pep¬ 
per grass (Lepidium virginieum and L. campestre ), moth mullein (Phr- 
bascum hlattaria ) 7 catnip (Ecpeta cataria ), wild carrot (.Daueus carota ), 
pigeon weed or wheat thief (Litkospernmm arvense ), and shepherd’s 
purse (Capsella bursa-past oris ). 

The root systems of our weeds (pp. 355-364).—Descriptions and illus¬ 
trations of the root systems of the following common weeds: Wild 
parsnip (Fastenaea sativa), salsify (Tragopogon porrifolius), dandelion 
(Taraxacum officinale ), burdock {Arctium lappa), evening primrose 
((Enotherabiennis), wild carrot (Daueus carota), teasel (.Dipsaeus sylves¬ 
tris ), bugloss (Echiitm vulgare ), chicory (Cichorium intylms ), mullein 
(Yer&osewm ihapsus ), shepherd’s purse (Capsella bursa-pastoris), curled 
dock (Rumex crisp us), moth mullein (Verbaseum hlattaria ), hound’s 
tongue (Gynoglossum officinale ), round-leaved mallow (Malm rotund i 
folia ), man-of-tlie-earth• (Ipomma pandurata ), sorrel (Rumex acetosella ), 
bouncing bet (Saponuria officinalis ), and dogbane (Apoeynum andro - 
scemifoUum). 

A second century of American' weeds (pp. 364-370).—A list of 100 
weeds prepared for distribution by the author. The list is supple¬ 
mental to the previous one mentioned in the Annual Report of the 
station for 1801 (EL S. B., vol. v, p. 45). 

A century of weed seeds (pp. 370-377).—A description and illustra¬ 
tions of a collection of 100 weed seeds prepared for distribution by the 
author. They are arranged according to the systematic orders and 
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may be classified as 38 native and 62 foreign species, or as 48 annuals, 
85 perennials, 15 biennials, and 2 either annual or biennial. 

Weed seeds with clover seed (pp. 877-381).—A list is.given of 12 
species of weed seeds that are most commonly met with in clover seed, 
together with their descriptions and illustrations. The seeds men¬ 
tioned are those of buttercup [Ranunculus bulbosus), pepper grass (Lepi- 
dium eampestre ), bouncing bet (Saponaria officinalis), bladder kefcmia 
(Hibiscus trionum ), rattle box (Crotalaria sagittalis ), evening primrose 
((.Enothera biennis), heal all [Brunella vulgaris), motherwort (Leonurus 
cardiaca), catnip (Nepeta cataria), narrow-leaved plantain (Plantago 
lanceolata), common plantain (P. major), and smartweed (Polygonum 
pennsylvanicum ). 


DISEASES OE PLAITS, 

Walter H. Evans, Editor . 

Report of the botanical division of Mew Jersey Station, B. D. 
Halsted (New Jersey Stas. Report for 1892, pp. 275-386, figs. 35). 

Synopsis .—General review of the year's work, notes on Peronosporecu , garden pink 
rust, fungus diseases of roses, bacterial disease of beans, damping-off of egg¬ 
plants, a serious filbert disease, diseases of Seclum and Tt'opceolnm , developments 
of the pyenidia of Phyllosticta, blights of variegated plants, a mignonette 
fungus, secondary spores in anthracnoses, fungus diseases of the quince, a study 
of fruit decays, treatment of fungus diseases, fungi injurious to weed seedlings, 
common fungi of weeds, winter condition of weeds, root system of weeds, a sec¬ 
ond century of weeds, a century of American weed seeds, weed seeds with 
clover seeds, and notes on nematodes. 

General review of the year 7 # worlc (p. 275).—A brief summary of the 
field and laboratory work on fungus diseases, weeds and weed seeds, 
and the injuries caused by nematodes, especially the injury to roses. 

Notes upon the Peronosporece for 1892 (pp. 276-278).—The author gives 
brief notes on the occurrence and abundance of the following species: 
Phytophthora infestans, Selerospora graminieola, Plasmopara viticola , P. 
pygmcea, P. halstedii , P. geranii, Brema laetucw , Peronospora arthuri, P. 
parasitica, P. potentillw, P. cubensis, P. effusa, P. alia, Gystopns ipomoew- 
panduratce, 0. eandidus , C. tragopogonis , G . spinulosus, G . portulacw, and 
Cm amaranthi . 

The garden pink rust (pp. 278-280).—The fungus (Puceinia arenarim) 
causing the rust of common pinks is figured and described. It has 
quite a range of host plants and is very different from the one causing 
carnation rust. The common pink rust is to be found on nearly every 
member of the pink family. All diseased plants should be removed 
and burned wherever found. 

Fungus diseases of roses (pp. 280-283).—An account is given of the 
more common and destructive fungus diseases of the rose. Black 
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spot, duo to Actinonema rosw , is one of tlie most widespread diseases, at¬ 
tacking* some varieties more severely thou others. \\ hen attacked, the 
foliage quickly develops the characteristic block spots, the leaves else¬ 
where become pale and fall to the ground nearly defoliating the plants. 
The dead leaves should be gathered and burned and the disease may 
be held in cheek by the use of ammoniacal carbonate of copper as a 
spray. The powdery mildew (Splicer othem pcmnosa) is very trouble¬ 
some both in rose houses and outdoors, giving the leaves a powdery 
appearance. The fungus may be completely destroyed by fumes of 
sulphur or by the use of potassium sulphide as a. spray. A suggested 
method for use in the rose house is to close the bouse about 8 a. m., run 
the temperature up to about 75°, and then with a bellows fill the bouse 
with sulphur. Let the temperature rise to 85° or 00° and then let 
in the air gradually. Another mildew, Peronospom sparsa, is reported. 
A xmt (PJmipmiiUum snbcortieiim) is reported as not unlikely to become 
troublesome. The canes become blistered, knotted, and distorted, the 
whole covered with masses of orange-colored spores. Cutting away 
and burning affected plants seems about the only effectual remedy. An 
anthraenose, due to Glamporium rosecv, is mentioned as rather destruc¬ 
tive. When badly affected the leaves are small and pale and the canes 
die at the tips. The disease spreads rapidly, but four days being 
required from the time the spores were introduced into a culture until 
mature spores were formed. ETo remedy is given. 

A bacterial disease of beans (pp. 283-285.).—A widespread disease 
of bacterial origin is reported upon. It seems to be common to all 
kinds of beaus, and. the author’s experiments would indicate that the 
disease is propagated with the seed. When of a marketable size the 
pods show brown, irregular, somewhat sunken pits, which may be dis¬ 
tinguished from those of the pod spot, as the hitter causes deep pits 
■which are pinkish and spore-bearing. Care must be exercised in 
securing seed that is not infected.' 

Damping-off or .falling of eggplants (pp. 280, 287).—brief notes on 
the fungus {PytJmim debaryanum) causing this disease. Tests of fun¬ 
gicides are in progress, and corrosive sublimate seems promising as a, 
means for it's repression. 

A filbert disease (pp. 287-289).—A description and detailed report of 
this disease are given. It has been previously described in the Annual 
Report of the Massachusetts State Station for. 1892 (E. S. 11., vol. v, p. 
193). 

A disease of ornamental sedums (pp. 289,290).—The author gives brief 
notes on an anthraenose of sedum due probably to an imdescribed specie's 
of Colletotriehmn. 

Pleospora of Tropwolmn magus ( pp. 290-293).—An account is gi ven of 
the culti vation of a Pleospora, probably new, of the AMernarm type, in 
cultures from the leaves of Tropwolmn . Should it prove new, the author 
suggests the name Pleospora tropwoli lor it. 
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Development ofthepymi dia of a Pkyllmtieta (pp. 293,294).—An account 
of the formation of pycnidia of Fhyllosticta funMa on artificial cultures, 
and description of the same. 

Blights of variegated plants (pp. 294-301).—Descriptions and illustra¬ 
tions of blights of the following variegated plants; Plantain lily, FunMa 
undulata mriegata, Aspidistra lurida mriegata , Pelargonium, spp., Alter* 
nanthera sp., and Anthurinm spp. The use of copper compounds, espec¬ 
ially ammoniaeal carbonate of copper, is recommended as preventive 
treatment. 

A mignonette fungus (pp. 301-303).—A brief account of variegation, 
caused by the presence in the leaves of Gercospora reseda ?, often resulting 
in. the complete destruction of plants. The same treatment as for 
blights of variegated plants is recommended. 

Secondary spores in anthraenoses (pp. 303-300).—Investigations were 
conducted to ascertain the exact nature of the special cells, or second¬ 
ary spores, found growing on the hyphae of some anthraenoses. The 
exact nature of the bodies is not positively known, but their thick walls 
suggest it is a protective phase. They are common to Colletotrichum 
and Glmosporimn , and. no distinguishing characters were observed 
between the two genera. 

Some fungus diseases of the quince fruit (pp. 307-321).—A reprint of 
Bulletin No. 91 of the station (E. S. B., vol. iv, p. 050). 

A study of fruit decays (pp. 322-333),—A summary is given of the 
more common decays of fruits. A laboratory study was made, using 
only the anthraenoses, and numerous cultures and inoculations were 
made within groups and from individuals of one group to those of 
another. A graphic diagram is given, showing the inoculations made. 
The author is inclined to believe that from his studies evidence is 
shown that there are less species of anthracnose than commonly given, 
but they may vary slightly with their hosts. Fifteen hosts wese used, 
as. follows: Apple, peach, banana, pepper, bean, persimmon, lemon, 
watermelon,quince, citron, grapes, tomato, eggplant, pear, and squash. 
Some of the inoculations as given are very interesting, as from the apple 
to eggplant, bean to pear, grape to tomato, etc. Previous abstracts of 
this paper are given in Bulletin No. 16 of the Office of Experiment 
Stations and E. S. B., vol. iv, p. 399. 

The treatment of fungus diseases (pp. 333-342).—A partial reprint of 
Bulletin No. 86 of the station (E. S. B., vol. in, p. 878). 

Fungi injurious to weed seedlings (pp. 342-345).—The author examined 
a large number of weed seedlings and found that many of them are 
infected through the seed or early in the existence of the plant, probably 
through the cotyledons. Many plants are destroyed in this way. 

Weeds and their most common fungi (pp. 345-349).—A list of 89 species 
of weeds, arranged in botanical order, with the most common fungi living 
on each, is given. 

11875—No. 4-4 
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Nematodes (pp. 881-886).-—Notes on nematodes in the roots of roses 
and violets are given, with suggestions as to probable means for their 
repression. Foliar nematodes are reported as destroying the leaves ot 
an. ornamental fig. Ficus comosa . 

Methods of preventing smut of wheat and oats, 0. P. Fox (Idaho 
Sta, Bui Ho. 4, July, 1893, pp. 3-6). —A popular bulletin on the subject 
of treatment for smut of grain. Detailed information is given for the 
treatment of seed with blue vitriol and by the Jensen or hot water 
■treatment. The annual loss to the oat crop due to smut the author 
puts at one fifth of the total yield, or about $50 to every lamer in the 
State* 

ENTOMOLOGY. 

Report of the entomologist of Hew Jersey Station, J. B. Smith 
(Hew Jersey Stas. Report for 1892, pp, 389-512, figs. 49). 

Symyms.—GmeYiil review of the year’s work, insects in crop bulletin for 1892, spray¬ 
ing for insect pests of tlie orchard, cranberry insects, the corn worm, rose chafer, 
smaller vine chafer, elm-leaf beetle, blackberry and raspberry insects, sweet- 
potato insects, and insects injurious to cucurbits. 

General review (pp. 389-398).—Brief popular notes are given on the 
investigations of the year. The following insects are reported upon as 
having been more or less troublesome during the season: Curculio, 
codling moth, pear-tree mite (Phytopim pyri), corn bill bug, cutworms, 
cranberry insects, cabbage root worms, cabbage worms, potato bug 
(Doryphom IQImeata), corn worm ( Heliothis armigem), asparagus bee¬ 
tles (Grioceris 12-punctatus and 0. asparagi), rose bug or rose chafer, 
lesser vine chafer, elm leaf beetle, quince curculio (Gonotraehekts 
cratrvgi), Angoumois grain moth, raspberry and blackberry pests, and 
sweet-potato insects. The author recommends the use of arson ites for 
the repression of cabbage root; worms. 

Insects in the ter op bulletin (pp. 398-400).—Brief notes oil the occur¬ 
rence of numerous insects and injury done by them throughout the 
State. 

Spraying for insect pests of the orchard (pp, 400-408).—A reprint of 
Bulletin "No. 86 of the station (E. S. R., vol. m, p. 878), giving popular 
information regarding the treatment of the codling moth, pi um curculio, 
peach borer, apple borer, and plant lice, formulas for insecticides, and 
brief descriptions of spraying apparatus. 

Cranberry insects (pp. 408-441).—A reprint of Bulletin No. 90 of the 
station (E. S. R., vol. iv, p. 564). 

The corn worm (pp. 441-446).—A report is given of the corn worm 
(Heliothis armigem), being a continuation of the report given for 1890 
(E. S. R., vol. hi, p. 309). Since that time its ravages seem to have 
increased. The insect is figured in its various stages, and notes on its 
habits and remedies for its repression are given. 
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The rose chafer (pp. 440-448).—A brief report on the inefficiency of 
kerosene emulsion for the rose chafer (Maerodaetyhis subspinosm.) The 
experiments reported in Bulletin Iso. 82 of the station (E. S. E., vol in, 
p. 171) were repeated, and confirmed the previous conclusion that kero¬ 
sene emulsion was not effective against this insect. 

The smaller vine chafer (pp. 440,450).—Brief notes on the appearance 
of Anomala lucieola , with description and illustrations of the species. 
The use of arsenites in Bordeaux mixture is recommended as an effective 
.means for their repression. 

Elm leaf beetle (pp. 451-455).—A report of observations made on the 
elm leaf beetle ( Galemea xanthomelcena). According to Prof. C. Y. Eiley, 
there are two and sometimes three broods at Washington, D. C. The 
author finds but one in New Jersey, with rarely a small second brood 
late in the season. The use of arsenites is recommended for the 
repression of this insect. 

Blackberry and raspberry Insects (pp. 45(5-460),—Notes, descriptions, 
and remedies are given for the following: lied-necked cane borer 
(Aprilus rufieolUs ), blackberry crown borer (Bembeeia marginata ), rasp¬ 
berry leaf sawffy (Selandria rubif strawberry leaf roller (Phoxopteris 
comptana ), and blackberry cane sawfly Phyllcecus trmaculatus ). Some 
of the above species were previously reported in Bulletin N of the 
station (E. S. E. ? vol. in, p. 705). 

Sweet potato insects (pp. 407-475).—-Reports are given on tortoise bee¬ 
tles, the reaping cutworm, and sweet potato fiea beetles. 

The tortoise beetles, or u golden bugs,’ 7 are easily recognized by their 
color. They appear late in May or early in June, and where abundant 
may kill or seriously check the growth of the plants. Their early attacks 
upon the plants, just after setting out, make them very destructive. 
Later, when the plants have made considerable growth, they can readily 
withstand their attacks. Spraying the vines with arsenites in propor¬ 
tion of 1 pound to 175 gallons of water, with one pound of lime for 
every pound of poison, is recommended. 

The reaping cutworm (Garneades messoria) has been very destructive 
to the newly set plants in some localities, eating them off* just above 
the ground. This larva is a grass feeder, and fall plowing and previous 
clean culture will greatly reduce its numbers. Poisoned baits of grass 
or other food plants soaked in arsenites and used for a week or two 
before setting plants will rid the soil of nearly all the larvae. 

The sweet potato fiea beetle (Ghwtoenema eonfinh) has proved very 
destructive to the leaves of the sweet potato. Stocky plants overcome' 
the check upon their vitality caused by the attack of .these insects, 
while the weaker ones succumb. The insect and its work are-described 
as follows: 

The field had been set out before May 15, some of it, indeed, by May 1, and the 
beetles came on at once, most abundantly from the edges near the fences. They ate 
little grooves on the upper side of the leaves, at first parallel .-with' and near to the 
larger veins,*but afterward in every direction, yet never crossing a vein nor eating 
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through the leaf. The leaf tissue dies on each side of the grooves and becomes dry 
and brown, until the whole leaf is destroyed, In wet weather the leaves become 
black and decay. The eating done by .the insect is quite characteristic, and unlike 
any other injury due to flea beetles with which I am acquainted. . The insects them¬ 
selves are not above one sixteenth of an inch in length, metallic bronze brown in 
color, with very coarsely punctured thorax, and with striated and punctured elytra 
or wing* covers. The hind legs are very large in proportion to the size of the entire 
insect, and these enable it to leap about so actively. At this time, May 21, some 
beetles were already copulating; but I found neither eggs nor larvae, nor did I 
find specimens on bindweed or on any other plant. The fleas are said to be always 
worse where a field is in sweet potatoes a second year, and that they are always 
first noticed along the edge of woods or near the fences, as though they came from 
these places. They are not to be found in the forcing beds before the jdants are 
set out, and what beetles are seen there come in from the fields afterwards, 

.Neither eggs nor larvae were found, although the author continued 
his search for them for nearly two months. 

It seems certain that the insects come into the fields from the vegetation along the 
fences and along the edges of the woods, and the first recommendation is to burn 
over all this growth in early spring so as to destroy the shelter thereby afforded the 
beetles. Cultivate close to the fences, and kill off, if possible, by a free use of salt 
or otherwise, all newly starting plant life. 

When the plants are pulled select stout, stocky shoots only, and these should he 
dipped, before being set out, into a strong tobacco decoction—say, 1 pound of 
chopped stems or refuse steeped in 1 gallon of hot water and cooled gradually; 
or into water in which London purple or Paris green has been mixed at the rate of 
1 pound to 175 gallons, lime equal to the weight of the poison being added. ■ Tobacco 
is repugnant to most flea beetles, is effective against those infesting the white 
potato, and will probably be found useful in this case also. The arsenites are 
effective, of course, and will kill all the beetles that eat of them at the end of from 
thirty-six to forty-eight hours. This dipping should protect the plants until they 
are rooted and have started growth, when they will be safe. Should it become 
necessary they can be easily and rapidly sprayed as directed for the tortoise beetles, 
except that the surface only need be poisoned. Where there is an objection to this 
course a fair degree of immunity can he obtained by using plants with the greatest 
number of leaves along the edges of the field, and setting two in a hill, so as to dis¬ 
tribute the attack and lessen injury in this way. The excess of plants can be very 
easily removed when they have started growth, and the better can be left standing. 

Insects injurious to cucurbits (pp. 475-512).—The boreal ladybird 
(Upilaclme borealis) occurred in sufficient numbers to be of considerable 
damage. It is the only exception in the State to ladybirds being bene¬ 
ficial through their carnivorous habits. It was briefly described in, the 
Annual Report of the station-for 1890 (E. S. R. ? vol. ni, p. 309). The 
insect is fully described and its life history given. The use of arsenic 
sprays to which some lime is added is recommended. 

The striped cucumber beetle {Diabrotica vittata ), previously described 
in the Report for 1890 (E. S. R., vol. in, p. 309 ) 7 is again described and 
its larva figured. A summary of remedies is: 

(1) Plant under glass, in baskets, and set out after the vines are well started. 

(2) Plant an excess of seeds, so as to distribute insect attack, and thin out when 
the danger is over. 

(3) When plants are established and the beetles appear in dangerous numbers 
spray with the arsenites, or dust with the arsenites and plaster ox dry slaked lime. 
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The squash bug (Anasa, tristis) has proved troublesome, especially iu 
gardens or where plants are few. The insect is described and figured. 
In fields the repression of these insects is accomplished by preventing 
their going into hibernation, through burning the vines as soon as the 
crop is gathered or plowing under early in September. In gardens 
hand picking must he depended upon. BTo rubbish should be permitted 
to remain where they can be sheltered. 

The melon louse (Aphis cumtmeris) is mentioned as the most injurious 
of the insects attacking cucurbits. It is briefly described in the Annual 
Eeport of the station for 1S90 (E. S. B., vol. xu, p. 309). A record of 
numerous field observations is given, together with what is known of 
the life history of the insect. The following are suggested as methods 
of treatment to be adopted in melon fields: 

It is fairly certain that there is a migration from some outside point to the melons 
in June, and there is no evidence that there is any later migration, except from plant 
to plant within a single field, or to adjacent fields. By checking the spread of the 
insects at their first appearance practical exemption for the season may be obtained. 
Fields should be gone over carefully at least twice a week, beginning early in June, 
and every leaf at all curled or abnormal in appearance should be examined. If aphids 
are found the leaf containing them should he destroyed; or if a vine is at all badly 
infested, it will be better to pull and bury it, tramping the earth down well above it. 

Should the insects he overlooked until they have begun to spread the plants 
should be very thoroughly sprayed with the kerosene emulsion, * * * whale-oil 

{Soap, * * * or fish-oil soap. 

The squash borer {Melittiaceto ) was described in the Annual Beport of 
the station for 1890 (E. S. B., vol. xix, p. 309) and in the Beport for 
1891 (E. S. B., vol. iv,p. <56). It is reported as having been abundant 
and destructive during 1892.* A description, with illustrations, life 
history, and suggestions for its repression are given. Becommenda- 
tions for field practice are given as follows: 

(1) Manure or fertilize heavily and evenly; not in the hills only. 

(2) Plant the land to summer squashes, pi*eferably crook necks, as early in the 
season as feasible. If the fruit can be marketed to advantage a full set can be 
planted; if not, a few rows only will answer as traps. 

(3) Plant the Hubbards, Marrowfats, or other main crop as late as advisable with¬ 
out risking the crop, making the hills between those of the early varieties. 

(4) Keep a lookout for the moths, and when they are noticed go over the field 
every evening during the twilight and kill all that are found sitting on the leaves. 
A little practice will enable one to cover three rows at one time without missing a 
specimen, and in less than an hour a large field can be cleared of moths. 

(5) When the late varieties need the ground the crook necks will have made at 
least a partial crop, even if badly infested by borers, and the vines can he removed, 
leaving the ground to the later varieties. This should be done carefully, so that all 
the borers remain in the vines, and the latter should he thoroughly destroyed in some 
way that will kill all the contained larvae. 

(6) As soon as the late vines begin to run well, they should be covered at the 
fourth joint, or even beyond it, and the ground should be kept in such condition 
that they can readily send down suckers from all the joints, ■ This' will enable,' the 
vine to resist injury and, to ripen fruit, even if it becomes infested by a few belated 
borers; but there must be plant food enough where these joint roots are sent down, 
for that in the hill may be cut off. 
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(7) When the crop is ma.de, the vines should bo at at- oneu removed and destroyed, 
as wore those of t.lio summer squashes, so as to prevent the maturing of any borers 
then in them. 

In gardens lian<1 picking and layering.at the joints will usually suf¬ 
fice. If the vines become infested by borers, the latter must be cut out. 

Insects injurious to cucurbits, J. B. Smith (Wew Jersey Stas. BuL 
Wo. 94, July, 1893, pp. 40, figs. 15 ).—A reprint from the Annual Report 
of the station for 1892 (E. S. R., vol. V,’ p. 404). 

The four-lined leaf-bug, M. Y.Slinoerlawd (New York Cornell Sta. 

■ Bui. Wo. 58, Oct, 1893, pp. 207-239, figs. 13).— The bulletin consists of 
an account of the previous history, destructiveness, and distribution 
of Pmilocapsus Uneatus, together with details of its life history and 
methods for preventing its ravages, with its bibliography and synon- 
omy. , , * 

This pest was discovered in 1798, but it is only within the past three 
years that it has become especially troublesome. During 1892 at the 
statioii it was so destructive to currant and gooseberry bushes that by 
June 13 one half of the leaves on the new growth had turned'brown 
and died. During the past season the bugs were not so numerous, but 
judging from the number of eggs laid they will probably be quite 
troublesome next summer. 

In New York this insect was first reported in 1854 and has been 
recorded from various localities since that time. Its early ravages seem 
to have been most destructive to dahlias, blighting their buds and pre¬ 
venting their blooming. Its range now extends from Canada to Georgia, 
along the Atlantic coast and west through the north central States to the 
Rocky Mountains, but New York and Michigan seem to have suffered 
■most from its presence. It has been reported as feeding upon 54 
species, representing 31 different families of flowering plants, being 
most destructive to all kinds of currants, gooseberries, dahlias, and 
roses. The presence of the pest is indicated by the appearance of 
peculiar brown depressed spots on the tender leaves. As the attack 
continues, the leaves turn brown, curl, become brittle, and are torn or 
broken by the wind. The young shoots are checked in their growth, or 
droop and die. With dahlias and roses the buds are often blasted. 
The insect is described as follows: 

. The immature forms, called nymphs, when first hatched arc ah out U mm, (0,05 
inch) in length. They are easily, recognized, however, on account of the sh i n mg 
vermilion red color of the body marked with large blackish spots on the thorax. 
The antennas and legs are of a greenish-black color. The nymphs grow quite rap¬ 
idly, casting off their skin five times and undergoing considerable changes in mark¬ 
ings, The body retains the same vermilion red color until the last nymphal stage 
is reached. The large black spots on the thorax of the newly hatched nymphs arc 
seen to he the beginnings of the wing pads, which gradually become more and more 
apparent at each molt; The full-grown'nymph is of a bright orange yellow color 
and measures about 5.5 mm, (0.21 inch) in length. Their black wing pads, which 
now have a broad yellowish-green stripe near the outer margin, are very conspicu¬ 
ous and extend nearly half, way to the end of the abdomen, which is also marked 
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with. Mack. The. eyes are prominent and of a daide reddish-brown color. * * * 
At. the fifth or last molt the adult insect appears. * * m The. general color of the 
body [of the adult] is bright orange yellow; the legs and the portions between the 
black stripes on thorax and wing covers are of a dark apple green color, which 
usually changes to a lemon yellow after death. The Wing covers are mostly of a 
leathery texture; the black caudal portion, which slopes downward at an angle of 
about 45 degrees, is membranous, with the exception of a triangular green portion, 
that usually has a small black spot near its center. The prominent eyes are of a 
very dark reddish brown color. The sexes are easily distinguished. 

The life history of the pest is as follows: 

Several of the recently hatched nymphs were isolated in cages in the insectary 
and their development watched. It was found that they molted (or east off their 
old skins for uew elastic ones which formed underneath the old) five times, or passed 
through five nymphal stages before the adult stage was reached. 

During the first three stages the whole body is of a vermilion red color, with the 
legs and antenna?, blackish-green; the last antennal joint has a distinct reddish shade 
and is slightly enlarged. In the fourth and fifth stages the distal half of the second 
and all of the third and fourth joints of the antenme are black ; the last joint be* 
comes slenderer and the basal portion of each antenna and the legs are of alight 
yellowish green color with two irregular bands of black, across the dorsal aspect of 
each femur; and a yellowish green stripe appears on each wing pad. In the fourth 
stage the head and first thoracic segment are orange yellow in color, and a day or 
two after the. fourth molt the whole body is of a similar color with irregular lighter 
yellow lull stripes between the rows of black spots on the a bdom en. In all the nymphal 
stages hairs occur on the head and arise in. rows from black spots on each abdominal 
segment. In all stages of the insect, including the adult, the antenme are thickly 
set with black hairs, and as each joint is lighter at its extremities they have a ringed 
appearance; the legs are set with many short black spines; the eyes are always prom¬ 
inent and of a dark reddish-brown color; the tip> of the. beak is black and a large 
black spot occurs on its base. 

The newly hatched nymph measures 1,3 mm. (0.05inch) in length. The first molt 
occurs in three or four days. 

The second nymphal stage lasts three days and the insect attains a length of 2,1 
mm. (0.08 inch). 

After its third molt the nymph increase in length to 3 mm. (0,12 inch) and the 
fourth molt occurs in from two to three days. 

The fourth stage is passed in from five to seven days and. the nymph then measures 
3.7 mm. (0,145 inch) in length. 

The insect reaches its fifth and last nymphal stage, the pupa of some authors, in 
from thirteen to fifteen days after leaving the egg. The duration of* this stage is 
from four to five days and the nymph measures 5.5 m. (0.21 inch) in length when the 
final or fifth molt occurs, at \vh ich the adult insect, appears. Thus the nymphal stage 
of the insect is passed in from seventeen to twenty days. 

The adults first appeared this year about June 13. This agrees with most of the 
recorded dates of their first .appearance. 

Nearly all writers in speaking of the lighter stripes between the prominent black 
ones describe them as bright lemon yellow in color; and no mention is made that they 
were ever any other color. Bat, ns Dr. Fitch pointed out, they are of a bright 
apple green color in life. Only one specimen out of the many hundreds observed 
this season on the currant bushes bad these stripes yellow in life. Occasionally the 
stripes retain their green color for several mon ths after being placed in cabinets, but 
usually the change takes place in a tew weeks, especially if the specimens are kept 
in the light. 

The black spots caudad of the outer black stripes on the wing covers are often 
wanting or nearly so. Among 75 specimens collected this season, 29 of them, mostly 
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females, lack tlie spots. Thirteen of the specimens, mostly females, showed hut lit* 
tie trace of the outer black stripes on the thorax; in some specimens both the stripes 
and spots were wanting. The black bands on the dorsal aspect of the femurs are 
sometimes obsolete, especially on. the front legs. 

The habits of nymph and adult are very similar. Both feed by means 
of their beaks and are very shy, slipping to the underside of the leaf at 
the slightest alarm. The young seem confined to shrubby plants, while 
the adults feed on many herbaceous as well as shrubby plants. Hitherto 
nothing has been recorded regarding the oviposition of the female. The 
author has found the eggs in position. Egg laying' began about June 
23 and was ended about July 7. The eggs, 2 to 14 in number, are 
deposited in slits made in the new wood near the tip of the shoot, which 
extend through the wood into the pith. The eggs are 1.65 imn. (6.665 
inch) in length, smooth, cylindrical, slightly curved or flask-shaped, 
and of a light yellow color with the upper third capped by a white, 
tinely striated portion; the lower end is rounded and the upper irregu¬ 
larly flattened. With the growth of the surrounding tissue of the 
stem, the eggs are often partly forced out of the slit, so that half or 
more of the white portion protrudes. The eggs are usually deposited 
near the tips of the branches, seldom being found six inches from the 
tip. Two broods per year have been reported for this pest, but for 
New York the author finds but one. It hibernates in the egg. 

A briefly stated summary of our observations upon tlie life bistory of the four- 
lined leaf-bug shows that the nympbs appear in the latter part of May upon shrubby 
plants where they continue to feed upon the tender leaves for two or three weeks, 
undergoing five molts. The adults appear early in June and often spread to differ¬ 
ent surrounding succulent plants. Egg laying begins in the latter part of June; 
the eggs being laid in slits cut in the stems of shrubs near the tips of the new 
growth. The adults disappear in July and the insect hibernates in the egg. Only 
one brood occurs each year in our State. 

Particular attention was paid to the use of remedies for the destruc¬ 
tion of this pest. The following summary gives the author’s sugges¬ 
tions: 

. The arsenites and other poisonous insecticides will have no effect on the brigs, as 
they feed solely upon the interior juices of the plant. The only other insecticide 
that promises good results is kerosene emulsion diluted with five parts of water and 
applied cn the nymphs as soon as they appear in May. It will, perhaps, not be so 
effective on the adults. On large areas we believe it will prove a practicable means 
of fighting the pest while in the nymphal stages. 

The burning of the garden rubbish in the fall will not affect the pest in the least, 
nor will there be any gravid females to watch for and destroy in the spring, as the. 
pest winters in the egg securely placed near the tips of the new growth of shrubs. 

The pruning and burning of these tips in which all of the eggs are laid will, prove 
a practicable' and very efficient means of fighting the pest. The pruning can be 
done at any time between the first of August and the first of May following. 

Probably the best method for general practice, especially against the adults on 
herbaceous plants, will he to capture the hugs by jarring them into a dish partly- 
filled with kerosene and water. On currants, gooseberries, sage, and other shrubs 
one should not wait until the adults appear but capture the nymphs in, May, , 
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Thus, there are three practicable methods by which this pest can he controlled; 
Kerosene emulsion for the nymphs, destruction of the eggs by pruning, and the 
capture of the nymphs and adults by jarring into receptacles where they are 
destroyed. Circumstances will largely determine which method will prove the most 
practicable in specific cases. 

The bulletin concludes with a quite extensive bibliography and 
synonomy. 

Insects beneficial and injurious to the orange and other citrus 
fruits, BL A. Morgan (Louisiana Stas. Special Bui., pp. 51 - 110 , plates 3 , 
figs. 36 ).— Popular notes, descriptions, and illustrations are given of 
the injurious and beneficial insects, together with suggested means 
for the prevention of the ravages of injurious insects. Attention is 
called to the confusion caused by the wrong use of common names, 
and the necessity of correct determinations and the use of scientific 
names is urged. Of the injurious insects already known within the 
State the following scale insects are described, their life history given, 
and most of them figured: Mytilaspis citricola, M . gloverii, Aspidiotus 
ficus. Parlatoria pergandii , Ghionaspis citri, Ceroplastes florid ensis, 
Leeanium hesperidum, Daetylopius destructor, and Aleyrodes citri/oUL 
Of the destructive scale insects to be expected in the State the follow¬ 
ing are described: Aspidiotus citrinus, A. aurantii, A.nerii, Leeanium 
olea , Ceroplastes cirripedi/ormis , and Icerya purehasi. 

Directions are given for the preventive and remedial treatment of 
trees affected with scale insects. A remedial treatment consists in the 
use of kerosene and rosin emulsions, hydrocyanic acid gas, and para¬ 
sitic and predaceous insects. Formulas for the preparation and direc¬ 
tions for the application of the insecticides are given. 

The following predaceous insects are figured and described as enemies 
of the scale insects: Two-stabbed ladybird ( Ghilocorusbwulnerus ), blood- 
red ladybird (Gyeloneda sanguined), Jffippodamia convergent , and small 
laced-winged fly (Ghrysopa oeulata). 

Illustrations, descriptions, life histories, and remedies are given for 
the following additional insect pests of citrus fruits: The rust mite 
(Typhlodromus oleivorus ), orange aphis (Svphonopliora dtrifollii ), the 
green soldier bug (Raphigaster hilaris ), and the orange dog (.Papilio 
cresphontes). 

Notes are given on a smut fungus (Gapnodium citri) and the Mexican 
fruit fly' (Trypeta ludens ). 

The periodical cicada, J. B. Smith (Few Jersey Stas. Bui. Fo. 95 , 
Sept, 1893, pp. 6, fig A ).—A popular description of the seventeen-year 
locust (Cicada septendecim). Four broods are recorded for that State, 
one of which may be expected next year. This is the most numerous 
and widely distributed brood of the State. With a view to lessening 
the amount of injury liable to result from their appearance the follow¬ 
ing recommendations are given: 

(1) That no pruning be done either during the present fall or next spring. This 
applies as well to shrubs as to trees, for the insects will oviposit in both, and their 
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pruning will probably be severe enough, though perhaps not so well judged as 
where done by the grower. ]iy ottering them a mass of twigs the damage will be 
so distributed that the plants will suffer no permanent injury. 

(2) Do no budding or grafting either this fall or next spring. The chances are 
that Jill young shoots or grafted stock will be severely injured or destroyed by the 
insects. Sometimes vigorous young fruit trees overcome the effects of the punctures 
the. first year, but usually lose the affected branches the year following, destroying 
the shape or making it necessary to cut back so as to lose a year or two in growth. 
By adopting the above simple precautions the amount of injury done can be less¬ 
ened, if not entirely prevented. 

Insects injurious to stored grain, M. JEL Beckwith (Delaware 
8ta. Bui Fo. 21 , Sept., 1893 , pp. 12 ? figs. 7).—-Popular descriptions 
and illustrations of the grain beetle (Silvamis surmamensis ), granary 
weevil ( Cakmdra granuria ), rice weevil (0. orgzce), pea weevil (Bruehus 
pisi ), bean weevil (B. obt edits), four-spotted bean weevil (B. Bmaeulata •), 
and Angoumois grain moth. (GelecMa cereallcla). Bisulphide of carbon 
• is recommended for use against all these pests. Directions for its 
application are given. 


FOODS—ANIMAL TRODDCTION. 

E. W. Aluen, Editor. 

Commercial feeds (Few Jersey Stas. Report for 1892,pp. 149-155)*— 
This includes analyses of upland and lowland meadow hay, crimson 
clover, cotton-seed meal, oats, corn, corn meal, wheat bran, wheat mid¬ 
dlings, dried brewers’ grains, wet brewers’grains, glucose meal, cerea- 
liue feed, and cocoa shells, and a statement of the average market 
prices of a large number of commercial feeding stuffs during the year. 
Extracts are also given from Bulletin Fo. 87 of the station (E. S. it., 
vol. in, p. 878). 

The farmers of New Jersey pay directly to fertilizer manufacturers and. deal cm 
over $1,500,000 annually for just the same elements—though often in a less avail¬ 
able form—that in the feeds are furnished them at so low a cost, and among the 
number so purchasing are a host of our best dairymen. If they have bought the 
right feeds and have fed them to the best advantage there can be no critic,ism of 
their work; if they have not it is.strongly urged that they study those facts. 

That farmers in other countries appreciate the importance of food and fertilizer 
values is abundantly evident when we study our export lists. 

In 1890 we exported in round numbers 360,000 tons of oil meal. The market con¬ 
ditions made it possible for the producers to receive for it $8,000,000, and, based 
entirely upon feeding value, the consumers obtained an excellent feed at a low price. 
There was contained in that amount of oil meal, however, nitrogen, phosphoric 
acid, and potash worth $8,000,000, based on a valuation for these elements much 
lower than consumers are on the whole obliged to pay for them in commercial fer¬ 
tilizers. If farmers appreciated this excellent feed as they should, not a pound 
would he exported. 

Take the case of wheat bran and middlings, both excellent feeds from the stand¬ 
point of either food or fertilizer value. In 1891 there was exported 55,000,000 
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bushels of wheat and 1 1,000,0(10 barrels of (lour; we received fov tlie wheat $51,000,- 
000 ■.and for the flour $55,000,000. At the rate of 5 bushels of wheat, per barrel of 
flour the Hour represented as much wheat as was exported .directly, though we 
received for the flour -ft,000,000 more than for the wheat;. In addition, we retained 
bran and middlings, articles not. used for human consumption arid worth as stock 
feed, at the low valuation of $15 per ton, $10,000,000, and containing fertilizing con¬ 
stituents worth $8,000,000. The latter is a clear loss to us, and if added to that in 
the linseed meal, another product used chiefly as animal food, makes a total loss of 
$10,000,000 annually in these two exports alone. 

On the other hand, we import annually over $100,000,000 worth of sugar, a prod* 
not used for human consumption alone, and composed entirely of carbon, hydrogen, 
and oxygen. It therefore represents no loss of fertilizing value to our neighbors and 
no gain to us. 

Feeding experiments with horses, E. B. Voorhees and L. A* 
Yooriiees {Few Jersey Stas . Report for 1892, pp. 157-183). — A reprint 
of Bulletin No. 02 of the station (E. S. B>., voL iv, p. 742). 

Studies in oyster culture, J. Nelson {Few Jersey Stas . Report for 
1892, pp. 207-271). —This report of the biologist for the year includes 
an introduction, a report on the green clams of Tuokerton, and a 
description of the oyster exhibits at the Worlds Columbian Exposition, 
In the introduction the author points out the connection between agri¬ 
culture and oyster culture, maintaining that the latter is decidedly a 
branch of agriculture as much as bee keeping or poultry raising. He 
describes his efforts to extend the crop reports to oyster culture, which 
failed, as sufficient volunteer observers could not be secured among 
the oystermen. 

The green dams of TncJcerton (pp. 218-249).—Early in September, 
1892, the author was informed by letter that— 

An “infection” had appeared in Tuokerton Bay which caused the clams to become 
green; that this infection appeared locally at the southern margin of the bay about 
the middle of August, and that it had now largely extended its area; that clams that 
bad been shipped as presumably good had been returned or had been refused by dis¬ 
tant dealers because of their green color; that people supposed that either copper or 
some poison like Paris green had gained access to the clams and caused the color, 
and not a few supposed that they had been infected with cholera germs, or at least 
were provocative of such disease in man. 

This “infection, 7 ’it was stated, threatened the oyster and clam inter¬ 
ests of Tuckerton, which for that year were valued at about $100,000. 
After an investigation the author reported as follows : 

The color is due to the presence of a species of microscopically small vegetal)] e organ¬ 
ism which the dryness of the past summer allowed to multiply in the water on the 
beds, and which the clams have eaten in large quantities, so that their tissues have 
become stained by the color of their food. The dye is perfectly harmless. Numer¬ 
ous tests and analyses made by several scientists both of this country and Europe 
show that copper is not present; neither does microscopical examination show any 
disease nor any parasites present. Oysters affected in a similar way are in special' 
demand• in Europe,"not for their color, but because of their careful cultivation, the, 
fine,qualities being in no wise deteriorated by the fact that their tissues are stained 
by their food. 
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The author prepared a circular to this effect to be sent by oyster 
dealers to their customers in the hope of overcoming the prejudice 
against green clams. A chronological resume is given of the literature, 
relative to the greening of oysters and other inollusks. Some of the 
deductions from this are presented below: 

In the first place, all the investigators are agreed that oysters and clams colored 
green in this way axe not injured as an article of diet, and indeed may often be 
superior. * * * 

Bat, as we know, all uncultivated and poor oysters in America are not green, 
neither are all the green oysters of Europe good. It is cultivation"—lengthy cul¬ 
ture—that improves the oyster, while the greenness may he secured in a few days or 
lost in a few days. This point should he thoroughly understood by oyster men. It 
is, therefore, an accident that in one locality the greenness of an oyster is a sign 
that it is poor, while in another locality it is taken as showing culture and fatness. 
These two points, viz, that greenness is not of itself a poison, but is harmless, and 
that it is not an indication cither of a poor or of a good oyster, may be advanced as 
certain, and constitute the practical side of the question, which both producer and 
consumer should understand. The other points in the controversy are mainly of 
scientific interest. 

First in order is the question of the origin of the color. The historical r€suru6 
shows that this question is pretty definitely solved, viz, it is derived from coloring 
matters in the food of these mollusks. What is this coloring matter? * * * Why, 
when greening does occur, are some organs affected and others not? Here I believe 
I have made an important discovery, viz, the green stain is found only in that sort of 
protoplasm which is undergoing rapid metabolism. This is stating it on tlie physio- 
iogi cal side. Morphologically speaking, the green color is confined primarily to the cil¬ 
iated tracts of the animal, possibly also in the gland cells, and in the amoeboid corpus¬ 
cles. * * * A cell undergoing metabolism, is like a whirlpool receiving constant 
additions of new matter and throwing this matter out of itself again, but (in the case 
of the cell) in a chemically changed form. From the blood towards such a cell is an 
ingoing stream of fluids containing gases and substances in solution, and from the 
cell to the blood is a return current laden with waste products, secretions, a nd excre¬ 
tions. If the ingoing current contains a stain, the whirlpool will he stained. When 
the ingoing current is clear, the stain already in the cell will he removed by the out¬ 
going current. 

General report on the Columbian oyster-culture exhibit of the Agricul¬ 
tural College Experiment Station (pp. 249-271).—'The exhibit is classified 
as follows: 

(1) Natural history of oysters and clams and bivalves in general; (2) enemies, 
.friends, messmates and companions of oysters; (3) collectors or culteh—materials 
upon which oyster “spat” fastens; (4) natural oysters or oyster “seed,” used by 
“planters” for cultivation on. the “farms;” (5) artificially raised oyster “seed,” 
secured by planting oyster shells, etc., as “cultcli;” (6) cultivated oysters, i. <?., 
“seed” from whatever source, after it has been cultivated one or more years; 
'(7) technique and methods of oyster 'culture, especially'experimental methods; 
(8) charts, tables, photographs, statistics, literature, etc. 

A detailed description of the exhibit is given. 
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VETERINARY SCIENCE AND PRACTICE* 

J. F, Duggar, Editor . 

Anthrax, A. T. Neale (. Delaware St a. Bui., Wo. 20, pp. 15).—The 
following';.topics are treated: History of the anthrax epidemic of 1802; 
proof that the disease was anthrax; • the nature of anthrax; means by 
which the disease was introduced into Delaware; fatality; and means 
for checking the spread of the disease. 

During the summer and fall of 1892, 40 cows and 9 horses are known 
to have died of anthrax on ten farms in Delaware, and four cases oc¬ 
curred among the owners of the cows. Bacteriological observations 
revealed the presence of the anthrax bacillus. It is stated that the dis¬ 
ease was probably introduced into the State by means of drovers or by 
skins from foreign countries used in morocco factories. Several out¬ 
breaks of anthrax in Germany are discussed in order to show how these 
so-called “wild skins” carry the contagion. In the immediate neigh¬ 
borhood of the farms infected in 1892 skin scraps and hair from morocco , 
factories had within two or three years previous been used in composts. 
Even the use of lime from morocco works as a manure is not considered 
thoroughly safe, since this contains hair, sweepings, and skin scraps. 
Whenever anthrax is suspected, peat and similar dried swamp litter 
coming from lands subject to overflow from streams which run near 
tanneries, woolen mills, slaughter houses, or bone-boiling establish¬ 
ments, should be avoided. 

Anthrax may also be carried on the boots or clothing of a person who 
lias examined a carcass, and during such examinations the disease may 
be transferred to man. The relation of buzzards to the spread of this 
disease is now being investigated by the station. At the time of an 
epidemic all carrion likely to attract buzzards should be burned or 
buried and the ground under buzzard roosts should be regarded as a 
possible point of contagion. 

The carcasses of animals dying of this disease should be burned, or, 
if this is impracticable, deeply buried in an isolated place. Protective 
inoculation has been extensively practiced in Australia and is now 
under investigation at the station. 

Tuberculosis and the Koch test, E. P. Niles (Virginia Sta. Bui. 
Wo. 2,6 , March. 1893 , pp. 55-60 ).—A popular discussion of the nature of 
tuberculosis and the means by which it is spread is followed by tabu- 
lated data giving the temperatures of the animals of two herds after 
inoculation with tuberculin. In the station herd of 54 cattle only one 
gave a notable increase in temperature after inoculation. , Though this 
animal was apparently healthy and showed no physical symptoms of 
the disease, yet upon post-mortem examination tubercles of consider¬ 
able size were found in the lungs, liver, and intestines. ' Two other 
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animals showed a slight elevation of temperature, but when, two 
weeks later, a second test was made no characteristic .reaction took 
place. A herd of 38 head of cattle belonging to the Miller School 'was 
also inoculated. The table of results shows that only one animal gave 
the characteristic reaction, and the existence of the disea.se in this 
instance was confirmed by a post-mortem examination. 

Southern cattle plague (Texas fever), F. S. Hillings (Nebraska 
Sta . But No. 28, March, 1893, pp. Ill, plates 2, Jigs. 8 ).—This is the third 
report of the author’s investigations on Texas fever. The bulletin coil 
sists in part of a reprint of Bulletins Nos. 7, 8, 9, and 10 of tlie station 
(E. S. K., vol i, p. 123). The data given in those bulletins are further 
discussed. The new matter is chiefly controversial. 

The results of inoculation experiments in the winter of 1891- 5 92 are 
also given. It is asserted that in ticks from Mississippi and in their 
excrement was found the bacillus to the agency of which the author 
attributes the disease; that pure cultures from the tick were used in 
inoculating two calves, a Guinea pig, and a rabbit; that one calf died; 
that the other sickened, but recovered; that both of the small animals 
died; and that the bacillus referred to was found in the blood of the 
Guinea pig and in that of the rabbit. 


AGRICULTURAL ENGINEERING. 

Irrigation experiments, J. W. Sanborn (Utah Sta. But Wo. 21, 
Aug., 1893 , pp. 6').—Plats (size not stated) drained to the depth of 21- 
feet by stone drains which were 11 feet apart and emptied into water¬ 
tight vaults were irrigated with river water of known composition as 
follows: Sufficient water was applied to saturate the soil (1,) to a depth 
of 1§ feet, (2) to a depth of 21 feet, (3) to a depth of 3.| feet, and (4) to a 
depth of 4 feet. The stated purpose of the trial was “to make an inquiry 
as to the inti uence of amounts of water, not only on the crops raised, which, 
would be the practical side of the question, but upon the inti uence of 
the waiter upon soil fertility and also upon its direct influence as a sup¬ 
ply of plant food.” One series of plats trea ted as abo ve described was 
seeded to wheat and another to timothy. The yields of these crops and 
the amounts and composition of the drainage water from the differen t 
plats are tabulated and discussed. The general conclusions arrived at 
are as follows: 

(1) The best yield of grain was secured where water was applied sufficiently to 
saturate the soil U feet deep. 

(2) The best yield of grass was secured from the heaviest application of water. 

(o) Drainage did not appear to result in an increased amount of moisture absorbed 

from the air. 

(4) The lateral movement of water was very small. 
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(5) The water of Logan River furnishes a superabundance of lime, but only a very 
small per cent of the potash, nitrogen, and phosphoric acid required by crops. 

.(6) The .Logan River water is entirely inadequate to maintain soil fertility. Tins 
is true of the water of other rivers analyzed at the station laboratory. 

(7) Practically all of the plant food applied by irrigating water in sufficiency for 
crops is retained by soils3 or ordinary irrigation does not leach fertility from the 
soiL 
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Fifth Annual Report of Alabama College Station {Alabama 
College Sta. Report for 1892, pp. 18 ).—Treasurer’s report for the fiscal 
year* ending June 30, 1892, together with brief reports of the chemist, 
botanist, agriculturist, and veterinarian of the station. 

Fifth Annual Report of the Louisiana Stations (Louisiana Stas. 
Report for 1892 , pp. 4 ).—This includes very brief reports of the sub- 
stations, together with, the treasurer's report for the fiscal year ending 
June 30,1892. 

Report of Director of Sew Jersey Stations (Few Jersey Stas. 
Report for 1892 , pp. 1-5).—A brief review of the work of the several 
departments for the year and a list of the bulletins published by the 
State and college stations. 

Report of Treasurer of Mew Jersey State Station, J. Keelson 
(New Jersey Stas. Report for 189 2 , pp. 23). —A financial statement for the 
year ending December 31, 1892. 

Legislation, station work, and publications (New Jersey Stas. 
Report for 1892, pp. 515-534 ).—This contains the acts of the State legis 
lature relating to the station, fungus diseases of plants, the State 
Weather Service, and the inspection of fertilizers ; a catalogue of the 
bulletins issued by the stations from their organization to December 31, 
1.892; directions for sampling fertilizers and feeding stuffs, and the 
order of station work during the year. 

Fifth Annual Report of Mew Jersey College Station (New Jer¬ 
sey Stas. Report for 1892, pp. 535-589 ).—This contains a brief statement 
regarding the organization, of the station and the financial report for 
. the fiscal year ending June 30, 1892. 
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The prairie ground squirrels, or spermophiies, of the Missis¬ 
sippi Valley, V. Bailey ( Division of Ornithology and Mammalogy , 
Bui. Wo. 4^ pp. 69 , plates 3, maps 4 ).—The species of spermopliiles in¬ 
habiting the region covered by this bulletin are Spermophihis tridecem - 
Uneatus , 8. mexieanus , 8. franlclini , & spilosoma obsoletus , and /S'. Wc/d 
ardsoni , popular descriptions and life histories of which a,re given. 
The stomachs of a large number of specimens were examined and tab¬ 
ular information is given of their contents. In addition, to their eating 
large quantities of grain, their food habits show them to he great 
destroyers of insects. Their natural enemies are hawks, owls, weasels, 
foxes, coyotes, etc. Various artificial means are suggested for keeping 
them in check, as poisons, traps, guns, etc. Experiments are given 
with carbon bisulphide for their destruction, and the author recom¬ 
mends it as one of the best means of ridding a field of these pests. 
Detailed information is given of its use by correspondents of the Divi¬ 
sion, with almost unqualified success. It seems the cheapest and most 
effective destructive agent tried. The practice followed in some States 
of giving bounties for the destruction of spermopliiles is condemned 
by the author as wasteful and as not securing any appreciable diminu¬ 
tion of the pest. Maps are given showing the distribution of each, 
species. 

Suggestions for the establishment of food laboratories, Edward 
Atkinson (Office of Experiment Stations , Bui. Wo. 17, pp. 20).— In. this 
article the author advocates the establishment of food laboratories, for 
the study of the economical nutrition, of man and the art of preparing 
food 5< in connection with the agricultural experiment stations of the 
United States. He urges that u there is yet no popular science of 
cooking; there is yet no common art of cooking; there is now wide¬ 
spread ignorance on the whole subject, resulting in a waste which is 
not only unprofitable but noxious in its influence on the general 
health of the community.” 

The art of cooking as now practiced is wholly empirical and to a great extent bad. 
Almost all rapid or quick cooking is bad cooking. The science of cooking, as I have 
stated, consists In the regulated application of the right degree of heat for a suitable 
time to work the true conversion of the raw food materials into nutritions food,. If 
there is a variation of any considerable amount in either of these elements, i, e>, in 
the uniformity or degree of heat, or in the time of its application, the cooking will, 
as a rule, be had. for instance, if animal foods are subjected to excessive heat, as 
they are apt to be in the frying pan and in the cooking stove, they become more 



U. S. DEPARTMENT OF AGRICULTURE. 


417 


productive of dyspepsia than of energy. The development of a food laboratory may 
therefore be directed toward the right methods of preparation of the food of man¬ 
kind. Unless that object is incorporated with the other work of the experiment 
stations, they may totally fail in their true object, which is the final conversion of 
the nutrients in food material to the nutrition of mankind. 

As preparatory to these laboratories the first work indicated is the 
collation of what lias already been done in this country and abroad, to 
render the results accessible. As to the kind of investigation desirable 
the author makes the following suggestions: 

The lines of investigation which ought to he considered are, first, the best means 
to produce the highest amount of human energy with the least waste; that is to say, 
the best form in which food materials are to be consumed: how far can predigestion 
outside the body take the place of work done in the body without detriment to the 
machinery? Another line of investigation may he the following : If a simple, monot¬ 
onous food is best for the animal, is a greater variety, and especially are stimu¬ 
lating flavors, better for the mental work of the human thinker than for the. muscu¬ 
lar work of the human animal? Or perhaps this problem might he reversed. May 
not the human animal be developed into a higher type of the human thinker by 
developing right methods in the choice of food and in its preparation? These are 
perhaps somewhat visionary suggestions. They are put in this form in order to give 
point to the suggestions submitted. Third, what is the relation of physical exer¬ 
cise, apart from work, to the nutrition of the body as an instrument of thought? 
The number of problems which may he presented for solution in this matter is very 
great. * * * The work, thus far, has been that of individuals, taken np in a 
disjointed way without any special system. The cooperation of a large number of 
workers, investigating on a common plan, is required. 

The article concludes with a description of thejSTew England kitchen 
iu Boston, Massachusetts, which is cited as an example of a successful 
food experiment station. 

Report of the statistician (Division of Statistics, Report No. 110, n. 
ser v November , 1893, pp. 415-458 ).—This includes articles on the follow¬ 
ing subjects: The estimated yields of corn, potatoes, hay, tobacco, 
sorghum, and buckwheat; and the prospects of cotton, apples, pears, 
and grapes; the imports of American wheat flour into Europe; the hop 
crop of England for 1893; the beet sugar production of Europe for the 
year 1893-91; a summary of a monograph on agriculture in Great 
Britain and Ireland, by E. Clarke; notes from consular reports; and 
freight rates of transportation companies. 

1.1875— No. 4-5 



The sexual reproduction of Ustilaginece, P. A, X)angeakd 
( Compt . Bend., 117 (1893), No. 15, pp. 496, 497 ).—'The author calls atten¬ 
tion to the .fact that the phenomenon of fecundation is still unknown 
for many fungi,* on which account many are considered as wholly with¬ 
out sexuality. The information embraced in the present paper was 
obtained in a histological study of the family Ustilaginem , and the 
author thinks it an explanation of their reproduction. 

The nuclei are very small, but in the more favorable cases there may 
be distinguished a membrane surrounding them and a nucleolus. The 
fecundation is accomplished in those cells which have been commonly 
considered as spores, but which in reality are the oospores produced 
from the oogonia. In each swollen cell, at the beginning, are found 
two nuclei corresponding, one to the male, and the other to the female 
nucleus; the protoplasm of the cell becomes condensed; the two nuclei 
approach each other and upon contact blenu into a single central nucleus; 
at the same time the surface of the condensed protoplasm forms a 
double wall, of which the exterior one frequently presents the pro¬ 
jections and reticulations of the various genera and species. The primi¬ 
tive swollen cell corresponds to an oogonium and the spore which it 
contains is an oospore. The condensation of the protoplasm is, in gen¬ 
eral, very slight and the membrane of the oospore is found almost in 
contact with the walls of the oogonium. In that way the error origi¬ 
nated of considering these organs as simple cells filled with spores. 
To those wishing to verify his observations the author recommends the 
use of Usti la go reecpta culo rn m, a species in which, the oogonium and 
oosphere may be readily recognized on account of their size, K> c-17/v. 
The author has examined, among others, ZTstilago violacea , T)o<mamm 
alismatis , and the genus Entyloma r all of which gave similar results 
to the one given above, and he thinks they affirm his proposition that 
the Ustilaginem have a method of sexual reproduction.— w. h. e. 

The valuation of arable soils-on a scientific, statistical basis, 
G-. Thoms (Mitt, kaiserl. livldud. genie inUtz. oelcen. Soe1893, No. 13 , pp. 
122, charts 7 ).—This is the second communication by the author on this 
subject, the first* being published in 1888 . The present paper deals 
with data obtained in the examination of 284 samples of soil collected 
in 1885 from 47 estates in the district around Dqrpat. These soils were 

* Imiug. Biss., Dorpat, 1838. 
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j classified according to actual productive capacity and then submitted 
j to chemical and physical analysis to trace, if possible,, the relation 
; between chemical and physical properties of soils and their agricultural 
; value, with a view to instituting a more equitable system of taxation. 
The report is devoted to the following subjects: The geological charac¬ 
teristics of the region represented by the soil samples; a tabular repre¬ 
sentation with explanations of the relation between the quality of the 
soils and their chemical and physical analyses; graphic representations 
of the relation between yield, and depth of soil and its content of phos¬ 
phoric acid, lime, potash,* and nitrogen; methods of taking and prepar¬ 
ing soil samples, and of analyses; and a discussion of the question, 
Has the phosphoric acid content of the soils and subsoils of the Dorpafc 
region increased or decreased under culture! 

The conclusions drawn by the author from this work are as follows: 

The phosphoric add content stands in direct relation to the quality 
of the soil, for a good soil contains a larger amount of phosphoric acid 
than one of medium quality, and the latter than one of the poorest 
quality. Moreover, the subsoils of the first class are richer in phos¬ 
phoric acid than those of the second, and these again are richer than 
those of the poorer class. 

The phosphoric acid content of the subsoil is, on the average, greater 
than that of the overlying soil; from which it follows that in the sys¬ 
tem of culture prevailing in the Dorpat region an increase and not a 
decrease of the phosphoric acid of the soil has, as a rule, taken place. 

Hot only as regards the phosphoric acid content, but also in respect 
to nitrogen, potash, and lime, does the best soil exceed that of medium 
quality, and this in turn that of poorest quality. The most marked 
relation, however, was observed in case of the phosphoric acid. The 
depth of the soil also bears a direct relation to its quality. 

Contrary to what was observed in case of phosphoric acid and nitro¬ 
gen, the subsoil was, on the a verage, richer in potash and lime than the 
corresponding upper soil. 

The average figures for the physical properties—hygmscopicity, 
absorption of ammonia, water capacity, and proportion of sand and 
clay—vary so slightly for the good, medium, and poor soils that no 
marked relation to the productive capacity can be traced.—w, H, m 

The culture of autumn catch crops, P. P. Deherain ( Aim * 
Agron v 19 (1893), No. 7, pp.305-338 ).—By means of pot experiments the 
author determined the amount of nitrogen escaping in the drainage 
water from soil left without any crop and from corresponding soil bear¬ 
ing autumn catch crops. The heavy rains of autumn leach out from 
the soil a large amount of nitrogen. As the average of the years 1890, 
1891, and 1892, the author found that the loss per hectare was about 
40 kg. of nitric nitrogen, equivalent to 250 kg. of nitrate of soda. 
These experiments and others have demonstrated that this loss can be 
reduced or entirely suppressed by sowing a* catch crop Immediately 
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after the removal of the main crop. For this purpose vetch or mustard 
is recommended. These plants, covering the soil, frequently take up 
all of the rainfall, so that there is no drainage water. .But even when 
the drains are active catch crops diminish the loss of nitrogen. 

In 1892 such catch crops yielded oil an average about 15 tons of green 
material per hectare, containing 78 to 80 kg. of nitrogen. In the winter 
of 1801—’02 the loss of nitric nitrogen from soil without .a crop was 
15.060 kg. per hectare; from soil on which vetch was growing, 12.004 
kg.; from soil on which a mixture of mustard and clover was growing, 
0.072 kg. A crop of vetch growing in one set of pots was cut and turned 
under in another set of pots about the end of November, and the drainage 
waiter from the pots receiving this green fertilizer was compared with that 
from pots containing bare soil. Decomposition commenced during the 
winter, but was slight until February, so that from November 24 to 
February 9 the losses of nitrogen differed but slightly for the bare and for 
the treated pots. Not until late in February did the drainage water from 
the pots fertilized with this green manure become notably richer in 
nitrogen than that from the bare pots. 

The loss from pots in which the vetch remained standing all winter, 
and from similar pots in which the crop was cut and removed in 
November, leaving only the roots in the soil, was determined. The 
pots with a standing crop lost from November 24 to February 9, 5.95 
kg. per hectare; from the pots containing* stubble the loss was 7.58 kg., 
showing but a small advantage in favor of leaving the crops standing 
all winter. However, when the losses just indicated are compared with 
the toss of nitrogen on the bare soil, viz, 16 kg., it is seen that both 
the standing crop and the stubble were of advantage in conserving 
the nitrogen of the soil. 

During the following spring, summer, and autumn, the soil on which 
only the roots and stubble were left yielded to the drainage water 
93.008 kg. of nitric nitrogen per hectare: where vetcli grown on other pots 
was turned under in November the amount was 102.05 kg.; and where 
vetch was left standing (luring the winter and turned under February 5 
the amount was 109.09 kg. The loss from the bare soil during this 
time ' was only 72.005 kg. These figures show that the following 
spring, summer, and fall the greatest amount of nitric nitrogen was 
furnished by vetcli plowed under February 5, slightly less by the vines 
alone turned under in November, and still less by the stubble alone. 
However disposed of, the catch crop in every case furnished consider¬ 
ably more nitrogen the following season than was set free in the soil 
which had not borne an autumn crop. In the dry season of 1892, this 
excess of nitrogen did not become available till late in the year. The 
author recommends the turning under of catch crops late in autumn 
rather than in the spring, so that their nitrogen may become available 
in time fof the usual farm crops. 
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On tlic pots which bore the catch crops of mustard and clover the 
green manure was not turned under till March 27, 1892. These pots 
liberated per hectare during the following spring, summer, and autumn 
125.052 kg. of nitrogen, while the corresponding soil which had not borne 
a catch crop the previous autumn yielded up to the drainage water 
during this time only 72.005 kg. of nitric nitrogen per hectare. 

The advantage of autumn catch crops is stated to consist in their 
storing up in autumn and winter the nitrates formed in the previous 
warm season, which without these plants would be lost in the drainage 
water of winter; and in the fact that the nitric nitrogen stored up by 
these plants reappears in the same form the following season, when it 
can be utilized by the ordinary farm crops. 

The pots on which catch crops (entire plants) were turned under 
furnished an average of 45.008 kg. of nitric nitrogen per hectare in 
excess of that from the pots without green manure. This amount 
of nitrogen is equivalent to 300 kg. of nitrate of soda., valued at 09 
francs (about $5.60 per acre), which more than pays the expenses of 
the catch crop. —J. F, D. 

Potassium phosphate as a fertilizer, T. Meyer (Chem. Ztg.,17 
(1893 ), No . 70. pp. 1267)1208). —The desirability of a more extended use 
of this concentrated fertilizer is urged. Aside from its purity, this salt 
contains two elements of plant food in intimate combination, so 
that where a root hair finds a particle of phosphoric acid it finds at 
the same instant a particle of potash. This is of especial importance 
in time of drought. In potassium phosphate which is non-corrosive, 
and readily soluble in water, the farmer has an excellent top dressing 
with which—either alone or in combination with nitrate of soda—to 
hasten the growth of backward crops. 

The general and extended use of potassium phosphate depends, how¬ 
ever, upon its economical production. Probably the best method of 
preparation yet proposed is that worked out by the author and patented 
in Germany by H. and E. Albert, of Biebrich, which is substantially 
as follows:* A measured quantity of about 10 per cent phosphoric 
add is poured out into a reservoir provided with a stirring apparatus; 
the sulphate of potash required to form potassium sulphophosphate, 
IvI:IS0 4 KIR P0 4 , is dissolved in the acid and the amount of chalk 
phosphate (the so-called crate grise of France and Belgium, containing 
80 to 40 per cent of phosphate of lime and 40 to 50 per cent of carbon¬ 
ate) necessary to remove the sulphuric acid as gypsum is slowly added 
to the solution, with constant stirring. After about an hour the decom¬ 
position is complete, and the phosphate solution is separated from the 
residue of impure gypsum by means of a filter press. The solution is 
evaporated to a sirupy consistence and then kept in a chamber heated 
to 76 to 80° C. by means of steam until a dry, hard salt is obtained, • 
wiiich is easily reduced to powder in a disintegrator. 

# See also Ztsekr. angew. Clxem., 1898, No. 21, p. 653. 
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The residue from the press, which con tains a certain amount of insol¬ 
uble phosphate, is placed in a second tank and treated with the sul¬ 
phuric acid necessary to dissolve this phosphate, and again pressed. 
The solution thus obtained, together with the washings of the final 
residue, are conducted into the first reservoir to serve in the reduction 
of a second lot of phosphate. The final residue of gypsum is put on 
the market as a manure or manure preservative. 

The salt thus prepared contains 38 to 40 per cent of phosphoric acid 
and 31 to 33 per cent of potash, and has been used with advantage on 
cereals, grapes, and strawberries.-—w r . H. B. 

The development of the peanut, A. AndouAud ( Compt. Rend., 
117 (1893), No. o, pp. 298-300 ).—Peanuts from an estate in lower Egypt 
were studied by the author. The roots were covered with tubercles. 
The author refers to a paper published by Eriksonn in 1874, denying 
the existence of tubercles on the peanut, and to a paper by Gain, show¬ 
ing tliat these tubercles form only in a moist soil. 

The peanut grows quite slowly during the first half of its existence. 
Its most rapid period of growth is during the fourth month. All the 
parts of the peanut contain sugar. This reaches its maximum about 
the one hundred and fiftieth day, after which time the percentage of 
sugar is largely decreased in all parts of the plant. In the stalks and 
roots starch increases from the beginning to the end of vegetation, but 
in the fruit the percentage of starch constantly decreases. 

The protein substances of the stalks and roots decrease at the flow¬ 
ering period, but in the fruit the increase in protein is constant. The 
non-protein nitrogen tends towards a maximum about the beginning of 
the fruiting period, afterwards decreasing, though at maturity the nuts 
still contaip non-protein nitrogen. The fatty substances increase until 
the fruiting period, when in the vegetative organs they suddenly 
decrease. The increase of fat in the seed is rapid and continuous. 
The maximum of pectin compounds occurs between the sixth and ninth 
weeks for the organs of vegetation. The mineral elements are relat¬ 
ively abundant in the roots and stalks when the plant is young, after¬ 
wards decreasing.—j. f. i>. 

Studies on a new apricot disease, B. A Drum old (Lmulw. Jahrh 
22 (1898),No. 3, pp. 433-167; abs. in Hot. Centhl., 56 (1893), No. 5, pp. 153- 
155 ).—Apricot culture has been conducted in the vicinity of Mom bach, 
Mentz, for sixty or seventy years. The trees are grown in a light, loose, 
sandy soil of reddish color and fine grain. The soil under and between 
the trees is cultivated with asparagus, tomatoes, beans, etc. For the 
past six years apricot culture has not been very remunerative, owing 
to an extraordinary disease. This disease makes its appearance 
every year in May after the first, few warm, sunny, days. When it 
attacks a tree the tips and margins of the leaves become brown, 
dry, and dead. The dead portions' seem disposed to curl up over 
the surface of the leaves. During dry weather the dead parts pf the 
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leaves become very brittle and break away, leaving the leaf badly 
mutilated. A chance estimate gives at least 60 per cent of the trees 
of the district as affected by the disease. The epidemic character of 
the disease, its sudden appearance in the spring of the year, its annual 
return, and its gradual spread seem to indicate that it may be of fungus 
origin, and in the last stages of tlie dried leaves there is to be found a 
luxuriant fungus growth. The author has found present in nearly 
every case Cladosporhtm herbarum and a species of Hendersonia. 
Experiments were conducted to ascertain the relation between the two 
fungi, but with negative results. The Oladosporium, if taken from a 
dead leaf and placed in a nutrient solution on a green leaf, will in a 
few days cause the rapid dying of the leaf tissue, but if placed in water 
upon the leaf, it seems to have no effect. The author thinks the dados - 
poriiim may possibly be the cause of the disease, although usually not 
a parasitic fungus. The Hendersonia is present as a saprophyte. It 
may be that the summer drought and drying of the leaves make it 
possible for the Cladosporkm to attack the leaves. 

Another view is that the disease ivS due to a lack of nutrition. The 
author reviews some of the work of such investigators as Kraus, 
Sorauer, Frank, von Th union, and others, showing that the summer 
wilting of leaves is not due to the too intense sunlight and its accom¬ 
panying heat, nor to an insufficient amount of water, but to a too 
scanty supply of nourishment. The soil of Atom back was analyzed for 
its lime and nitrogen content. There was found a normal amount of 
lime but an extraordinary deficiency of nitrogen. The total nitrogen 
was only about 0.02216 per cent, with scarcely a trace of nitric acid in 
solution. Kisler and Colomb-Pradel have recently shown that at least 
0.5 per cent of total nitrogen is necessary for remunerative tree culture. 
If this view be accepted the author thinks the lack of nitrogen may 
be the cause of the disease, and recommends the abundant use of 
manures rich in nitrogen, as a'means for its prevention. He considers 
that the manuring of the trees will make them more resistant against 
all fungus attacks. Bordeaux mixture sprayed over the trees seems to 
be of no service in preventing the disease.—w. n. e. 

Recent observations on bnmissure (Plasmodiopliora vitis), P, 
Tula and 0 . Sauvageau (Montpelier and Paris, 1893, pp. 15$ abs* 
in Bat. Gentbl., 56, (1893), Wo, 1 and 2, pp. 55, 56), —This disease first 
made its appearance in France in the autumn of 1892. It seemed to 
be found almost everywhere, but only in isolated cases was it very 
destructive. At first the injury was thought to be due to scale insects, 
but later to a fungus infection. It appeared very suddenly in the 
latter part of July and continued into October and November. The 
fungus causes a poor ripening of the grapes, a reduction in their sugar 
content, a lack of maturity in the vines, and the appearance of black 
or brown zones in the wood as far down as the roots. 
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The brown spots upon the upper side of the leaves at the beginning 
of the disease, are caused by the formation of brownish, tannin-contain¬ 
ing, round masses in the epidermal cells. How these originate is, not 
known at the present time. After a little while the epidermal cells 
become deformed, die off and expose the underlying parenchyma, and 
numerous white spots appear upon the dark background. The brown¬ 
ing and suborning of the cells passes through the leaf from the upper 
epidermis and at last appears on the lower side. 

In the green cells at the beginning of the disease the existence of 
the parasite can often be made out by treating cross sections with abso¬ 
lute alcohol. Through many of the cells may be seen an amoeboid 
mass, reaching as far as the plasma extends. In the brown and dried 
cells the network of the parasite can be demonstrated. 

The method of propagation of the fungus and of the infection of the 
leaf has not yet been established.—w. h.e. 

Two new, diseases of mulberry, G. Boyer and F. Lambert 
( Gompt. Bend117 (1893), Bo. 8 , pp. 342, 343). —The authors have 
observed two new' diseases of the white mulberry, one of bacterial origin 
and the other due to an undetermined fungus. 

The bacterial disease, due to Bacterium mori, is especially destructive 
to young mulberry trees in the nursery, where it greatly checks the 
growth of the branches. The disease is externally manifest by the 
appearance of dark brown spots on the lower surface of the leaves and 
upon the branches. The spots on the twigs vary greatly, but are ordina¬ 
rily oval, the longer diameter extending with the length of the branch. 
Frequently many of them run together, forming irregular patches of 
greater or less extent, and finally extending into the wood as far as 
the pith. Upon the leaves the spots appear along the veins similar to 
those upon the twigs. In the parenchyma the spots are small and 
‘through fusion form lesions of greater or less extent, which change 
from a rusty color to nearly black. ' The bacterium, living in the 
thickened tissues which it has destroyed, develops very rapidly. The 
disease has been produced upon the branches, parenchyma, and veins 
of the leaves by means of artificial inoculations. Bacterium marl has 
been Isolated and cultivated upon solid media, where it forms hemis¬ 
pherical colonies at first white and hyaline, afterwards passing to 
.yellow. 

Trie disease due to the undetermined fungus is more common than 
the former one, and destroys a greater number of trees every year 
throughout the sericulture! region of France. It attacks the buds and 
the leaves wither and dry up. The disease makes its earliest appear¬ 
ance upon the tips of the branches, extends to their base, and communi¬ 
cates with the principal branches, the trunk, and finally the roots. 
The various parts of the tree perish and the wood becomes more or 
less dark green in color. The author thinks these changes are due to 
the mycelium of the fungus which is found everywhere in the vessels 
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of the wood. The mycelium is variable, septate, branched, at first 
whitish, later yellow, and finally brown. 

The two diseases are to be the subject of further investigation.— 
W. H. E. 

Reports on experiments in checking potato rot (Board of Agri¬ 
culture, Great Britain , 1892, pp. 183 , Jigs. 4 ; and 1893 , pp. 97). —Com¬ 
piled notes are given on the use of fungicides for the prevention of 
potato rot (. Phytophthora infest arts). The experiments were conducted 
in England, Ireland, Scotland, Austria-Hungary, Belgium, Denmark, 
France, Germany, the Netherlands, and the United States. In most- 
cases the experiments were conducted during the years 1800,1801, and 
1802, a few dating back to 1888 and 1889. In the first report notes are 
given on the history and cause of potato rot, with the life history 
and illustrations of the fungus. 

The principal means employed for combating the rot was Bordeaux 
mixture, various formulas of which are given, in what are called 1, 2, 
and 3 per cent solutions. Other remedies were tried but not so exten¬ 
sively. The results obtained in England during 1891 were all favor¬ 
able to the use of Bordeaux mixture. The amount used varied from 
80 to 130 gallons per acre, and cost from $1.50 to $2.10 per acre for each 
application. Where the strongest solution was used, the foliage was 
sometimes injured. In a few cases there was a slight decrease in 
the yield, but usually there was an increase of from 7.7 per cent to 58.75 
per cent, and in one case over 100 per cent. 

In Scotland, Bordeaux mixture and a powder containing sulphate of 
copper were used, but with little effect. Heavy rains followed every 
application and they may have washed much of the fungicide away. 

In Ireland experiments were begun in 1800 and repeated in 1891. 
The rot was very severe. The use of the Bordeaux mixture seemed 
to slightly increase the yield of potatoes, and although it did not pre¬ 
vent the rot, the potatoes from the sprayed vines seemed to possess 
better keeping qualities. In mo4 eases the fungicide was employed 
as a curative and not as a preventive agent. 

In Austria-Hungary the loss caused by potato diseases from 1884-4)0 
averaged 15.90 per cent of the entire crop. Experiments were con¬ 
ducted at Konigsberg in 1890 with Bordeaux mixture, and they were 
so successful that Dr. Marek estimated that a saving of $9 to $10 per 
acre might be made by using Bordeaux mixture at a cost of $1.44 per 
acre. 

From Belgium the results of extended experiments conducted by 
Caluwe,.Petermann, and Thienpont are given, all of which are favor¬ 
able to the use of fungicides. Bordeaux mixture, sulphate of iron solu¬ 
tion, and sulpho-steatite were all tested, with a decided advantage in 
favor of the first. The best results were obtained from two or, three.;-' 
applications as a preventive treatment. In nearly every instance an 
increased yield followed the use of the fungicides. The experiments 
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iii 1 SOI, reported by M. Thienpont, embraced over 2,500 acres. The 
quantity of fungicide applied varied, but M. Thienpont considers 
from 50 to 60 gallons per acre for the first application and 70 to. 115 
gallons for every subsequent one the best amounts to use. The applica¬ 
tions were made at intervals of about three weeks. 

In Denmark the series of experiments of Jenson seem to indicate 
that heating the tubers before planting will partially diminish the 
amount of disease by greatly retarding its appearance, and as a result, 
increase the crop. The use of Bordeaux mixture will also hold it in 
(dieck. Jensen has pointed out the periodicity of the disease in Den¬ 
mark from 1860-1)1, and his observations have been confirmed by others 
in other countries. 

From France the principal reports are those of experiments conducted 
by Girard and Prillieux. Girard’s experiments extend from 1888 to 
1891, and tend to show the great advantage to be secured by the use 
of fungicides. The amount of Bordeaux mixture used was about 150 
gallons per acre for single applications, at a total cost of about $3. 
With this treatment M. Girard obtained gains for various varieties of 
from $10 to $25 per acre. In 1890 he investigated six fungicides and 
the effect upon them of artificial rain. Plants were grown in greenhouses, 
and after treatment with the fungicide they were subjected to artificial 
rains, representing a violent downpour, a heavy rain of six hours’dura¬ 
tion, and a light shower of twenty-four hours’ duration. Plants were 
analyzed before and after each rain. Bordeax mixture, to which 
molasses had been added, suffered least of all from the action of the rain. 
The violent downpour of 0.67 inches in twenty-two minutes was the 
only one causing any loss of the copper-molasses mixture. M. Prillieux 
was the first to use Bordeaux mixture for the potato rot, and his 
efforts were so successful that he considers it almost a specific for that 
disease if applied early enough. Other reports are given from Fra mm, 
all of which confirm the opinions of Girard and Prillieux. 

From the Netherlands a 14 per cent solution is reported on, showing 
quite an increase in the yield and a decrease in diseased tubers in pro* 
portion to the number of applications given. 

From the United States reports are given of experiments conducted 
at the Wisconsin, Ohio, and Maine Experiment Stations, confirming the 
value of Bordeaux mixture as a preventive means for potato rot. 

In addition to the reports on checking potato rot, extensive notes are 
given in the report for 1892 on potato culture as pursued in nearly, all 
the larger potato-growing countries. 

The season of 1892 was an unfavorable one for potato rot in Europe, 
except in a few localities. In England the experiments were carried 
on as before, to further test the efficiency of Bordeaux mixture, with 
results in the main corroborative of those given in the previous year’s 
report. The experiments in England and Ireland tend to show that 
Bordeaux mixture, whatever formula is used, is preventive rather than 
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curative in its effect upon the disease. It was also sliown that some 
varieties are much, less liable to attack, and, upon the more resistant 
kinds, the fungicide sometimes produces an injurious effect. In Eng¬ 
land the addition of sugar or molasses, as suggested by Girard, proved 
of no advantage and only added to the expense. I 11 Ireland, where 
the disease was rather troublesome, the efficacy of Bordeaux mixture 
as a preventive of potato rot was clearly shown, and 110 additional 
advantage was gained by the addition of molasses to the formula. In 
Belgium, M. Petermann found the preventive application of Bordeaux 
mixture highly beneficial in increasing the crop and lessening the 
amount of diseased tubers. He found, also, that the starch content of 
the treated potatoes was greater than in those whose vines had received 
no attention. He advises that the first spraying be given before any 
trace of the disease is seen, and one or two additional treatments at 
intervals of two or three weeks. I 11 France, as reported in 1893, Girard 
experimented with a copper-soda solution with good results. It was 
not compared with Bordeaux mixture, so its relative value can not be 
given. 

I 11 Germany results seemingly opposed to each other are reported. 
Liebsclier, whose results have already been given (E. S. R., vol. iv, 
p. 804), found that copper compounds decreased the yield of potatoes in 
1892, due, he thinks, to a direct poisoning influence exerted on the 
plants during a dry season; and while copper is injurious to plants 
under certain conditions, he considers that it is still more fatal to the 
potato fungus, and should not be wholly condemned, but should be used 
with discretion. A series of experiments conducted at Dresden gave 
an increased yield of potatoes as well as an increased percentage of 
starch in the tubers, for those plats treated with Bordeaux mixture over 
all others. At Limbach the same experimenter sprayed a field of 22 
acres, leaving a small portion, 14 acres, as a check. ' Three applica tions 
were given with marked results. The August treatment, in this case, 
seemed most essential. Sorauer conducted •an experiment to test the 
value of Bordeaux mixture as compared with sulpho-steatite, and the 
results given by most of the previous investigators were confirmed. 

I n general the conclusion, based on the foregoing reports, is that 
Bordeaux mixture is beneficial in combating attacks of potato rot. 
Care must be used in selection of chemicals and application of the mix¬ 
ture. No fixed rule can he laid down for the time of spraying or quan¬ 
tity to be used. The experimenter’s judgment must tell him that. Dur¬ 
ing dry seasons, when there is but little growth of the fungus, spraying 
may be injurious to some kinds of potatoes, but the beneficial effect 
upon those liable to attacks will usually more than make up for any 
loss. Bordeaux mixture does not wholly prevent attacks of the potato 
rot in especially bad years, but nearly all experimenters agree that it 
does diminish the per cent of diseased tubers and increase the total 
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yield. These factors, together with the increased starch, content of the 
treated potatoes, will more than pay for. the cost of treatment.—w. h. e. 

The behavior of the phosphorus in the digestion of casein, M. 
Salkowski (Centbk mod . Wiss., 1893, pp. 385, 383; ah#, in CJwm. (Jentbl ., 
1893, IL jSTq. 4, p. 222 ),—It has been very generally stated that in the- 
pepsin digestion of the casein of milk the phosphorus of the casein is 
separated as insoluble paranuclein. The author found, however, that 
the paranuclein contained only about 15 per cent of the phosphorus 
present in the casein, and that the greater part of the phosphorus' was 
dissolved by the digestive fluid. The phosphorus content of the dry 
organic matter of this solution was accordingly only slightly less than 
that of casein itself. This phosphorus was in organic compounds. 
He points out the source of the error in previous observations which 
led to the belief stated above. 

The author believes this discovery to have a physiological interest. 
As long as it was believed that in the digestion of milk the phos¬ 
phorus in the casein was excreted as insoluble paranuclein, the object 
of the phosphorus in casein was not apparent. If, on the other hand, 
soluble phosphorus-containing digestion products result, it may safely 
be assumed that the phosphorus has a definite function to perform.— 
E. W. A. 

Danish pig-feeding experiments, X890- ? 92, F. Fries and P. V. 
Petersen (26de Beretning Kgl. Yet og LandboJiojsh. Lab . f. Land, 
Oh'on. Forsog , Copenhagen , 1892, pp. 100). 

Synopsis .—A report of experiments conducted on .six farms with 344 pigs. Barley 
or rye was compared with wheat bran, and with different, varieties of roots 
•(ma.ngel-wurzels and beets). Dairy refuse products were fed ns additional 
feeds In all eases. Wheat bran was shown to possess a lower feeding value than 
grain (rye or barley) and to produce pork of poorer quality. Roots produced 
equally as good results as barley or rye, and the indications were tha t they might 
be advantageously fed to the extent of 40 per cent of the whole ration. The 
following quantities of different feeding stuffs were found to produce an equal 
growth with pigs, viz, 1 pound of barley or rye, B pounds of centrifugal skim milk, 
12 pounds of whey froui. centrifugal creameries, 8 pounds of common mangel- 
wurzels, 4- pounds of potatoes, and 4 pounds of sugar beets. 

The results of.earlier experiments conducted at the Danish Agri¬ 
cultural Experiment Station indicated 1 pound of skim milk to be 
equivalent in feeding value for pigs to 2 pounds of whey, and 1 pound 
of grain, (rye or barley) to be equivalent to 0 pounds of skim milk, 12 
pounds of whey, S pounds of mangel-wnrzels, or 4 pounds of potatoes. 

The experiments here reported wereconducted on six farms with .'144 
pigs, divided into sixty-six lots of 4 to 0 pigs each. The object was to 
study the feeding value of coarse wheat bran and of roots with differ¬ 
ent content of sugar and dry matter, as compared with grain (barley 
or rye). Buttermilk, skim milk, and whey were fed as additional feed’s 
in all cases. 
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The plan of the present experiments was to feed in ten day periods, 
the amount of feed being determined by the owner of each estate or 
his representative. The relation between the different foods fed on 
the other hand, was the same for all estates, and had been previously 
decided upon. At the conclusion of the experiments the pigs were 
shipped to the nearest pork-packing establishment, where they were 
slaughtered, a representative of the station being present to take notes 
and make weighings. The carcasses and pork were scored to deter¬ 
mine the commercial value of the pigs.. 

Wheat bran vs. rye or barley for pigs .—The experiments w r ere con¬ 
ducted on five different farms, wheat bran being compared with barley 
on some farms and with rye on others. The pigs on each farm were 
divided into five equal lots, the separate lots receiving grain (barley or 
rye) .or wheat bran alone or in various combinations. All the pigs 
received skim milk or whey. The trial lasted, on an average, one 
hundred and twelve days, and included a total of 115 pigs. In four 
out of the five trials the largest average gain was made by the lots on 
grain alone, which was quite closely followed by the lots receiving a 
mixture of 5 parts of barley or rye and 7 parts of wheat bran. Bran 
alone usually did not give as good results as a. mixture of equal parts 
of grain and. bran. The one sided bran feeding in several instances 
caused sickness among the pigs, while no sickness occurred in the other 
lots. As was previously shown for rye bran, wheat bran evidently has 
an appreciably lower nutritive value than barley or rye. * 

The scoring of the carcasses showed that the pork produced on wheat 
bran was of pooler quality than that produced on barley or rye, and 
shrunk more m dressing, although the results were not so unfavorable 
to the wheat bran as those of previous experiments had been to rye 
bran. 

Grain vs. mangel-wurzel# for pigs .—In earlier experiments with roots 
for pigs it was found that 8 pounds of common maugel-wurzols pos¬ 
sessed a feeding value fully equal to 1 pound of grain, and that the 
relative feeding values of grain, skim milk, and whey, mentioned above, 
(1:0:12), were not appreciably changed by the introduction of roots 
into the ration. 

A preliminary feeling experiment with roots of different sugar con¬ 
tent was made in 181(0 to test their comparative feeding value. Man¬ 
gel-wurzels, containing 12.71 per cent of dry matter and 8.93 per cent of 
sugar, were compared with fodder beets containing 19.80 per cent of dry 
matter and 18.8 per cent of sugar, and both were compared with barley. 

The experiment lasted seven days and was conducted with 2~> pigs, 
5 in each lot, weighing about 79 pounds each. A constant quantity of 
skim milk and buttermilk was fed to all the pigs alike. * 

* In comparative feeding experiments with Indian corn and rye or barley daring 
1889 the corn produced a slightly smaller increase in the weight of pigs than bar¬ 
ley and a somewhat greater increase than rye. 
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It appeared from the results that the gain was somewhat larger on 
8 pounds of mangel-wttrzels than on 1 pound of barley, while the gain 
on 6 pounds of mangel-wurzels was less than on 1 pound of barley. Six 
pounds of man gel-wurzels did not give as good results as 6 pounds of 
dodder beets, while 4 pounds of the latter roots were fully equivalent 
to 0 pounds of the man gel-w urzels, The indications were that 1 pound 
of barley had a similar feeding value for swine to from 6 to 8 pounds of 
man gel wurzels and from 4 to 0 pounds of fodder beets. 

The experiments with roots in 1S91~’92 included four or five lots of 
pigs on each of six different farms. In all, 204 pigs were used. Pom* 
kinds of roots were compared, viz, Eekendorf and Elvetham mangel 
wurzels, fodder beets, and ordinary sugar beets. All the pigs were fed 
buttermilk, skim milk, and whey. In addition, one lot received barley 
alone and one half of the grain of the other lots was replaced by roots. 
The pigs in the separate trials averaged about 50 pounds in weight. 
They were fed for from one hundred and twenty to one hundred and 
seventy days. 

The following table gives a condensed statement of the average 
results on the six farms: 


Arcmijc rcsiilln of coni/iarittonti of grain irith root* for pig*. 


1 

F 

ood eaten 

per pig in ten days. 

Average 
gain in 
weight, 
per pig in 
ten days v 

Food. 

Barley. 

Boots. 

Butter¬ 

milk. 

Skim 
milk. | 

i 

Whey. 1 


Pounds. 

! rounds. 

Pounds. 

! . | 

Pounds . 1 

Point ds. j 

Pounds. 

Barley... 

25 . 1 ) 

None. 

30 

02. 1 , 

oi. s ! 

8.7 

Barley and Eekendorf mangel-wumds. 

13 . 4 

117.4 

30 

02. 3 . 

01. s 

8, 3 

Bariev and 'Elvetham manuokwnmds.. -- 

13 . 4 

si. 7 

10 

02. 1 1 

01.8 ! 

8.4 

Do.. ....._... 

U. 3 

100.0 

10 

8S, 2 


h. ;t 

Bariev and Balder beets...... 

13 . 4 

02 . S 

30 

02.1 

01. 8 

8! 3 

Do .... 

! 7.2 

!);». i) 

10 

02.1 

01, 8 

i 7 7 

Barley and sugar beets —.... 

j 32 . r> 

:>o. 1 

iu; 

20.0 i 

01.8 

L 8:1 


It will be seen that the lot on barley without roots made the la ryes j 
increase iu live weight, closely followed by the lots half of whose, grain 
was replaced by roots. Tlie authors conclude that about 40 per cent of 
the daily ration of a pig may advantageously he made up of roots. 

The data secured at slaughtering led the authors to Conclude that t he 
feeding of roots resulted iu pork of good quality, and fully equal to 
that produced on the grain feed. 

To show the relation between the food eaten and the gain in live 
weight in the above experiments, the food is calculated to a “grain 
standard,” assuming 1 pound of rye or barley to he equivalent for feed¬ 
ing purposes to 6 pounds of skim milk, 12 pounds of whey, 8 pounds of 
Eekendorf mangel-wurzels, pounds of Elvetham mangel-wurzels, 5 
pounds of fodder beets, and 4 pounds of sugar beets, respecti vely. The 
average amount of food calculated to this « grain standard” required to 
produce a pound of gain in ten series of experiments was, for different 
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stages of growt!i, as follows: Between 35 and 75 pounds live weight, 
3.8 pounds of food; between 75 and 115 pounds, 4.4 pounds; and 
between 115 and 155 pounds, 5.3 pounds. Tlie average between 75 and 
155 pounds live weight was 4.8. pounds of food.—F. w. \v. 

On “soapy” milk and the source of bacteria in milk, H. Weig- 
mann and E. ZiRN (Milch Ztg ., 22 (1803), JS r o. 33, pp. 5(10-071 ).—'The 
authors give as the three principal characteristics of soapy milk the 
formation of froth, failure to sour, and a soapy taste. Trouble with 
soapy milk was experienced at the Kiel dairy school in November. 
The milk used is largely purchased from one farm. It was noticed * 
that the butter was of inferior quality and no cause could be assigned. 
Soon the cause was discovered in the milk. After standing in the cans 
overnight the milk had a sharp, pungent odor and a peculiar sweet 
taste. Tire milk could not be soured, but when kept in a warm place 
for several days instead of curdling it separated out a slimy precipitate. 
This fermented milk had a very offensive taste and odor. The cream 
did not ripen, even with a starter, and had a weak, disagreeable, add 
taste. When churned a higher temperature than usual was required, 
and the cream frothed so that it ran out of the clrurn, although the lat¬ 
ter was not tilled more than a third full. The butter had a strong, 
unpleasant taste, and after keeping a few days could not be eaten. 

Whole milk cheese made from such milk had but slight abnormal taste, 
but in skim milk cheese the taste was very noticeable. 

Samples were taken of the milk of each cow in the herd and plate 
cultures made. "With the exception of a single cow, the milk from all 
refused to clabber. The plate cultures revealed five species of bacte¬ 
ria, which were isolated and studied further. Among these one form 
was found to which the peculiar soapy taste of the milk was attributed. 
The bacteria of this form were fine rods with rounded ends, and on gela¬ 
tin formed round white, slimy colonies with a yellow spot in the center, 
which gradually spread over the whole colony. Milk inoculated with 
this species became slimy after a few days and had an alkaline, soapy 
taste; in other words, became like the infected milk in every way. 
Another form was found which was believed to be responsible for the 
slimy precipitate which separated out of the milk on standing. The 
herd milk was almost entirely free from acid-forming bacteria, and con¬ 
tained principally those which either did not coagulate or had.a rennet* 
like, peptonizing action. This accounts for the failure of the milk to 
clabber. 

The source of this contamination was discovered in the straw used 
for bedding. It was noticed that this was moist in places and some¬ 
what discolored, although it would not be regarded as spoiled or jnoldy. 
All five forms of bacteria found in the milk were found on the straw, 
and no other forms were found there. It was believed that the bacte¬ 
ria got on to the udder from the straw, and then fell into the milk 
during milking. When the use of the straw was discontinued and the 
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udders of tlie cows thoroughly washed, the trouble ceased gradually 
and the milk became normal. 

Another case is mentioned in which the milk refused to sour and had 
a soapy taste, the cause of. which was discovered in the hay. The same 
form of bacteria found in the first case oil the straw was found on the 
hay. A similar' trouble occurred in the spring* when the cows were 
turned to pasture, but when the pasture was changed the trouble ceased. 

Other cases are cited in which pasturage on a given piece of land 
gave similar trouble with the milk, while when the cows were moved 
to an adjoining piece the trouble disappeared. It is suggested that the 
cause of the contamination may have come through barnyard manure 
which had been applied. 

It appears, then, that the food may not be without effect on the bac¬ 
teriological composition of the milk. A frequent cause of contamination, 
has been found to be the dust arising from hay and straw, especially 
when these are fed or used at milking time. Accordingly, the authors 
recommend that the cows be milked before being fed or bedded.— e. w. a. 



TITLES OF ARTICLES IN RECENT FOREIGN PUBLICATIONS. 


CHEMISTRY—PHYSICS. 

Standardization of Fehling’s solution (Controlirung der Fehling’schen Lasting), 
A. Borntragek.— Ztsehr. angew. Chew., 1803, No . 20, pp. 600, 601. 

A simple extractor for analytical work (Ivin fucker Extraction sap par at fur ana- 
lytische Arbelten) , W. BOttner.— Zfschr. angew. Chem., 1893, No. 21, pp. 634, 635, jigs. 3. 

Tile use of mercuric oxide in elementary analysis, J. Kjeldaiil.— Medd. fra 
Carlsberg Lab., Ill, pp. 110-132. 

Tlie reliability of the phosphoric acid determination as magnesium phosphate 

(Zu verUissUjhe.it dev Phosphorsdurebcs!Unmang als Magnesiamphosphat), H.N eubal’ER.— 
Zfschr. an organ. Chem., 4 , p. 251; abs. in Zfschr. angew. Ghent., 1893, No. 20, pp. 610, 611. 

Determination of phosphoric acid (Sur le dosage de Vac'ulephosphor!quo), A. Val¬ 
uers and F. Borg, — Bui. Soc. Chim. Paris, 9-10 (IS93), No. 13, pp. 486-490; abs. in 
ZtscJer. angew. Chem., 1893, No. 21, p. 653. 

The volatility of phosphoric acid, G. Watson.— Ghent. News, 68 (1893), No. 
1770, pp. 199, 200. 

Estimation of water in sirups and massecuites, A. Josse.— Bui. Assoc. Chim., 
10 (1893), p. 656; abs. in Jour. Soc. Chem. Lid., 12 (1893), No. 9, p. 774. 

Determination of the alkaloids in plants, A. Grandval and H. Lajoux.— 
Jour. Pharm. et Chim., 28 (1893), p. 99; abs. in Chem. Ztg., 17 (1893), Report,, p. 235. 

On Kissling’s method for the determination of nicotine in tobacco (Zur Bes- 
timmung des Nicotine in Tabalo), R. Kiss ling. — Ztsehr. anal. Chem., 31, No. 5, pp. 567. 

Methods of analysis of flour and meal (Precedes employes ait hihoratoire central 
de V Administration de hi guerre pour V analyse eh Unique des furines), Baijland.— Jour. 
Pharm. et Chim., 28 (1893), ser. 5, No. 4, pp. 159-165. 

The separation of iron and alumina from impure tartrate solutions (Zur 
Abscheidung von Th oner (Its nnd Risen aus den damit reruurewigten wvinsauren Laugens), 
Halenke and Moslixgeu.— Ztsehr. angew. Ghent., 1893, No. 21, pp. 655, 656. 

The preparation of pure tannin and the determination of tannin (Sur la pre¬ 
paration du tannin pur et le dosage du tannin), P*. SlSLRY. — Bid. Soc. Chim. Paris. 9-10 
(1893), No. 19, pp. 755-772. 

Improvements in and apparatus for obtaining oxygen and nitrogen from the 
air, L. Chapman .—Jour. Hoc. Chem. Ltd., 12 (1803), No. 8,p.708. 

Properties and reactions of pectic compounds, L. Man a in,— Jour. Bot, France, 
1892, pp. 206-212, 235-244, 363-868; abs. in Bot. CcntM.,56 (1893), No. 6,pp. 172-175. 

Further investigation of the protein in Koch's tuberculin (Erfahrtingen uber 
Albumosen mid Peptone; V, JVeitere Vntersuchungen uler die Protein des Tuberculins), 
W. Kt’HNE.— Ztsehr. Biol., 30, No. 2, pp. 221-253. 

Annual meeting of the Association of Swiss Analytical Chemists at St. Gall, 
September 28-30, 1893 (Jahres-Versammhmg des Fi reins sehweiz. anahjt. Chem tier 
in Si. Gallon am 28.-80. September).--Chem. Ztg., 17 (1893), No. S3, pp. 1528, 1521; No. 
84, pp. 1543, 1544. vv 

Concerning a new method of estimating the 
scopic objects) Ceber cine nette Methods zur ISestimmiing der Bpeehwgsexponeulem 

11875—Ho. 4-0 *£S 



434 


EXPERIMENT STATION RECORD. 


(tniBotroper mikroskopischer Objects), H. Ambronn.— Her. math.phi ;«. ehrne kmiigl. Sachs. 
Ges. Wissensch., ISOS, Feb., p. 3; abs. in Bot. Centhl-., 50 (ISOS), No. 1 and 3, p. 17. 

BOTANY. 

The genus Onotliera, its etymology and naturalization (Lc genre Quo them, Ely- 
molof/ie et Naturalisation), X. Gill'ot.— Bui, Soe. Bot. France, 40 (1S93), No. 3, pp. 
107-306. 

Investigations on the chemistry of the assimilation of carbonic acid by 
chlorophyll-containing plants, M. A. Bach. — Monel. Scienlif., 17 (ISO'S), p. 669; abs. 
in Client. Ztg., 17 (1S9S), liepert., p. 353. 

The chemical processes in living protoplasm (Der Chemismus iin l die mien 
Protoplasma), G. Wendt. — Jena. Ztsehr3S, pp. 53-75; alts, in Chetn. Centhl ., ISOS, 11, 
No. 16 j p. 756. 

The assimilation of free nitrogen throughout the vegetable kingdom (Die 
Assimilation ties fmen SUchstoffs (lurch die Pfianzenwelt), B. Frank.- — Bot. ZtgISOS, 
No. 1, p. ISO. 

Recent researches on the fixation of atmospheric nitrogen by microorgan¬ 
isms (Nouvellcs recherehes stir la fixation de V azote atmosplierique par lee microorganisms), 
Bicrthelot.— Ann, Chim. et Fhys., SO (ISOS), Nov., pp. 411-419. 

Recent researches on the microorganisms which fix nitrogen (Nouvellcs reciter- 
dies sitr Us microorganisms jimteurs de Tazote), Bekthklqt.— Ann. Chim. et Phys., 
SO (ISOS), Nov., pp. 419-433. 

A contribution to the knowledge of root tubercles (Beitrdge zur Kenntnm der 
Wnrzellcnollen), M. Drobnig. — Inaugural Dissertation, Rostock, pj). SO; abs. Bot. 
Centhl., 56 (1S93), No. S and 4, pp. 89-93. 

The crystallization of cellulose and the chemical composition of vegetable 
cellular membranes (La cristallisation de la. cellulose et la composition vhimiqnc de la 
membrane celhilaire vegetate), E. Gilson .—La Cellule, rol. IX,pp. 397-441 ; abs. in But. 
Centhl.', 56 (IS93), .No. 5, p. 14S. 

Localization of oxalic acid in the plant (Die Localisation der Oxulisaure in der 
Pfianze), R. GlESSLifiit.— Ztsehr. Naturwissensch., Jena, 37 (ISOS ), pp. 344-S7S. 

Geotropism of lower organisms ( Usher den Geotropism ns niedcrer Organistnan), P. 
Jensen. —PfliigePs Arch Physiol53 (1S93), pp. 42S-4SO; abs. in Bot. Centhl., 56 (ISOS), 
No, 1 and 3, p. 30. 

The formation of starch in the angiosperms (Recherehes sur la formation de Vami- 
don eh'ez les angiospermes), J. 0.■ KiiNiNGsiiKHUKK.-— Arch. Neerland , 36, pp. 217-358; 
abs. in Bui. Son. Bot. France, 40 (ISOS), Rev. Bib Hog., B., pp. 73-74. 

Concerning the finer structure of starch grains (Uelwr den feincren Ban der Star* 
keJcorner), 0. Butchli. — Abhmdl, naiur. viedicin. Per. Heidelberg, 5 (ISOS), No. 1, pp, 
80-162; aim. in. Boh Centhl., 56 (1893)1 No. 5, pp. 150. 

The structure of the leaves of Alpine plants and their biological significance 
(Zur .Kenntnm dm Blattbaues der Alpenpfignzen mid Hessen biologischer Bedeutung), A, 
Wagne ii.—Sitzungsbtr. Alcrnl. Wissensch. Vienna, 101 , No. 5; abs. in Bui. Soe. Bot . 
France. 40 (1893), Rev. Bihliog., B., pp. 74-76. 

The intensity of respiration in plants grown in the shade (Over de ademhalings- 
intersiteit van de in schaduw groeknde planien ). A. Mayer.— Lwndb. Tijdsehrift, ISOS , 
No. 5, pp. 283-292, ; ‘ 

A study of the influence of soil conditions on plants ( Contribution a Vetude de 
i f influence du milieu sur les mgetaux), E, (jAm.—BuI. Soe, Bot, France, 40, (ISOS), No. 2, 
pp. 143-144; No. 3, p, 145 

A contribution to the study of transmission and reversion ( Beitrdge zur lehre 
mn der Fortpfianzung mid Vererlwmj), M. Nussraum.— Arch ' mifo'oseop. Anat. 9 M 
(1893), pp. 119-145; abs. in Bot. Centhl., 56 (1893), No. 1 and 2, p. 39. 



FOREIGN PUBLICATIONS. 


435 


Concerning some results from cross-fertilizing varieties of wheat and of 
potatoes ('Ueber note Ergelmisse von Eartojfd-nnd Wehcnsilchtmigen).—Dent. landw. 
Presse, 20 (1803), No. 84, pp. 873, 874. 

Oil-producing plants of Formosa, A. Hoxie.— British Conn. llvp ., 1808, No. 11; 
ribs, in Jour. Sou. Chew, hid., 12 (1893), No. 8,p. 709. 

The castor bean in India.— CL 8. Coo*. Rep., No, 43, June, 1893, pp. 183-171; abs. 
in Jour. Soc. Chon. Ind., 12 ( 189:7). No. 770. 

FERMENTATION—BAOTERIOL< >GY. 

Remarks on the chemistry of bacteria, E. Warington.— Pharm. Jour, and 

Train*., 1893, No. 1221, pp. 402-404. 

Influence of light on bacteria and the self-purification of streams (Einfluss 
Hes Liehtes auf Bakierien mid dieSelbstreini gun g.der Flilsse), H. Buchner. — Arch. Hyp., 
17, p. 179; abs. in Ztschr. angew. Chem., 1893, No. 20, p. 609. 

The diastatic influence of bacteria (Zur Kenntnm Her diastatisehcn Wirknng der 
Bakierien), E. Cavazzanl— Centbl. Bald, and Par., 13, No. 18 and 19, pp, 387-389, 
abs. hi Boi. Centbl., 56 (1893), No. 3 and 4, p. 81. 

Inoculation of clay soil for lupines with bacteria-containing soil (Die Impfimg 
de* Lrhmbodens zu Lnpinen mit baJderienreicher Erde), A. Schmitteb. —Inaugural Dis¬ 
sertation, Heidelberg , 1893. 

Bacteriological examination of water (8nr quclqnes analyses baeUnotogiques 
d'eaux), L. Grimbe RT.— Jour. Pharm. et Chhn., 28 (1893), ser. 5, No. 9, pp. 893-399. 

Method for the bacteriological examination of water (Methode der bacteriolo - 
gischen Wasseruntersuehung), G. P. Deossbacil— Chem Zfg., 17(1893), No. 81, p. 1483, 

The bacteriological examination of water, C. E. Gass a L.—Chem. News, 68 (1893), 
No. 1770; p. 207. .. 

A contribution to the bacteriological study of water (Contribution.& Vetude 
•mierohique de Veau), Beach,stein. — Ann. Inst. Pasteur, 7 (1893), No, 10, pp. 689-692. 

An improved process and apparatus for sterilizing liquids, G. Popp and J. H. 
Becker. — Jour. Soc. Chem. Ind., 12 (1893), No, S, p. 704. 

Simple means of rendering drinking water germ free ( Ueber einfache Her * tel 
lting hakterienfreien Trinkwassers ), K. Schipi lofe.— Apofh. Ztg.,S , p. 410; abs. in Chem. 
Centbl, 1893, II, No. 16, p. 766. 

On the methods of pure culture, and especially of Koch’s plate culture and 
its limit of error, J. 0. Holm. — Medd. fra Carlsberg Lab., Ill, pp. 1-33. 

What is Pasteur’s pure yeast? E. C. Hansen— Medd, fra, Carlsberg Lab,, III, 

pp, 32-52, 

Investigations on the physiology and morphology of the alcoholic ferment, 
VIII, E. C, Hansen. — Medd. fra Carlsberg lab., Ill, pp. 53-109. 

On the fermentative-technical analysis of the microorganisms of air and 
water, E. C. Hansen. — Medd. fra Carlsberg lath., Ill,pp. 149-164. 

Fermentation in the leather industry, J. T. Wood.— Chem, News, 68 (1898), No. 
1770, p. 199 . 

Note on citric fermentation (Note sur la fermentation ciirique), 0* Wehmer.— 
Bui, Soo. Cliim.t 9-10 (1893), No. 17-18, pp. 728-730. 

ZOOLOGY. 

Report on fish culture (Rapport sur la-pisciculture dans les dfpartements de la Savoie 
ti de la Haute-Savoie), Brocchi.— Bill. Min. Ayr. France, 12 (1893), No. 4, pp. 388-401. 

Report of the fish-culture station at Fecamp during 1891-’92 ( Rapport mr les 
travaux de la station aquieole da Nid-de- Verdlera Fecamp pendant lammpagm 1891-92), 

I La ve ret- W attal. — But. Min. Ayr. France, 12 (189$), No. 5, pp. 473-478. 

Concerning snaE breeding (Ueber Schneefcensucht), H. Tsch urn ,—Oesierr. landw , 
fUoehenbl.; abs. in FUhUng’s landw, Zfg., 42 (1893), No. 20, pp. 684,685. 



436 


EXPERIMENT STATION RECORD. 


WATER.—SOILS. 

On the employment of lead for water pipes (Ueher Verwen du ng der Blcirohren 
fur Wasserleitungszwecke), M. T. Lecco. — Chem. Ztg., 17 ( 1893 ), No. 78 , pp. 1481,1482, 

Investigations relating to the purification of the sewage waters of Paris by 
means of iron sulphate (Esscti depuration das eaux d’eg out da la villa de Paris par le 
sulphate ferriqua), A. and P. BursiNB.— Bui. Soe. Chirn,, 9-10 (1803), No. 13, pp, 542- 
555; abs. in Ztschr. an pew. Chem., ISOS, No. SI, p. 650. 

Organisms In the soil (Die Organ lumen ini Bo dan), G, Ivrafft. —0 ester r, landw. 
Woehenll ,, 19, (1893), No. 38, pp. 298,899. 

Reducing processes in the soil, J. E. Enklaar.— Maandbl. natuiirw., 18, pp. 61-67: 
abs . in Chem, Ccntbl, 1893, II, No. 19, p. 617. 

FERTILIZERS. 

Green manuring vs. manuring with barnyard manure (Griin diin gun g oder Stall - 
mist dung ung), P. Wagner.— Ztschr. landw. Ver. Hessen, 1893, No. 39, pp. 815-517; No. 
.0, pp. 833-335; No. 41, pp. 333-334. 

Experiments with plants used for green manuring and their effect on subse¬ 
quent crops ( Unlevsuchnngen iiber rerschiedene Griindiingspjlanzen und die • Wivkung 
dersalben auf dan Ertrag der Naehfruchte), Baesslbr. — Woehansehr. pom. bkon. Gas., 
33 (1893), No. 18, pp. 337-331. 

Concerning the best methods of manuring (Eimge Zeit- und Streitfragen aus dam 
Gebiet der Dungungslchre), P, Wagner.— Dent, landw. Prtssc, 50 (1893), No. 80, pp. 
835,836; No. 81, pp. 841,842; No. S3, pp. 849-851; No. S3, p. S63; No. 84, pp. 871,872. 

Concerning the preservation of manure (Zur Frage der Dungarkonservierit ng ) ? H, 
Immendoiif V.—JDeut. landw. Presse, 30 (1S93), No. 84, pp. 877,878. 

Improvements in the manufacture of manure from sewage, J. Carter.—V ow*. 
Soe. Chem,. Ind., 13 (1893), No. 7, p. 613. 

Alkali phosphate ( Alkaliphosphat), H. and E. Albert .—Ztschr. angew. Chem.. 
1893, No. 21, p. 653; see also Chem. Ztg., 17 (1893), No. 70, pp. 1267,1568. 

Preparation of ammonia from animal refuse, peat, etc. (Gewhvnung von Arnmo- 
niak aus thierischen Abfallcn, Torf, u. dgl,), L. Sternberg. — Ztschr. angew. Cham., 
1893 , No. 21, p , 553. 

Improvement in the treatment of hydrated phosphates of iron and alumina 
for obtaining an improved fertilizer, A. M. Good ale and M. W, Spring.— Jour, 
Soe. Chem. Ind., 12 ( 2898) s No. 7, p. 613. 

The potash content of kainit (Der Kaligehalt das Kainlt ), P. Wagner. — Ztschr. 
landw. Ver. Hessen, 1893, No. 86, pp. 291*-298. 

Fertilizer experiments on swamp land, C. G. Eggertz.— J(gl. Landt. A/cad. 
•Handl. Tidskr., 82 (1893), pp. 188-192. 

The use of commercial fertilizers in the culture of cereals, fodder plants, 
vegetables, etc., with especial reference to the phosphates (Die Kunstlivhcn 
DiingermiUtl in GetreideFatterund Handlesgewiiehsbau mit besonderer Berudmchtigung 
der phosphate), M. Barth. — Berlin: Paul Pareg, 18§8; second edition. 

FIELD CROPS. 

Forage plants for use in spring (Les fourrages de premiere saison), JourAgr. Prat., 
57 (1898), No. 40, pp. 470-472. 

Forage plants for sowing in September (Plantes fourraglres a senior en Septem- 
bre ), G. Heuz& .—Jour. Apr. Prat., 57 (1898), No. 34, pp. 259-261. 

The agricultural value of the hairy vetch (Valcur agricole de la msce value), E. 
Schribaux.— Jour• Agr. Prat, 57 (1893), No. 84, pp. 252-256. 

Tests of varieties of winter wheat at the Capelle experiment station (Station 
experimntale de Cappelle, esjp&ieqces snr les b^s) t F« £)ep R$z.—J(wr. Agr. Prat, 57 



FOREIGN PUBLICATIONS. 487 

(1893), No. 36, pp. 343-347; No. 37, pp. SS3-SS5; No. 38, pp. 415-418; No. 89, pp. 460, 
4661 . 

Rieti wheat (le bU Pietti), E. Sciiriijaux and J. Genist.— Jour. Agr. Prat., 57 
(1893), No. 41, pp. 339-541. 

Rivet wheat (IHceits Grcmncmmscn), N. Westermther.-- Dent. landw. Pmtse, $0 
(1893), No. 84, p. 873. 

Lathyrus sylvestris.— Agr. Students’ Gas,, 6 (1S93), No. 4, pp. 108,109. 

Some experiments with liathyrus sylvestris, N. H. Nilsson'.— Alim. Seen slat 
Utsddbfur. Tidskr., 2 (1893), pp. 145-149. 

The culture and uses of peppermint (La inenfhe poloree), G. Heuze.— Rev, Mart . 
and Jour. Agr. Prat., 57 (1S93), No. 40, pp. 486,487. 

A history of the origin of current varieties of sugar beets (Zur Abstain mu ngs- 
geschiehte der heutigen Zucberrube), H. Biuem.— Oesterr. 1 audio. Wochenbl., 19 (1898), 
No. So, pp. 373, 376. 

Determination of sugar in |u.gar beets; old and new methods; selection of 
seed beets (Dosage du sucre dans la better are; met hades aneiennes et no it veiles; selection 
des betteraves portegraines), II. Pellet.— Bui. Soc. Chim. Paris, 9-10 (1893), No, 
17-18, pp. 735-745, jigs. S. 

Necessity for the selection of beets by means of polarization tests (Die 
Nothwendigkeit der Selection der Rube mUtelst. Polarisation), II. Biuem.— Oesterr. ungar. 
Ztsefir. Ziickerind. and Landw., 33 (1893), No. 14, pp. 471-480. 

Notes on grasses and other meadow plants, with analyses (Bebnopte mono¬ 
graphic ran eenige grassen en anderc weide.plan ten), F. J. van Pesch. — Landh. 
Tijdschrift, 1893, No. 5, pp. 295-315. 

Microscopical and chemical examination of durra (Sorghum cenmum). M. 
Toktelli.— Ann. Lab. chim. Centr. Gabelli, 1891-92, pp. 277-286; abs. in Jour. Soc. 
Ghent. Did., 12 (1893), No. 7, p. 612. 

The influence of manures on the botanical composition of natural 
meadows, P. ItiiNDGEEN. — A Uni. Sven ska Utsadesjor. Tidskr., 2 (1892), pp. 44.-51. 

Fertilizer experiment with potatoes (ICm Dihignngsversuch mil Kartojfeln), 
Edlkii.— AM. in Centbl. agr. Chem., 22, No. 10, pp. 657-659. 

Lohnert’s method of disembittering lupine (Das Lohnerische Verjahren zur 
Entbitlenmg der Lupinen).—Milch Ztg22 (1893), No. 41, pp. 676, 677 . 

HORTICULTURE—FORESTRY. 

On the question of maim ling vineyards (Zur Fra go der Weinberg dun gang), P. 
Warner.— Ztschr. landw. Ver. Hessen, 1.888, No. 41, pp. 381, 832. 

Pigmy cocoanuts; analysis of the fruit of Juboea spectabilis, E. Kkstoh.— Agr* 
Students’ Gaz ,, 6 (1893), No. 4, pp. 103-105. 

Comparative investigations of the ash of heart and sap wood of leafy trees 
(Vergleiehende Untermich ungm iiber den J sell eng eh alt des Kernhohes unit SpUnles 
einiger Laubbciume), II. ZiMM v.n ma xx.—Ztschr. angew. Chem., 1893, No. 14, pp. 426- 
430; abs. in Hot. Centbl., 56 (1893), No. 1 and 2, p. 87. 

8 E EDS—WEEDS. 

Some characte istics of forest seed (Fringe Merlin ale der Hollzmmei'eien), 
Dobrowljausky. Forst. nat. Ztschr., 2 (1893), p. 369. 

The influence of copper sulphate on the germination of wheat (Influence du ' 
vitriolage su-r la germination du bU), Izm.—Jonr. Agr. Prat., 57 (1893), No. 87, 
pp. 371, 372. 

The influence of the size of the grains of seed wheat on the resulting crop 
(Injtuence de la grosseur da grain do bU sur la recolte), F. Despjmhe.— Jour. Agr. Prat. 
57 (1893), No. 41, pp. 508-505 . 



438 


EXIT.lilAIEXT STATION' IM'.CORD. 


Ash analyses of the seed of white clover, kidney vetch, and timothy 
(Asehen Analysen der Samen dm Weissklec*. IV mi (Ik fees, and 7'imolheg rases), Baes.sler.-~ 
IVochensdtr. pom. (ikon. Gee23 (1893), So. 17, pp. 213, 214. 

Report of the seed-control station at Hernosand (Sweden) for the year 1892 
(Beratiehe ofrer Verksamheten rid FriikontrollanstaUen i Hernosand Jar 1832 ).— 
Hernosand, ISPS, pp. 21. 

Annual Report of the Danish Seed-Control Station for 1891-’92 ( Aarsberefning 
fra Ikmsk Frokontrol file 1831-92), 0. Rosmri\— Copenhagen, 1892, pp. 20. 

Observations on the nature and repression of Eqnisetum (Bctrachlungen liber 
die Xatur -mid die Bekampfung des Duicock), Petek,sex and Hessknlaxd.— Milch Zty 
22 (1893), So. 39, pp. 641, 642; So. 40, pp. 658, 659; So. 41, pp. 671, 672. 

DISEASES OF PLANTS. 

Fhoma betse, a fungus destroying sugar beets (Ueber Phoma beta*, denriibenzer- 
stbrenden Fib). M. Hollrung.— Ztschr. Biibenz. Ind., 31 {1893), So. 18, p. 165. 

Disease of garlic produced by Macrosporium parasiticum ( MaUidie de V ail 
prodnite par k Macrosporium parasiticum) Pkillieux and Delacroix.— Bui. 8o<\ 
Myeol France , 1893, p. 201; abs. in Bot. Centbl., 56 (1893), So. 1 and 2 , p. 56. 

Concerning some rust and smut species of Australia (Ueber einege Host- and 
Brandpihe Justmliens), F. Lumvi G.—Ztschr. Pfianzenkrank.. 1.893, p. 137. 

A Pezisa in the mummified fruits of the quince ( La Pezize des fruits momijies dtt 
cognamcr), E. Pkiluku X.—Bul Sac. Bot. France, 40 (1893), So. 3, pp. 21.9, 220. 

Diseases of agricultural crops caused by fungi (Syydomme hos Landbrngspianier 
foraaimpede af Smjltesrampe), E. Rostiu p.— Copenhagen, 1893, pp. 170. 

ENTOMOLOGY. 

Observations on certain forms of Botrytis parasitic on insects (Observations 
sur quehpm formes Botrytis parasites des inseefes), 0. Delacroix. — Bui. Sue. Myeol. 
France , 1893, p. ,177; abs. in Bot. Centbl., 56 (1893). So. 1 and 2, p. 55. 

The frit fly (Die Fritjfieye, (hi-inis frit L.), Steglicil— Sachs, landw. Ztschr. 41 (1893), 

So. 36, pp. 405-408. 

Concerning some insects injurious to the alder (Bar qiiehpies insectes nuisibles 
a ramie dans la mike de VEure), P. Lesxe.— Jour. Ayr. Prat., 57 (1893), So. 31, pp. 
156-160, Jigs, 12, plate 7. 

Some means for destroying insects attacking the pear and apple (Quclqtws 
j noyens de detruire lev imeetes uttuquant le ponder et le pom inter), J. Fosse y. — Iter. 
Hart,, 65 (1893), So. 20, p. 468. 


ANIMAT. PHYSIOLOGY, 

The sources of animal heat {Die Quelle (hr Ihierisehen War me), M. R tuner.— 

Ztschr. Biol., 30, So. 1, pp. 72-142. 

Concerning the value of asparagin for the nutrition of lierbivora ( Ueber die. 
fkdeuBmy des A spa nights fur die Ernahntng der Herhiroren). H. Wkiske .—Ztschr. Biol, 

30, So. 2, pp. 254-278, 

The importance of fat in nutrition (Ueber die Bedentuny des Fettes in derSahrnng), 
A. Fick.— Saturn, Pundschau, 1893\ p. 82; abs. in Ztschr. iandic. Per. Hessen, 1893, So. 
41, p, 334; and in Centbl agr. Chew., 22, So. 10, pp. 675-677. 

The combinations of albuminoid substances and haematines extracted from 
the Mood of various animals (Buries combi naisons de matures albumin aides et d’heni- 
ufmes extraite* du sang de divers ammattx ), H. Bertin-sans and J. Mortfssifr — 
Bui Soe. Chim., 9-10 (1S93), So..17-18, p: 721. 

The fkiorin content of teeth ( Ueber den Fluorgehalt der Ziihne), E, Wrampel- 
meyt;il— Ztschr , anal Chew., 31, So. 5, pp. 550-553. 
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POODS—ANIMAT, PROP POTION. 

Fat determinations in several kinds of flour and the bread baked from the 
same ( Veher Feltbesiimmntg in verscbtedenen Mehhortcn und den Imrans gebctclcenen 
Hr o ten), E. Polexsice. — Arb. Juris. Gesuttd. Amt., 8, pp. 676-680: aim. in Ghent. Certtbl ., 
1893, 11, Xo. 33, pp. till , 071. 

Tile employment of apple pomace as food for cattle (Emploi den mares depom - 
mes dans Val mentation (In bet ail), A. Bourgxe. — Bui. Min. Ayr. France, 12 (1808), Xo. 
d, pp. 488-491. 

Concerning the feeding of cotton-seed meal ( Uebcr die Verfiitterung ron Baum - 
woJlsaatmcltl), Buttctier. — Siiehs. landw. Ztsehr., 41 (1893), Xo. S3, pp. 850-802. 

On the feeding of distillery residue (Znr SchlempcfiUterung ), G. Dangers. — 
Milch Ztg., 28, (1893), Xo. 41, p, 675. ‘ 

The horse-chestnut as a food for domestic animals (Die Posslcasianie, elite 
sehatzhare ffiilfe bei der Winter-Ernahrung tin sever Rausthiere).—Fiihlintfs landw, Ztg., 
42 (1893), Xo. 22, pp. Ill, 712. 

Studies on the feeding value of the leaves, sprouts, and small branches cf 
various forest trees (Entersuehungcu iiber den Futterwert der Blatter, Triehe und 
schu'iiehsten Zwcige versehiedener Lattb- and Xadelholscr sowie ehtiger anderer IValdge- 
wiiehse), J. Passler.— Thar under forst. Jahrb., 4.3, pp. 212-204: abs. in Ghent. Cent hi., 
1893 , II, Xo. 13. pp. (>54-050. 

Peanut hulls as food for cattle (La cogue cV a ret chide), A. Cfocix.— Jour, Apr. Prat., 

57 (1895), Xo. 83, pp. 219-223. 

Employment of skim milk, buttermilk, and whey for fattening animals (Die 
J erwertung der Mager milch , Butter milch, und Mol Ice n (lurch Mast), A. Hildebrand.— 
Moil'. Ztg., 7 (1893), Xo. 89, pp. 533,534; Xo. 40, pp. 545,540; Xo. 41, pp. 561,562, 

Rations for cattle in a time of drought (Stir ValmentuHon du befall eu temps de 
seehereme). — Bui. Min. Agr. France, 12 (1893), Xo. 4, pp. 880-385. 

Some results of slaughter experiments (Probesehlachtungen und FleiscliqualiUlt), 
C. Le H i rA nn.— I)cut, landw. Fresse, 20 (1898), Xo. SO, pp. 832,833. 

Algerian sheep (Le monton Algerieti), G. Couput .—Jour. Agr . Prat., 57 (1893), 
Xo. 41, pp. 519-523, plate 1. 

The number and weight of eggs, and other characteristics of breeds of poultry 

(les bonnes races de ponies), E. Lemoine. — -Jour. Agr. Prat., 57 (1893), Xo. 42, pp. 
557-559. 

The Barbary duck (Le canard de Barba, ie), H. George. — four. Agr. Prat., 57 (1893) 
Xo. 36, pp, 338-340, plate 1. 

VETERINARY SCIENCE AND PRACTICE. 

Parturition in cattle (Die Geburt des Kalbes), C. Von Keller.— Fiihlhp’s landw . 
Ztg., 42 (1893), Xo. 21, pp. 690-702. 

The management of cows during pregnancy (Die Eeh auditing der Euhe wiihrend 
der Tmchtiglceit), 0. vox Kiuj.izn.—Fiihling's landw. Ztg., 42 (1893), Xo. 18, pp. 598- 
002; Xo. 20, pp. 055-659. 

Immunity from cholera through the milk of inoculated goats (Immnnitui gegen 
Cholera (lurch die Milch germpfier Ziegcn),. Ketkchkr and Gamalkia.— Ahs. in Chew. 
Cent hi., 1893,11, Xo. 12, p. 008. 

“Parasitic diarrhea” and wasting in young stock, W. T, Wilson.— Agr. Stu¬ 
dents' Gaz., 6(1898), Xo. 4, pp. 93, 94. 

The propagation of tuberculosis by feeding the refuse from separators 
uncooked to pigs (ZenirifugenschUimni und Sdhwcinefuhericulose), R. Ostertagk — 
Zischr. Fleisch und Milch Byg., 1893, Oct,; abs. in Mitch Ztg., 22 (1893), Xo. 41, p. 672. 

The occurrence of tuberculosis in goats (Tuberhtlose bei Zwgenj.—Deut. landw. 
Presse, 20 (1893), Xo. SO, p.833. 

On an apparently undescribed Strongylus from the ox, A. Barker.— Agr. 
Students Gaz., 6 (1893), Xo. 4, pp. 94-97, figs. 5. 
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Recent contributions on the chemistry of milk and its products (Ucber Neuer- 
mtgen- awf dan Gchicle der Cheat te Her Milch unci Hirer Erzettgniwe), F. J. Heez.— 
Chan. Ztg17 (1893), Mo. 84, pp. 1547-1-551. 

Effect of the food on the fat content cf the milk and on the character of the 
butter fat (Einflues der Fuifemng anf den Fetlgehalt der Milch und an/ die JBeseha/en- 
heit des Butter/cites) — Malic. Ztg7 (1893), Mo 38, pp. 518, 519. 

How may the fat content of milk be increased? (Hum Mjolkens FetthaU 
lean hdjas), H. 78 atuorst.—S tockholm, 1S92, p. 30. 

The payment for milk according to quality in cheese manufacture (Die Bezah /- 
nng oder Bereehnung der Milch nach Gehalt hei der Kdsefalmkation ), F, Anderegg.— 
Milch Ztg., 2:1 (1893), Mo. 42, pp. 685, 686. 

The importance of paying for milk according to its fat content at coopera¬ 
tive creameries (Die Bedeuiung der Bczahlung der Milch nach dan Fettgehalt fur Genas*- 
enschafismolkereicn ), Vieth.— Sachs. landw. Ztsvhr41 (1893), Mo. 40, pp. 457, 461, 
Goats* milk (Die Zicgenmilch), Andeiiegg.— Oesterr. land ice Woclunbl ., 19 (1893). 
Mo. 37, pp. 390, 391. * 

On the keeping qualities of new milk, cream, skim milk, and butter ( Retail- 
barheten hos Helmjlilk, Grtidde, Skummjdlk oeh Umar), C. Grotenfelt .—Helsingfors 
(Sweden), 1893, p. 359. 

Bacteriology in dairying (Die Balctcriologie in der Milehwirlschaft ), E, VON Feet- 
DEXRKicif.— Basel: 0. Stall niann, 1893. Price 1.30 marks. 

The employment of pasteurized milk and cream in creameries (Ueberdie Vcr- 
arheilung crhiiztcr Milch in den Molkvreien), Popp and l>ECKi ; ii.-.Hi}fj. llundsch., 3 , pp. 
'530 , 534; aba. in Chan. CenihL, 1893, II, Mo. 16, pp. 70S, 769. 

Abnormal ripening of milk traceable to faulty chemical character of the milk 
(Durch mangelhafte ekemische Beschaffenheit der Milch renersachte dbnormale lleifnmjs- 
vorgdntje.) L. Adametz.— Schweiz. Milch. Zig. 9 1893 , Mo. 18. 

Improved process and apparatus for de troying infectious germs in milk, G. 
II. Neuhauss, J. F. H. G ron wald and E. H. C. Oehlmaxn.— Jour. Soc. Cliem. I ml., 
13 (1893), Mo. 7, p. 615 . 

Improvements in the sterilization cf milk (by electricity), A. J. Boult.— Jour. 

Soc. Cliem. Ind.; 12 (1893), Mo. 7, p. 616. 

Dornic’s acidimeter ( Vn petit apptrreil), P. Donxic.— Ind. Lait. f 1898, Mo. 84, pp. 
867, 368, Jig. 1; aba. in Milch Ztg22 (1893 s, Mo. 40, p. 659. 

The use of the acidimeter in dairying (Uaeidimetre dans Vindnstrie laitirrc), P. 
'DORN 1C.— Ind. Bait,, (1893,) Mo. 37, pp. 291, 292; ab*. in Milch Ztg., 22 (1893), Mo. 39, 
p. €42. ' ., 

Some modifications of the Babcock machine. C. R. C. Ticn borne. —An algal, 

18 (USDS') t Oct., pp. 237-240. 

Examination of milk samples on a large scale (Fcbcr die Tech nil: hei der Mass- 
emmfemicluing der Milch), Sciirott-Fieciitl .—Milch Ztg., 22 (1893), Mo. 38 , pp. 621- 
624; Xo. 39, pp. 637-640: Mo. 40, pp. 6~8-65S. 

Estimation of margarin in butter, C. Micro .~r-Ztsch\ vsterr. apoih. Ver., 31 (1898), 
p. 299; aba. in Jour. Soc. Cliem. Ind., 12 (1893), Mo. 10, p. S73. 

■ The determination of fat in milk by Weiss’s method, Lang.— Fharm. Ztg,, 8S 
(1893), p. 219; abs. in Jour . Soc. Chem. Ind., 12 (1893), Mo. 10, p. 871 . 

m ‘ TECHNOLOGY. 

The, polarimetric investigation of musts and sweet wines (Zur polarimefruchen 
Uutersuchuug con Mosien uiid Simweiueii), A. Borntrager.— angew. Chem,, 

1893, Mo. 20, p. 599. 

Contributions to the study of “raannited” wines and the determination of 
xnannite (Contributions a delude des tins manmtes et dosage de la maunite), J&QOX.—Jour, 
Pharm. ei Chinu, 28 (1893), ser. 5, Mo. 3, pp. 103-107. 
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Gluccse and its application to the improvement of wines, J. BRoss ler. —Ding- 
lev's pohjlech. Jour., IS93, No. 287, pp. 331, 335; abs. in Jour. Soc. Ckem. Lid., 12 
(1893), No. 7 , p. 613. 

A chemical study of some German wines (Die JVelne dcs herzoglich Nassau- 
isehen Cabinet shelters), C. Schmitt. — Abs. in Wiener landw. Zig., 43(1893 ), No. SO, p. 65S. 

Acetic fermentation and tli3 quick manufacture of vinegar (Essiggdhnnig und 
Scltnellessigfahrikation ), F. Lafar. — Cenlbl. Bakt. und Par., 1803, No. 21; abs, in 
Ztsckr. angeiv. Cheni., 1803, No. 21, pp. 653,654, fuj. 1. 

An automatic process for the manufacture of vinegar, E. Barre.— Bui. Sog. 
(VEncour, 1892, p. 500, jig. 1; abs. hi Jour. Soc. Chem. Did., 12 (1893), No. 9, p, 761 . 

Vinegar, A. H. Allen and C. Gr. Moor. — Analyst, 18 (1893), Oct., pp. 240-246. 

On ‘‘cotton stearinand maize oil (Ueber Baumw oils tear in und Maisbl), F. Hart.— 
Chem . Zig., 17 (1893), No. 83, p. 1522. 

Connection between the moisture content and the strength of hemp and flax 
(Zusammenhaug zwischen BcissfesHgkeil und Feuchtigkeiisgehalt bei Ilanf undFlachs), C. 
A. Lorry de Bkuyn. — Chem. Ztg., 11 (1893), No. 78, pp. 1433, 1433. 

Concerning fibers (Z'eber Fascrn), Y. Sikber.— Jahresber. For. Weiner Handels - 
Acad., 1803, pp. 320-325; abs. in Bot. Cenlbl., 56 (1893), No. 1 and 2, p. 59. 

STATISTICS—MISCELLANEOUS. 

Condition of agriculture in British India (Conditions gdneraJes de Tagriculfure 
dans VInde Anglais A, E. Schribaux.— Jour. Agr. Prat., 57(1893 ), No. 37, pp. 367-371. 

Russian agriculture in 1893 (Die La ndirirth shaft in Bussland im Jahre 1803), M, 
Bitter yon Proskowetz.— Oesterr. landw. WoehenbL, 19 (1893), No. 35,p. 276. 

Contributions to the agricultural study of Tunis (Contributions a Vetude agri¬ 
cole de la Tiimsie), P. P. Deiiekaix. — Ann. Jgron., 19 (1893), No. 10, pp. 487-499. 

Transactions of the Imperial Finnish Agricultural Society for 1892 (Eejser- 
llga Flnska Hushaallningssdlhka pets Handlingar for Aar 1893). — Aaho, 1893, pp. 215, 

Annual report cf the department of agriculture of Norway for 1892 (Aarsbe- 
retning angaaende de offentfige Foramialtninger til Landbrugcts From me i Aaret 1892; 
Udgivet of Landbrugsdirektorcn). — Christiania, 1893, 89, pp. 316. 

Report of the chemical control station at Hernosmd (Sweden) for the year 

1892 (BeriitieUe ofver Verksamhcten vld Kentiska Staiionen i Eenukaud Aar 1S92 ,_ 

Ihrnosand, 1893, pp. 16. 

Report cf the chemical control station at Halmstad (Sweden) for the year 
* 1892 (Aarsberdttelse for Kemiska Staiionen i Halmstad for Aar (1892 ).— Hahns (ad 
1803 , pp. 8. 

Report of the Sixth Convention of the Association cf German Agricultural 
Experiment Stations at Wurzburg (Berichl liber die 6. Hauptrersammlung des Cer¬ 
ium dcs landivirthseaftUcher Fersuchsstalionen im dvutsehen Fetches in Wiirzbufg).—Chem. 
Ztg., 17 (1893), No. 79, pp. 1455-1457. 

A study of the variations in the price of animals and of meat (Etude stir tvs 
variations duprix da beta'll et de la viande ), D. Zolla. — Ann. Agron., 10 (1803), No. 10 
pp. 440-486, diags. 4. 

Live stock insurance societies (Les assurances centre la morfalite du Mtail), P, 
Convert,— Jour. Agr. Prat, 57 (1883), No. 38,pp. 403-409. 

A textbook on agriculture ( Jordbrugslacre ), N. Oedegaaed.- -Christiania, 189$, 
pp. 504. 




Alabama Caxkbeatte Station. —During the past season tlie station has made an 
experiment with fertilizers for sweet potatoes in which the yield ranged from 118 
bushels per acre with no fertilizer to 1221 bushels with cotton-seed meal, and 1261 
bushels with barnyard manure. The variety used was the Vineless potato, which 
was found to he a valuable variety of yam for table purposes and very prolific. 

Idaho Station.— The station, which is located at the State University, has about 
10 acres of land available for experimental work, and has in progress experiments 
wi th grass, forage plants, fruits, etc. It has at its command well equipped chemical, 
biological, and botanical laboratories; and an agricultural laboratory and one tor 
the use of the domestic economist are to be provided. The station proposes to un¬ 
dertake work on domestic economy with a view to improving the quality and 
reducing the cost of food and devising labor-saving appliances for the household. 
Studies will be made oh the preparation, digestibility, cost of production, and 
methods of preservation of food: and on the preparation of menus. Calculation of 
rations, tests of clothing material and of household machinery, experiments in house¬ 
hold floriculture, etc., will be carried on. 

Press Bulletin No. 1 is a popular bulletin fox farmers explaining the object of the 
station and its facilities for doing work, and inviting cooperation between the sta¬ 
tion and fanners,. Press bulletins are to be issued monthly. The station chemist 
will make a study of the potable waters of the Territory. Press Bulletin No. 2 
explains this and requests samples of water to be sent for analysis, together with 
data of interest, A preliminary bulletin on the drinking waters of the Territory is 
soon to be issued. 

Indiana Station.- —F. W. McBride, assistant chemist of the station, has resigned 
and William Brody, a graduate of the class of 1887 at Purdue University, has been 
appointed his successor. 

Kentucky Station. —Two new members of the governing board are W. L. Davis, 
of Paris, and D. C. Buell, of Paradise. 

Minnesota College and Station. —A new building for use for <>dices, gym¬ 
nasium, drill ball, and for manual training is being erected at a cost of $30,000. 
W. M. Hays, ot North Dakota Station, has been elected professor of agriculture, 
and Thomas Shaw, of Guelph, Ontario, has been elected professor of animal hus¬ 
bandry. The School of Agriculture opened October 10. Its facilities were greatly 
increased during tin* summer and the sclmol is now in excellent condition. 
Christopher Graham, veterinarian, has resigned his position, and Dr, M. H, 
Reynolds, of Keosanqua, Iowa, has been elected as his successor. 

.Montana Station. —The station staff is at present composed as follows; S. M. 
Emery, director and horticulturist: L. Foster, agriculturist and botanist; F. W. 
Traplmgcn, chemist; W, L. Williams, veterinarian; and TL G. Phelps, accountant. 

Nebka ka Station. —Among the forthcoming bulletins, one on wheat and 
another on grasshoppers, will appear soon. A chemist and an investigator of 
animal diseases are soon to be appointed. > .. 

New Tork State Station.— Wendell Paddock, B. S., has been appointed 
assistant horticulturist. The greenhouses just completed will be used this winter 
chiefly for experiments in forcing vegetables. 
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North Carolina Station.— R. E, Noble, third assistant chemist, lias resigned 
to accept a position in the-Alabama College Station; W. M. Allen has been ap¬ 
pointed to fill the vacancy, and C. B. Williams has been appointed fourth assist 
ant chemist. 

Texas Station . —Substations have been established by State appropriation at 
McKinney, in the “Black Land” region, and at Wichita Falls. J. H. Ferguson is 
superintendent of the former and J. W. Phillips of the latter. At McKinney 215 
varieties of wheat and about 25 grasses have been sown. Wheat was sown on 80 
plats to test the fertilizer requirements. Subsoil and rotation experiments have 
been undertaken, and tests of varieties of oats, barley,rye,cotton, corn,and potatoes are 
already in progress, or will be undertaken the coming season. Studies of grasses 
will form an important feature of the work of this substation. At Wichita Falls 
experiments with wheat, other small grains, and forage plants are underway. Spe¬ 
cial attention will he given to work on cereals. A substation for horticulture is to 
be established at an early date in southwest Texas. Experiments on the grape, 
semi-tropical fruits, vegetables, and small fruits will command the attention of this 
substation. 

Utah Station.— The first Farmers 7 Institute ever held in the Territory was held 
under the auspices of the station at Taylorsville, November 13 and 14. A good num¬ 
ber of farmers were present and much interest was shown. The meeting lias already 
given rise to requests for other institutes which will be held. 

Washington Station. —The station staff as reorganized is as follows: E. A. 
Bryan, director; E. Fulmer, chemist; E. R. Lake, agriculturist and lior’iculturist; 
and G. V, Piper, entomologist. Director Bryan is also president of the college, suc¬ 
ceeding J. W. Heston. 

West Virginia University. —F. W. Rano has been appointed professor of agri¬ 
culture in the university in addition to his duties as horticulturist to the station. 

Wisconsin University and Station. —The station lias added to its working 
force H. L. Russell, ph. d., who will serve as bacteriologist. Dr. Russell was grad¬ 
uated from the University of Wisconsin in 1888, holding the fellowship of biology 
for two subsequent years. In the spring of 1890 he entered the university at Berlin, 
confining his studies to bacteriology under Prof. Koch. He received the appoint¬ 
ment to the American table in the zoological station at Naples in the spring of 1891, 
where he studied the deep sea bacterial flora of the Mediterranean. The same year 
he studied fora short time ill Pasteur’s laboratory in Paris. In 1891 he returned to 
America, entering Johns Hopkins University, where he obtained the degree of ph. i>. 
in bacteriology and vegetable pathology in 1892. The same year he continued a 
study of marine flora at Wood’s Hull, Massachusetts, in the marine biological labo¬ 
ratory. That year he was appointed fellow in bacteriology in the University of 
Chicago at its opening, acting also as extension lecturer on that subject. Dr. Rus¬ 
sell entered upon his work at, the station in September and will devote himself 
almost wholly to the study of the fermentations of milk and its products. By com¬ 
bining his efforts with those of Dr. Babcock the station hopes to contribute mate¬ 
rially to the knowledge of dairying. With the coming of Dr. Russell the university 
offers an advanced course of dairy instruction to those properly fitted for the work. 
It is probable that several students will avail themselves of this offer during the 
coming winter term of the dairy school. 

In July, 1890, the station gave to the public the first description of the Babcock 
milk test and how to operate it. Since that time the description with additions has 
been printed in two additional bulletins and two animal reports, making a total of 
60,000 issues containing an account of the test. So great has been the call for 
informalio# regarding the test that few copies of any of the reports or bulletins now 
remain iu the hands of the station; and the authorities are considering the subject 
of another bulletin with directions for operating the test. Nothing could better 
show the interest of the public in this invention than the continued call for bulle¬ 
tins and reports describing it. 
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A new horticultural building is being erected at the university designed for instruc¬ 
tion and investigation. The building* will eventually contain the departments of 
horticulture and agricultural physics, only the entrance and horticultural wing being 
erected at this time. The present structure covers an area 60 feet in length by 46 
in width, being 3'stories in height, with roomy attic. It is constructed of white 
brick with pink pressed brick and Wauwatosa limestone trimmings. The interior 
linish is known as mill construction with tile-lined walls, making what is known as 
a slow burning building. There are offices, library, and microscope room, as well 
as a large laboratory and a large lecture room. Two greenhouses exte d from the 
building in the rear, each 22 by 75 feet in area. One greenhouse is provided with 
benches at which each student will have an assigned space for conducting his studies 
with plants, cuttings, etc. The other greenhouse is unique in character, being 
designed for a winter garden. There are no posts or supports of any kind, leaving 
the whole area without obstruction. This will constitute a garden with rich deep 
soil, in which the instructors can give the students drill in garden work during win¬ 
ter as though it were summer time. The building is situated on the hillside near the 
dairy school overlooking the horticultural grounds in front, and Fourth Lake beyond. 
The building complete will cost $40,000, the present wing with equipment represent¬ 
ing an outlay of $24,000. 

Wyoming Station.— The botanist of the station, A. Nelson, has prepared a list 
of about three hundred duplicate herbarium specimens of Wyoming flora, which will 
he sent to any one wishing to exchange. 

The board of trustees in charge of tlie University of Wyoming, including the Agri¬ 
cultural College and Experiment Station, is now composed of the following persons: 
S. W. Downey, Laramie, president; Grace XL Bebard, Cheyenne, secretary; R. H. 
Homer, Laramie, treasurer; E. Talbot, Laramie; J. D. Loueks, Sheridan; C. L. 
Vagner, Carbon; A. Kendell, Hock Springs; YV. W. Burton, Alton, and A. \Y T . Jones, 
Casper. 

The determination of phosphoric acid. —In Jour. Amer. Chem . Soc. {15, No. 7 , 
pp. 883-395), H. Pemberton, jr., describes a method based on the titration of the 
yellow precipitate of ammonium phospho-molybdate, first investigated by him in 
1882 (Jonr. Frank. Inst., 113, p. 193; Chem. News, 40, p. ?). The method as here 
presented has been used with highly satisfactory results on solutions of pure phos¬ 
phates, natural phosphates, and fertilizers. It was seldom that two tests of the 
same material differed more than 0.1 per cent in ILO 5 even when the total P;Q,-> 
present amounted to as much as 40-50 per cent of the substance analyzed. 

u The following solutions are used: Ninety grams of crystals [of ammonium 
molybdate] are dissolved (in a large beaker) in somewhat less than 1 liter of water. 
This is allowed to settle over night and the clear liquor decanted into a liter flask. 
The small quantity of insoluble rnoly belie acid, always present, is dissolved in a 
little ammonia and added to the main solution. Should tlie molybdate he found to 
contain traces of P 2 O 5 , a few decigrams of magnesium sulphate are added, ammonia 
being added to faint alkalinity. The whole is then made up to one liter. * * * 
Each c. e. precipitates 3 mg. of P e O,> 

" The ammonium nitrate solution is simply a saturated aqueous, solution of the 
salt. * # * Ten c. c. of this solution is amply sufficient for each test. 

“ The nitric acid used for acidifying the solution of the phosphate has a specific 
gravity of 1.4 or thereabouts. 

“ The standard potassium hydroxide solution is of such strength that 1 e. e.=one 
rag. P 2 O 5 ; 100 c. c. of it will neutralize 32.65 e. c. of normal acid. It can be made 
from normal potassium hydroxide (that has been freed from all carbonate by barium 
, hydroxide), by diluting 326.5 c. c. to 1 liter. But its strength is best&determilied 
empirically by a direct test upon a phosphate solution of known strength, precipi¬ 
tating with ammonium molybdate and making the analysis as described below, all 
potassium carbonate having first been removed by barium hydroxide. 
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“The standard acid lias tlie same strength, volume for volume, as the potassium 
hydroxide and can be made by diluting 326.5 e. e. of normal acid to one liter. In 
testing it against the alkali, pbenolphthalein and methyl orange) should he used. 

“ The indicator can be either litmus, rosolic acid, or phenolphtlialein. * * * 

The method of analysis is as follows: “ One gram of phosphate rock, or2 or 3 grams 
of fertilizer are dissolved in nitric acid, and without evaporating to dryness diluted 
« to 250 c. c. The solution need not be filtered. Twenty-five cubic centimeters of 
the solution are delivered into a4-onnce beaker and neutralized with ammonia until 
a precipitate just begins to form, and then treated with 5 c. c. of HNO* of 1. 4 spe¬ 
cific gravity. Tea cubic centimeters of a saturated solution of ammonium nitrate 
are added and the solution diluted to a. volume of 50 to 75 c. c. It is then brought to a 
full boil, removed from the lamp and 5 c. c. of the aqueous solution of ammonium 
molybdate added. This is followed by a second and a third 5 c. c., if necessary, the 
precipitate allowed to settle, and filtered at once through a 7 cm. diameter filter. It 
is washed thoroughly with water by decantation and on the filter. The filter and 
precipitate are transferred bodily to the beaker. Standard alkali is then rum in and 
at least 0.5 c. e. of pbenolphthalein (1 per cent solution) added, and then standard 
acid, until the color vanishes. Each centimeter of alkali equals 1 mg. of phospho¬ 
rus pentoxideT 

The calculation of the percentage of phosphoric acid is based upon the fact, dem¬ 
onstrated by experiment, that 23 molecules of Na-CO^ are required for each molecule 
of phosphoric acid in the ammonium phospho-molybdate as shown by the following 
formula: 

6 NH*P 2 0*. 24 MoOs-j-23 Na-’Co, + K'O^NIL,)*. H-P*O s + (NH 4 )- MoO* -f 23 Na, 

MoO 4 + 23 CO: 

Report of the Iowa weather and crop service for the year 1892 — 
This report presents summaries of observations at 46 meteorological stations, and of 
reports of 76 weather-crop observers in the State, under the following heads: The 
meteorological conditions for each month of the year, monthly crop reports, and 
weather-crop bulletins. The meteorological data and crop conditions are given in 2 
charts and numerous tables. 

“Twenty-five weekly weather-crop bulletins were issued during the crop season, 
the total number of copies distributed being about 35,000. Summaries of these 
bulletins, giving the status and prospect of crops from week to week, were copied 
by the weekly and daily press, and were circulated by the Associated Press and 
special dispatches. 

“The total number of copies of the Monthly Review distributed during the year 
was about 22,000, answering the constantly increasing requests for this publication. 

“About the first of June the first regular monthly crop report was tabulated from 
the estimates of the 1,000 crop correspondents of this Bureau, showing the acreage 
and condition of the staple crops. Reports were also issued in July, August, Octo¬ 
ber, and December, and widely disseminated through the Monthly Review, the 
press, and other channels of communication to the public. 

“ Through the agency of the State service the da ily weather forecasts of the National 
Bureau were widely disseminated to meet the increasing public demand, and the 
number of display stations has been materially increased. A very considerable per¬ 
centage of the people are now receiving the benefits of the daih weather forecasts. 

“The mean temperature of the year 1892, for the State, was 47.5°, which is about 
the average for the past 20 years. The mean of 1890 was 47.7?* and in 1891 it was 
47.4°, showing a notable adherence to the general average in years widely different 
in those features of the weather affecting the crop production. 

“The winter months of 1892 were ■generally mild,, with about the usual number of 
stormy days, and above the average amount of precipitation, '’file spring months 
were abnormally cold, wet, and backward, with an unusual number of stormy days 
and excessive cloudiness. # * * 
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♦•The average total .precipitation (rain and melted snow) was 35.74- indies. The 
greatest amount reported was 48.77 inches at Dubuque; least amount, 24.78 inches 
at Bar City. The average snowfall was 31.7 inches; highest total reported, 50 inches 
at Richland ; least amount, 8 inches, at Glen wood. Over two thirds of the average 
precipitation of the year fell in the six crop months—April 1 to October XT 

Analyses of soils of the Cape of Good Hope.— The Report of the Senm 
Analyst of the Cape of Good Hope for 1S&3 gives analyses of soils from fourteen 
localities in the colony. At least in a part of the colony the soil is remarkably 
poor in phosphates and the author recommends the use of pliosphatic fertilizers. 
It is stated that a systematic investigation of soils will soon he undertaken. Twenty 
analyses of wines, three of sheep clips, and one of sugar cane are among the analyses 
reported, A brief summary of the results of an experiment to determine the action 
of insecticide solutions upon the rubber of spraying pumps is given. 

The development and extent of the fertilizer industry.— Under this title 
Dr, 0. 1'. Shepard gives in Jour. Amer. Chrm . Soe. (13, Xo. 0. pp. 321-343) a review 
of the history of the fertilizer industry, from the time when the value of phosphatie 
substances as manure was first recognized and superphosphates began to be manu¬ 
factured, up to the present time, 'fins review is accompanied by extensive statistical 
data relating to the development of the phosphate industry in different parts of the 
world, the sources and supply of guanos, nitrate of soda, sulphate of ammonia, the 
Btassfurt potash salts, nitrate of potash, and Thomas slag and other mineral phos¬ 
phates, and the extent of the use of fertilizers in the United States and other coun¬ 
tries. 

‘♦The consumption of commercial manures in the United States has grown very 
rapidly during the past twenty years in the Atlantic grid especially the South At¬ 
lantic States. Their use is steadily on the increase in the Central and Gulf States. 
Gradually they are being sought after in the Jess distant and more thickly populated 
of the Western onesT 

The consumption in different States is stated to be as follows: 


Tons, 

Vermont...■...-—. 4,' 000 

Maine, New Hampshire, Massachusetts, and Rhode Island. 40, 000 

Connecticut. 20, 000 

Xew York.. 92, 000 

New Jersey (estimated)... 00,000 

Pennsylvania. 150, 000 

Delaware and Maryland (estimated)....... 75, 000 

'Virginia.. 140, 000 

West Virginia.....' 15, ()()0 

North Carolina,..... 145 ,000 

South Carol!uu.;. 200, 000 

Georgia... 280,000 

Florida..... 40,000 

Alabama... 90,000 

Mississippi....'... 25,000 

Louisiana..... 15,000 

Ohio.... ...... 50,000 

Miami... 35,000 

Kentucky ...... 12,000 

Tennessee...... 15, 000 

Other States (estinmted)......... 47 qqq 


Total 


X ? 550,000 
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The world’s consumption of commercial manures may he estimated at the follow¬ 
ing figures: 


The United States. 

Germany. 

France. 

Great Britain. 

Belgium j 

Holland $ .. 

Scandinavia.. 

Spain, Italy, and Austria 


Tons. 

.. 1, 550, 000 

. 1,300,000 

. 1,000,000 

. 1,000,000 

300,000) 

100,000 / _ 650 , 000 
250, C00 j 


Total 


5,500, 000 


Fertilizer inspection in Mississippi. —In Bulletin No. 2 of the Mississippi Agri¬ 
cultural College, W. L. Hutchinson, State chemist, gives notes on valuation of fer¬ 
tilizers and tabulates and discusses the results of analyses of 173 fertilizers offered 
for sale in the State during the season of 1892-93. 

Experiments at Rothamsted Experimental Station during fifty years.— 
The annual memoranda for 1893 on the origin, scope, and plan of the Rotlmnsted 
experiments gives the history of the station and tabulated summaries of the experi¬ 
ments, together with a detailed list of the published articles. The statements are 
made in the same form as heretofore, but are corrected up to date. A general account 
of the work at Rothamsted based on the memoranda for 1891 was published in the 
Experiment station Record, vol. m, p. 73. 

•*' The rainfall has been measured at Rotliamsted, in gauges of different sizes, 
almost from the commencement of the field experiments ; and the drainage through 
.20 inches, 40 inches, and 60 inches of unmanured and uncropped soil, in its natural 
state of consolidation, has been collected from September, 1870, up to the present 
time, a period of nearly twenty-three years. * * * The loss of nitric acid is 

obviously very directly dependent on the amount and on the distribution of the 
rain and of the drainage. Indeed, although there seems to be some indication of u 
decline in the amount of nitric acid formed over the later as compared with the earlier 
years, the evidence is certainly not yet very conclusive. It is estimated that d n ring the. 
twenty-two harvest years ending August, 1892, there has been a loss of nitrogen 
through the 20-inch gauge of rather more than 11, through the 40-inch of about 6, 
and through the 60-inch gauge of little more than 5 per cent of the total combined 
nitrogen in the soil and subsoil.” 

Experiments with wheat alternated with fallow vs. wheat grown continuously for 
fifty years have shown “that although there is an increase of produce after fallow 
compared with that of wheat grown continuously, it is obtained at the sacrifice of a 
crop every other year ; and that a given area of land yields more when the crop is grown 
year after year than when alternated with fallow. The explanation doubtless is 
that much of the nitrogen, brought into an available condition under the influence 
of the tallow, is lost by drainage during the long period that the land is without a 
crop.” 

Experiments with leguminous plants (peas, beans, red clover, etc.) during a num¬ 
ber of years, in which various fertilizers have been used, indicated that the minerals, 
especially potash, considerably increased the crops during the earlier years after 
their application, but that “ammonium salts had little or no beneficial effect and 
were sometimes injurious.” Experiments with red clover on ordinary and garden 
soils gave results described as folio tvs: 

“The general result of the experiments on ordinary arable land in the field has 
been—that neither organic matter rich in carbon as well as other constituents, nor 
ammonium salts, nor nitrate of soda, nor mineral constituents, nor a complex mixture, 
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supplied as manure, availed to restore the clover-yielding capabilities of the land: 
though where some of these were applied in large quantity and at considerable 
depths the result was better than when they were used in only moderate quantities 
and applied only on the surface. 

“On the other hand, it is clear that the soil in the garden, which at the commence¬ 
ment contained in its upper layers about four times as much nitrogen as the arable 
land, and would doubtless be correspondingly rich In other constituents, has sup¬ 
plied the conditions under which clover can. he grown -year after year on the same 
land for many years in succession. 

“ The results obtained on the soil in the garden seem to show that what is called 
“clover-sickness” can not be due to the injurious influence of excreted matters upon 
the immediately succeeding crop. 

“That clover frequently fails coincident!y with injury from parasitic plants, or 
insects, can not be disputed : but it may be doubted whether such injury should be 
reckoned as the cause, or merely the concomitant, and an aggravation, of the fail¬ 
ing condition. 

“ The results of the experiments seem, therefore, to exclude the supposition that 
the primary cause of failure is either destruction by parasitic plants or insects, injury 
from excreted matters, or the shade of a corn crop, and to indicate that it must be 
looked for in exhaustion of some kind within the range of the roots. * * * It is 

a facts of Hindi significance that over a period of twenty-one years the diminution 
in the amount of nitrogen in the garden soil to the depth of 9 inches only repre¬ 
sented approximately two thirds as much as was estimated to have been taken out 
in the crops; audit was conclude#! that there had been considerable reduction in 
the lower depths also. * * # Recent experiments at Eothamsted have confirmed 
those of others in showing that, by adding to a sterilized sandy soil growing legu¬ 
minous plants a small quantity of the watery extract of a soil containing the appro¬ 
priate organisms, a marked development of the so-called leguminous nodules on the 
roots is induced; and that there is, coincklently, increased growth and gain of 
nitrogen. There is no evidence that the leguminous plant itself assimilates free 
nitrogen ; the supposition is rather- that the gain is due to the fixation of nitrogen 
in the growth of the lower organisms in the root nodules, the nitrogenous compounds 
so produced being taken up and utilized by the leguminous plant.” 

India. —The Annual Report of Khandesh experimental farm for the year ending 
March 31, 1893, contains accounts of experiments with wheat, cotton, potatoes, 
cattle, goats, and sheep, “Experiments to test the stability of color and consis¬ 
tency in wheat have been in progress for some years, and it has been fully proved 
■that in ordinary seasons, and under ordinary cultivation, a variety of wheat of one 
locality maintains its natural characteristics if grown in another, even though the 
conditions of soil and climate are different.” 

The experiments carried on in different parts of Assam during the same year were 
with rice, sugar cane, mustard, and miscellaneous crops. 

Experiments with field crops in Bengal.— The Annual Report of the Depart¬ 
ment of Land Records and Agriculture, Bengal, for the year ending March, 1892, 
gives the results of experiments made on several farms with sugar cane, jute, rice, 
maize, cotton, potatoes, wheat, oats, and barley. When the top of the maize plant 
was cut oil be Sore the cob was quite mature the yield of grain was less than when 
the top was left intact. Experiments with Nankin and with an American* variety 
of cotton resulted in a larger yield by the former. Hemp was used as a green 
manure for potatoes and the yield was more than double That on an adjoining unfer¬ 
tilized plat, \\ hen bone meal was added to hemp used- a» a green manure the 
yield was,still further increased. . 

JLathyucs s ylvestius, —The Agricu 11mat Stadenis’ Gazelle, Cirencester , England (G, 
Ko. 4, pp. 19$, 109), gives a note on eleven species of the genus Lath gr us recorded as 
British; also, analysis oi lathgrussgheslris and a note on its growth in the exceptionally 
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dry season of 1893. “ A .plat was sown in the botanic garden in IS90, * * * The 
plant lias taken some time to establish itself, more than a year passing before a 
cutting, was obtained, but then it takes strong hold and grows vigorously. It is 
not injured by very severe weather in winter. '* * * This year the plat in the 

botanic garden was cut on May 30, and yielded at least 3,000 pounds of hay per acre. 
A second crop is now (August 4) ready. The hay was readily eaten by cows. The 
Lathyrus and lueern were the only plats which gave any large yield in this season 
of exceptional drought.” 

The following extract is from the reports of the agricultural assistants of the Cape 
of Good Hope for 1892: ee Lathyrus sylvestris may he cut twice a. year, and thus yields 
less green food than lueern. * * * It withstands drought very well. This plant 

looked nice and green when the other plants looked rather faded. * * * Our 
experience in the garden is that it germinates slowly. 

Pedigree or grade races IN' HORTICULTURE.— -A paper by H. L. Viimorin. enti¬ 
tled “Pedigree or Grade Races in Horticulture,” was read before the Seedsmen’s 
Session of the World’s Fair Horticultural Congress and published in Card. Citron . 
( ser. Ill, 14 (ISPS)) pp. 301 , 332-333). In this paper the author reports a hitherto 
unpublished experiment in cultivating and modifying by selection of seed a Euro¬ 
pean weed of the parsley family (AntJiriscus sylvestris ). In the first ten years, during 
each of which seed was selected, the change from the slender and much-forked 
roots of the wild plant into fleshy, straight, and clean roots was slight. In the ten 
years following, these changes toward the type desired were more and more marked 
with each generation. 

From experiments conducted by the author's father on Liqnnus hirsntus, the author 
draws the following conclusions: 

“(1) The tendency to resemble its parents is generally the strongest in any plant. 

“ (2) But it is notably impaired if coming into conflict with the tendency to resem¬ 
ble the bulk of the ancestors. 

“ (3) This latter tendency (called atavism) is constant, though not very strong, 
and scarcely becomes impaired by a series of generations passing by without a rever¬ 
sion to the ancestral type having taken place. 

“ (4) On the contrary, the tendency to resemble a near progenitor (two or three 
generations only distant) very soon becomes obliterated, if the said progenitor be 
different from the bulk of the ancestors. From this it will be seen that choice new 
races can be raised quickest, and w ith the smallest amount of labor, where all need¬ 
less conflict in the hereditary powers is avoided.” 

Where several plants with the desired quality are selected as seed producers, he 
advises sowing the, seed of each plant separately, as one of these plants may he much 
stronger than the rest in transmitting its qualities. This prepotency is, in the 
author’s opinion, just as hereditary as any other quality. 

Contrary to a common belief, the author found that the portion of the stem from 
which pods of German stock were taken exercised no influence on the proportion of 
double flowers on the plants grown from such seed. Experiments on German stocks, 
verbenas, and chrysanthemums indicated no difference among the progeny of seed 
taken from different parts of the same plant, though the descendants of different 
plants of the same variety showed important differences. 

Massachusetts Horticultural Society.— The transactions of this Society for 
1892 contain a descriptive list of the publications on horticulture and other subjects 
added to the library of the Society during the year. 

Fungi in wine-making.— Mr, Arthur P. Havne, writing to The Pacific Rural Press , 
states that while investigating the fungi which cause various kinds of rot in the 
grapes of California, he found one which may prove a genuine advantage. “This 
is Botnjtis mnerea , which is essential to the production of the very best CInUeau 
Yquem Safi feme as well as the Rhine wines .of Johannisberg. Grapes which are 
covered with this mold, and are seemingly rotten, are sold for as much as $1,000 a 

11875—dSTo* 4-7 ' 
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ton. The fungus is not altogether a blessing, for when it attacks black or red 
grapes it robs them of their color and destroys the tannin which is necessary to 
make clarets. Besides this, it concentrates the sugar until it becomes impossible to 
make a dry wine. It is only on white grapes that it is beneficial, and it must be 
carefully studied and experimented with in California before its true character there 
can be discovered. In wet cold years it may develop before the grape is ripe and 
cause it to rot before it matures, or it may develop to such an extent on the stem 
as to cause the loss of the entire bunch. But when it appears late on a white vari¬ 
ety it .merely decomposes the skin of the berry, allowing the oxygen of the air to 
act slowly on the juice and produce certain complex acids which are essential i<> 
'those peculiar flavors found only in the best vintages of the white wine region in 
Europe. 7 ’ 

Method for detecting butter adulteration.— M. BruHo, director of the 
agricultural institute at Paris, iris claimed, has discovered a method by which the 
adulteration of butter with as low as 5 per cent of foreign fat earn he safely and 
surely detected by any person in a few minutes. No previous knowledge of chem¬ 
istry or costly apparatus is required. M. Brnlle has demonstrated the effectiveness 
of his method or test to a committee of the Prenzhm Creamery Association in Ger¬ 
many, and the association has purchased the exclusive right of the invention for 
Germany. Great claims are being made for the invention by German dairy papers 
which assert that it will be the means of stamping out the adulteration of natural 
butter with margarin, etc., which lias been such a constant menace to the dairy 
interests of that country. Dr. Wollny, of Kiel, lias been invited to .submit the 
method to a thorough test. 

A trial OF sheep-shearing machines. —The Journal of the Royal Agricultural 
Society of England (4, Xo. 14. pp. 547-5J2). gives an account of trials made at Chester, 
June 17, 1893, with three sheep-shearing machines. All three were operated by 
power.; It was the opinion of the judges that shearing by machinery could be 
economical only where large numbers of sheep are to be sheared and where the 
power may be used to run several machines. 

'One of the machines tested weighed 3 pounds 10 ounces: another, 4 pounds 2 
ounces. The prize was awarded to the Bnrgon & Ball (Sheffield) machine. The 
time required to shear ten sheep was one hour, seven minutes, and fourteen seconds. 
The quality of the work done by this machine was excellent; “there was but little 
woundirig of the sheep, the cutting was uniformly close, and there was little waste 
of wool.*’ 

Recent articles by station workers.— Station workers have contributed to 
current publications as follows: Torrey Bulletin (eol. XX): Notes on Gar ex, L, H, 
Bailey, pp. 417-429; Extent of the annulus and the function of the different parts 
of the sporangium of ferns in the dispersion of spores, G. F. Atkinson, pp, 435-437; 

. Note-son a new Ezobasidium, B. D. Halsted, pp. 437-440; Notes on (Scuta, maculafa 
L. H. Pummel, pp. 441,442. 

Garden and Forest (voh FT): Is the woodpecker useful 1 !? J. B. Smith, p. 483; Dis¬ 
eases of raspberries and'blackberries, F. W. Card, p. 486; The rust of mountain 
ash, B, D. Halsted, p. 508. 

Personal mention.— The curator of the Liebig fund of the Royal Bavarian 
Academy of Science at Munich has conferred the Liebig silver medal on Prof, E. W. 
Hllgard, of California, in recognition of his valuable investigations on the physical 
and chemical properties of soils, and on Sir' John Bennet Lawes and Sir Henry Gil¬ 
bert, of Rothamsted. in appreciation of their valuable services to agriculture in 
general. 

Dr. P. Boraneryof Proskau, resigned Ms position at the head of the physiological 
experiment station at that place October. 1. He will be succeeded by Dr R Ador- 

hnJd. . • 1 ' 

Dr. A. Terr.-icciano has retired as curator of the Royal Botanic Institute at Rome, 
His successor is Dr. Oswald Era eh. 



LIST OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRICULTURE. 

NOVEMBER, 1893. 


Preliminary Report of tlie Secretary of Agriculture for 1893. 

Division of Botany: 

Contributions from the U. S. National Herbarium, vol. IV, 

Weather Bureau: 

Monthly Weather Review, September, 1893. 

Division of Entomology: 

Insect Life, vol. vi, No. 1, November, 1893. 

Bureau of Animal Industry': 

Bulletin No. 3.—Miscellaneous Investigations concerning Infectious and Parasitic 
Diseases of Domesticated Animals. 

Division of Statistics: 

Report No. 110 (new series), November, 1893. 



NOVEMBER, 1893. 



Agricultural Experiment Station of the Agricultural and Mechanical Col¬ 
lege of Alabama : 

Fifth Animal Report, 1892. 

Storks School Agricultural Experiment Station : 

Fifth Annual Report, 1892. 

Agricultural Experiment Station of the University of Idaho: 

Bulletin No. 4, July, 1893.—Methods of Preventing Smut in Wheat and Oats; 
Carbon Bisulphide as a Squirrel Exterminator; A New Squirrel Exterminator. 
Kansas Agricultural Experiment Station: 

Fifth Annual Report, 1892. 

Bulletin No. 37, December, 1892.—Experiments in Potato Culture. 

Bulletin No. 38. March, 1893.—Preliminary Report on Rusts of Grain, 

Bulletin No. 39, August, 1893.—Experiments in Feeding Steers. 

Bulletin No. 40, August, 1893.—Experiments in Wheat. 

Louisiana Agricultural Experiment Stations: 

Fifth Annual Report, 1892. 

Massachusetts-' State Agricultural Experiment Station 

Bulletin No. 50, October, 1893.—Meteorological Summary, August and Septem¬ 
ber, 1892- 93. 

Analyses of Commercial Fertilizers collected during 1893, 
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Hatch Experiment Station or the Massachusetts Agricultural College: 

Meteorological Bulletin No. 58, October, 1S93. 

Experiment Station of Michigan Agricultural College: 

Fifth Annual Report, 1892. 

New Jersey Agricultural Experiment Stations: 

Thirteenth Annual Report of the State Station, 1892; Fifth Annual. Report of 
the College Station, 1892. 

Bulletin No. 98, October, 1893.—Cornstalks and Straw as Hay Substitutes. 

New York Agricultural Experiment Station: 

Bulletin No. 59 (new series), September, 1893.—Analyses of Commercial Ferti¬ 
lizers collected in the Spring of 1893. 

Cornell University Agricultural Experiment Station: 

Bulletin No. 58. October, 1893.—The Four-lined Leaf-bug. 

Bulletin No. 59. November, 1893.—Does Mulching Retard the'Maturity of Fruits? 
North Carolina Agricultural Experiment Station: 

Bulletin No. 92, August 22,1893.—The Culture of Orchard and Garden Fruits. 
Bulletin No. 93rt, October 15, 1893.—Meteorological Summary, September, 1893. 
North Dakota Agricultural Experiment Station: 

Press Bulletin No. 1, October, 1893.—Russian Cactus. 

Oklahoma Agricultural Experiment Station: 

Press Bulletin No. 8, November, 1893. 

Agricultural Experiment Station of Utah: 

Bulletin No. 24, August, 1893.—Irrigation. 

Virginia Agricultural and Mechanical College Experiment Station ; 
Bulletin No. 26, March, 1893.—Tuberculosis and the Koch Test. 

Bulletin No. 27, April, 1893.—Strawberries. 

Bulletin No. 28, May, 1893.—Tests of Varieties of Wheat. 

Bulletin No. 29, June, 1893.—Tests of Fertilizers on Wheat. 

Wyoming Agricultural Experiment Station: 

Bulletin No. 14, October, 1893.—Geology of the Wyoming Experiment Farms, 
and Notes on the Mineral Resources of the State. 


o 
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The annual meeting of the American Chemical Society, held at Balti¬ 
more December 27 and 28,1893, attracted about sixty-five chemists. The 
sessions were held in the chemical lecture room of Johns Hopkins 
University, and President 1). 0. Gilman and Prof. Ira Bern sen, of the 
university, made addresses of welcome. Some twenty papers were 
read either in full or by title; and during the afternoons interesting 
excursions were made to the works of the Baltimore Copper Smelting 
and Bolling Company and the Maryland Steel Company. A compli¬ 
mentary banquet was given the chemists the. evening of the first day. 

In a paper entitled The waste and conservation of plant food, Dr, 
H. W. Wiley, the president of the society, pointed out some of the ways 
in which the supply of fertilizing ingredients in the soil is depleted and 
dissipated, and some of the indirect ways in which these ingredients 
are and may be returned to the soil. In considering the losses of plant 
nutrients he confined himself to those incidental to the cultivation of 
the soil, rather than those which normally take place in the production 
of a crop. He mentioned the frequent losses from the denudation of 
cultivated fields by water, and referred to the beneficial effects of lime 
in diminishing these losses, especially on stiff clay soils. Great, how¬ 
ever, as is this mechanical loss, it is by no means as dangerous as the 
loss of soluble materials by the percolation of the water through the soil. 
This loss is considerably influenced, among other things, by cropping 
and by the character of the crop. The immense quantities of fertilizing 
materials thus removed from the soil and carried away to the seas are 
apparently lost to agriculture forever. But he explained that the loss is 
not real, for nature has provided means by which the materials may be 
gradually returned to the soil. This return is effected through the 
application of seaweed, fish fertilizer, phosphatic deposits, guano, 
nitrate of soda, and potash salts, and through the rainfall and the 
collection or assimilation of nitrogen from the atmosphere by plants 
and lower organisms. The fact that a few million years may supervene 
before the particle that is carried oft’ to-day as waste may return to 
organic life shows the patience rather ..than the wastefulness of nature. 
Hence the reassuring conclusion is reached that “there is no danger 
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whatever of tlie ultimate consumption or waste of tlie materials on 
wliicli plants live. Circumscribed localities, through carelessness or 
ignorance, where once luxurious crops grew may become sterile, but 
tlie great source of supply is not exhausted. 77 

Prof. P. W. Clarke read an interesting report on the determinations ot 
atomic weights published during 1893. 

A paper on the utilization of garbage, by Bruno Terne, was read only 
by title, on account, of the absence of the author. 

In a paper on salicylic acid in food, K. P. McElroy discussed a 
number of methods for detecting salicylic acid in food, and concluded 
that the reaction with a one half percent solution of iron chloride was 
the most satisfactory. 

The importance of the study of biochemistry was the subject of a 
suggestive paper-by Dr. E. A. de Scliweinitz. He explained tlie 
modern theory of contagious diseases, L e., the poisoning of the sys¬ 
tem with the products of bacterial life, and called attention to the 
meager state of our knowledge of these products and, in fact, of the 
theory of the whole subject. a A guinea pig may be protected from a 
liog cholera inoculation by an injection of the albuminoid product 
extracted from the cultures. The same pig will die if inoculated 
with swine plague. If, however, it is vaccinated both for hog cholera 
and swine plague, with the products extracted from their respective 
cultures, the animal will be insusceptible to both diseases. Just in 
the same way in each particular disease some chemical change is pro¬ 
duced in the blood or tissues, and the work of the chemist should be to 
find out what these changes are. 77 

Among other profitable fields of work for the biochemist he men¬ 
tioned studies of tobacco fermentations, as a means tor improving the 
quality of certain tobaccos; tlie problems of nitrification, and of nitro¬ 
gen assimilation by plants, as well as the assimilation of mineral mat¬ 
ters by plants; and bacteria in their relations to dairying. The flavor 
and aroma of butter and cheese are due to products of the growth of 
particular bacteria. A study of these products won!d, he believed, show 
them in many instances to be substances of easy synthetical prepara¬ 
tion. It would be far better, he suggested, to be able to add to a but¬ 
ter or cheese some particular extract which would impart the special 
flavor or quality desired than to inoculate the milk and cheese with 
particular bacteria to produce that quality. 

It is along this line of biochemical research, he predicted, that the 
solution of many of the problems of life which have puzzled both phys¬ 
iologists and chemists is to come.. 

Dr- Thomas Taylor spoke briefly on the employment of the silver 
nitrate test for detecting adulterations of olive oil and lubricating oils. 

T. M. Ohatard described a rather simple scheme of arranging chem¬ 
ical abstracts and clippings for preservation. The decimal system was 
used, and an effort had been made to make the key as simple as possible. 
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At present the scheme covers inorganic, industrial, and applied chem¬ 
istry, but does not include theoretical organic chemistry. 

• W. D. AToyes described the detection of strychnine in an exhumed 
human body three hundred and five days after burial; and O. Carr 
read a paper on the distribution of the oleoresins in Pmus palustris . 
Most of the other papers related to mineralogieal or metallurgical 
chemistry. 

H. W. Wiley, president, and A. 0. Hale, secretary, were reelected* 
The society is to make application to Congress for a charter. Commit¬ 
tees were appointed to decide upon a system of abbreviations, chemical 
nomenclature, and the general style of the journal of the society $ and to 
consider the question of the free importation of apparatus and supplies 
for chemical research, as well as for use in instruction, and a more 
liberal interpretation of the act now in force on the part of customs 
officers. 

Elsewhere in this number of the Record a description is given of the 
methods of chemical analysis employed at the agricultural experiment 
station at Halle, Germany. This description, like the preceding one 
of the buildings, outfit, and general work of the Halle st at ion , has been 
condensed from an illustrated account of the station prepared at tlie 
suggestion of this Office by Dr. K. Bieler and Dr. W. Sehneidewind, 
two assistants in the station.* The methods described are largely 
tliose recommended by the Association of German Experiment Stations, 
although there are certain modifications in the interest of accuracy or 
rapidity which have been made as a result of experience at the station. 

The analytical work at the Halle- station is so extensive that great 
effort has been made to thoroughly systematize it and to economize 
time without impairing accuracy. During the busy season the work is 
divided among the force, different parts of a given determination being 
assigned to different analysts. In this way, and by simplifying to the 
last degree the methods used, the maximum number of determinations 
is accomplished. The fact that seventy-two determinations of nitrogen, 
one hundred determinations of phosphoric acid, and a large number of 
determinations of crude fiber are made in a single day, is an indication 
of the success of the system worked out. 

Some of the methods or apparatus described in tlie article are pecu¬ 
liar to the Halle station, and these are described in detail and usually 
illustrated. Among these are the methods for crude fiber, for detect¬ 
ing adulteration of Thomas slag, and for carrying out the details of the 
phosphoric acid determination on an extensive scale. Others, like the 
Kjeldahl method for nitrogen, the determination of albuminoid nitro¬ 
gen and of fat in feeding stuffs, etc., are so well known that only brief 
mention is made of any unusual features. Others again, although they 
are practically the same as used elsewhere, have not been widely 

*Die agrikultur-chemisehe Versuchsstation Halle a. S., iiire EmncMung und 
Thatigkeit, pp. 147, figs. 27, Berlin; Haul Parey. 
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described in this country or are not readily accessible to English, read¬ 
ers. Among these may be mentioned the citrate method for phosphoric 
acid, determination of free fatty acids and iodine number for fat of feed¬ 
ing* stuffs, methods for nitric nitrogen, detection of ground horn in 
ground bone, and the examination of soap. 

The article contains much that is suggestive, and it brings together in 
condensed form the methods used by many of the German stations in 
common and by the Halle station in xmrticular. 



APPARATUS AND METHODS OF ANALYSIS EMPLOYED AT THE 
AGRICULTURAL EXPERIMENT STATION AT HALLE, GER¬ 
MANY. 

Iii a previous paper* a description was given of the agricultural 
experiment station at Halle, Germany, its history, outfit, lines of work, 
and methods of investigation. The present article includes a more 
or less detailed description of the methods of chemical analysis and 
the apparatus used in the chemical laboratories of that station. In 
general the methods of analysis adopted by the Association of German 
Experiment stations are emi>loyecl at the Halle station; but here, 
as in other laboratories, there are special features in the apparatus 
used and in the carrying out of details by the standard methods pecu¬ 
liar to that station. The laboratory work is so extensive and so much 
study and thought have been given to reducing the element of time 
that the routine of work is believed to be of more than ordinary inter¬ 
est to chemists. The following descriptions will serve the double pur¬ 
pose of calling attention to some of the German methods, which differ 
more or less from those of our Association of Official Agricultural 
Chemists, and explaining some of the peculiar features which are the 
outgrowth of extended experience in Halle. 

SAMPLING AND PREPARATION OP MATERIALS FOR ANALYSIS. 

In sampling fertilizers the whole sample is mixed by hand on paper. 
If the amountt is 000 grams or more, 300 grams, if less, one-half, and 
if only 100 grains, the whole is taken for analysis. The unused por¬ 
tion is preserved in a cool room for three months after the report of the 
analysis is sent. Superphosphates, ground bone, and the like are 
ground to pass a 1 mm. sieve ; other materials, as Thomas slag, dried 
blood, ground fish, etc., are ground to pass a one half mm. sieve. Apatite 
is dried twelve hours at 100° C., weighed, ground, passed through a 
4 mm, sieve, mixed, and an average sample ground to pass through a 
one half mm. sieve. Wool waste and other materials not easily sampled 
are evaporated with hydrochloric acid, mixed with gypsum, weighed, 
and then pulverized. 

Feeding stuffs are ground to pass a 1 mm. sieve or finer. Wet mate¬ 
rials, as distillery slop, diff usion residue, etc., are dried, with the addi- 

# E. S. R. ? vol. v, p. 36&. 

t The German Association recommends that the sample contain not less than 
250 to 500 grams, and that it he shipped and kept in a tight glass bottle. 
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turn of 10 grams of magnesia per kilo when necessary to prevent loss 
of volatile acids, before grinding. 

The grinding of samples is done by servants with tlie aid of a gas or 
water motor. For ordinary grinding the Excelsior mill has given the 
best satisfaction. For reducing coarsely ground substances to the 
finest powder the mill devised by -Prof. Maercker, and made at Dreefs, 
in Halle, is used. The essential features of the Maercker-1)reefs mill are 
a "flat-bottomed mortar of 15 cm. internal diameter, and a flat-bottomed 
pestle 8 cm. in diameter, both of hard steel, the bottoms of which are 
cut like a lile. The mortar and pestle revolve eccentrically and in 
opposite directions in such a way that the bottom of the pestle plays 
over the whole surface of the mortar with each revolution of the latter. 
The material is thus brought between the two file-like surfaces and 
cut and ground to extreme fineness. The pestle is raised by a lever. 
It is made heavier or lighter, according to the nature of the substance 
to be ground, by changing the weights above it. A cover is placed 
over the mortar to prevent the fine particles from escaping while the 
material is being ground. The mill can be operated by hand or motor 
power. 

DETERMINATION OF "WATER AND ASH. 

Moisture is ordinarily determined in feeding stuffs by drying at 100° 
€. in a large steam drying oven. For the most exact work (especially 



for fat extraction) the drying is done in a current of illuminating gas, 
which has been found to replace hydrogen very satisfactorily for this 
purpose. The material is held in Liebig drying tubes, and these are 
placed in a paraffin bath heated to 105° to 107° C. Two such baths, each 
holding ten tabes, are used as shown in the accompanying figure (Pig. 3). 
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The (Irving is ordinarily coiitimied from eight to ten hours. Five 
grams of air-dry‘feeding stuffs is commonly used for the water deter¬ 
mination. In the case of coarse fodders a tube full is taken. Ten grams 
of fertilizer is dried for about three hours in air at 105° to 110° 0. 

Ash is determined in the ordinary manner. 

DETERMINATION OF CRUDE FIBER. 

Crude fiber is estimated by extracting the substance, usually 3 grams, 
with dilute add and alkali, by the usual so-called Weencle method. 
The operation is conducted in pear-shaped bulbs of about 300 e. e. 
capacity devised by Dr. Holdefleissr* The apparatus for making six 
determinations simultaneously is shown in 'Fig. 4. A filter of glass 



one end. The substance is boiled successively with dilute sulphuric 
acid and alkali, of the strength ordinarily used, by means of steam from 
a small copper boiler, the steam tube passing nearly to the bottom of 
the bulb. At the conclusion of each digestion the rubber cap over the 
stem is removed, allowing the liquid to filter off through the glass 
wool, and the residue is washed three times with hot water. The 
filtration can be aided by a filter pump if necessary. After the final 
washings with alcohol and ether, air is drawn through the substance 
by a filter pump. The residual crude fiber and glass wool are trans- 

*Land\v. Jahrb., 1877, Sup., p. 108; Ztschr. anal. Chcm., 16, p. 398; and Ivonlg’s 
Untersncli, Landw. u, Oeweb. Stoffe, p, 236, 





460 


EXPERIMENT STATION RECORD. 


ferred to a porcelain capsule, dried for at least three hours at 105° to 110°. 
weighed, ignited with care to avoid melting the glass wool, weighed 
again, and the loss on ignition taken as the weight ot the crude fiber. 
The nitrogen in the crude fiber is not determined. The process is very 
rapid, and enables an experienced analyst to complete a. large number 
of determinations in a single day. 

* DETERMINATION OF FAT. 

Crude fat in feeding stuffs is estimated in accordance with the 
recommendations of the Association of G-erman Experiment Stations 
in 1890,° which prescribe the exclusive use of ether free from alcohol 
and water. In the meeting of 1891 f the association decided that the 
dried ether extract need not necessarily be soluble in ether. For the 
determination, two portions of 5 grams each are weighed out, one in a 
fared beaker and the other in a cartridge of filter paper. Both por¬ 
tions are dried together in a drying oven at 100°. The portion in the 
beaker is weighed after drying to ascertain the water content, trans¬ 
ferred to a paper cartridge, and both portions then extracted for about 
ten hours in the familiar Soxhlet extractor. Two batteries of six 
extractors each are used. The absorption of water from the air by 
ether during the extraction is guarded against by connecting the upper 
ends of the condensing tubes with a chloride of calcium bottle. The 
extraction is continued for about ten hours, generally over night, after 
which the flask and contents are dried % at 100° 0. for three hours and 
weighed. The flasks are cleaned with soda lye, by which they lose about 
1 mg. in weight each time. The paper cartridges are used several 
times over. In the first extraction the cartridge loses about 1 mg. in 
weight, but the extraction of the paper previous to using is not deemed 
necessary in ordinary work. 

FREE FATTY ACIDS IN FEEDING- STUFFS. 


At its meeting in 1890 § the'Association of German Experiment 
Stations gave expression to the desirability of estimating the free fatty 
adds in feeding stuffs as a means of judging of their freshness and 
quality. This is attempted at the Halle station by treating the ether 
extract obtained in the extraction just described with 50 c. e.of a mixture 
of equal parts of alcohol and ether, and estimating the free acid in the 
solution with standard solution of barium hydrate, using pheholplitha • 
lein as indicator. The free acid thus measured is estimated as oleic 
add. The result of this determination, however, gives no indication 
of the character of the fat, and therefore furnishes but little’indication 
of the quality of the feeding stuff. 

* Laiuhr. Vers. Stat., 38. p. 307. t Landw. Vers. Stat., 40, pp, C>0, 67. 
i Apparently in air. § Landw. Vers. Stat., 38, p. 295. 
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DETERMINATION OF IODINE NUMBER. 

, At tlie same meeting of the Association (1890) it was recommended 
that tests be made of the Hiibl method for estimating the iodine absorp¬ 
tion as a means of judging of the nature, source, and purity of fats in 
feeding stuffs, and their freedom from decomposition. Hiibl* himself 
Isas shown for some fats that the iodine number diminishes with the 
increasing rancidity of the fat. Further experiments by Beitmairf 
at the Bonn station, and by Gerlachi at the Halle station, hare indi¬ 
cated the following (especially for peanut meal): (1) By drying feeding 
stuffs in the air previous to their extraction with ether the iodine num¬ 
ber of the fats they contain is very materially diminished. The impor¬ 
tance of drying under conditions to prevent oxidation, e. g., in hydro¬ 
gen, purified illumating gas, or over sulphuric acid, is thus apparent. 
(2) The duration of the extraction has no particular effect on the iodine 
number. (3) The iodine number decreases but slightly with the age 
of the feeding stuff. (4) The rancidity of a feeding stuff finds expres¬ 
sion in the depression of the iodine number of its fat. 

The Hubl method calls for the following solutions: (1) Iodine solu¬ 
tion, prepared by dissolving 25 grams of iodine and 30 grams of mer¬ 
curic chloride each in 500 e. c. of 95 per cent alcohol free from fusel oil, 
filtering if necessary, and mixing the two solutions. This .solution 
must be allowed to stand twelve hours before being used, and its 
strength must be determined by titration previous to each series of 
determinations. (2) Sodium hyposulphite, 24 grams dissolved in 1 
liter of water. This is titrated against pure sublimated iodine. (3) 
Chloroform for dissolving the fat. (4) Aqueous solution of potassium 
iodide, 1 to 10. (5) Starch solution, 1 gram of starch in 100 c. c. Of 

water. 

In making the test 0.2 to 0.3 grain of dry oil, or 0.3 to 0.4 gram of 
oil not thoroughly dry, or 0.8 to 1 gram of solid fat (in case of feeding 
stuffs the ether extract is used), is weighed out, dissolved in about 10 
c. c. of chloroform, and 20 e. c. of the iodine solution added. If the 
solution is not perfectly clear after shaking, a little chloroform is added. 
If the solution becomes colorless after a short time more iodine solution 
is added, and this is continued until the solution remains brown after 
standing from one and a half to two hours.§ At the expiration of this 
time the reaction is ended and it remains to determine the excess of 
iodine added. This is done by adding 10 to 15 c. c. of the potassium 
iodide solution diluted wdtli 150 c. c. of water, and titrating with sodium 
hyposulphite, using starch as air indicator towards tbe end of the titra- 

* Dingler’s Polyt, Jour., 253, p. 281; Ztsclir. anal. Cliem., 25, p. 432. 

f Lanclw. Vers. Stat., 38, p. 389. 

t Not yet published in detail. 

§ HU hi lias pointed out that a considerable excess of iodine must be present. Ex¬ 
perience at the Halle station and elsewhere has shown an excess of 40 to 50 per cent 
of iodine to be sufficient. 
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tion. By - iodine number- is understood the number of parts by weight 
of iodine absoibed by 100 parts by weight of fat. 

MILK ANALYSIS.. 

The analysis of milk at the station involves principally the determi¬ 
nations of specific gravity, fat and solids. Milk is analyzed as soon as 
received, if practicable; if not a few drops of ammonia are added and 
the sample kept in a cool place. In preparing the milk for analysis it 
is warmed to -10° or 4 5° in a .water bath in the bottle in which it was 
received and shaken at intervals of live minutes during' half an hour, 
to secure uniform distribution of the fat globules. It is then cooled to 
17° to IS", with occasional shaking. The specific gravity is determined 
with a lactodensimeter at 17° to IS 0 , the reading corrected for a tem¬ 
perature of 15° C., and the fat determined by the Soxhlet aerometric 
method.* The percentage of solids is estimated from the specific 
gravity and per cent of fat by theTleisehmaimi formula, tables being 
used to facilitate the calculation. 

In exceptional cases the determinations of both solids and fat are 
made gravimetrically. In such eases both are estimated in the same 
sample by drying 10 e. c. of milk on sand in a Hoftmeister glass capsule 
for solids, and then grinding the capsule and residue in a mortar and 
extracting with ether in a Soxhlet extractor for fat. 

Fat in butter is determined gravimetrically in the same manner. 

DETERMINATION OF NITEOCKN. 

The methods used for determining nitrogen are the Ivjeldahl oT 
Kjeldahl-Jodlbanr method, the Sclilosing-Wagner method, and a 
specially devised method for nitrate of soda. The soda-lime and abso¬ 
lute methods have been discarded. 

Kjddahl method .—This is carried out as usually prescribed. Mercury 
is added during digestion but no potassium permanganate. During 
the digestion the flask is closed by a loosely fitting glass bulb. The 
tripods used for holding the digestion flasks are circular and hold six 
flasks each. There are six of these tripods placed under a large hood. 
The flasks are distinguished by numbered lead tags about the necks. 

The digestion ended, the solutions are transferred to the distilling 
flasks, likewise numbered’with lead.tags,, and the ammonia, distilled off 
in the ordinary way,.except that the steam is not cooled, but conducted 
directly into the sulphuric acid through tubes about 30 inches long. 

* Gebranclisanwcisung fur AusfiUmuig der araopietriseken Method? zur Bestim- 
mmig'fles Fcttgxhaltes tier Mileli, vonSoxhlet, 1888;' also Konig’s Untersuclmng 

1-amlw. St (die, p. 353. ' 

t t=1.2f-f 2,665 which. a == specific-gravity of the milk at 15° 0,, /= 

per cent of fat in the milk, anti f = per cent cent of solids. Jour, - Landw., 33 (1885), 
p. 251. . 
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The acid used for collecting the ammonia is prepared by diluting 
1,524 grams of pure concentrated sulphuric acid of 1.845 specific grav¬ 
ity to 40 liters, and its strength is determined by chemically pine car¬ 
bonate of soda. This acid is diluted with 50 e. c. of water, which is 
said to render the absorption of the ammonia complete. The hot steam 
causes the acid to boil, which dissipates any carbonic acid. ."Repeated 
blank determinations have shown that no appreciable error results 
with this all-glass apparatus. Twelve determinations are conducted 
simultaneously in the apparatus shown {Fig. o). 



The final titration of the acid is made with standard barium hydrate 
solution, using rosalic acid as indicator. 

With the apparatus as arranged in the Halle laboratory and the 
system followed, a chemist accustomed to the work is able to make 
seventy-two determinations of nitrogen in a working* day of nine hours, 
provided the samples do not require special preparation. 

Kjeldahl-Jodlbaur method .—For fertilizers in which part of the nitro¬ 
gen exists as nitrates, and for soils, the Kjeldahl-Jodlbaur method is 
employed, using 30 c r e. of a mixture prepared by dissolving 06 grains 
of phenol and 250 grams of phosphoric anhydride, each in concentrated 
sulphuric acid, and adding the cooled solutions to enough concentrated 
sulphuric acid to make the whole volume 1,050 e. c. Phosphates con¬ 
taining nitrate of soda are mixed with gypsum (10 grams ot each), trit¬ 
urated, and 2 grams taken for analysis. When the-mixtures contain 
over 8 per cent of nitrogen, only 1 gram is used. After an hour the 
nitrophenol is reduced to amidopheno! with 2 to 3 grams of zinc dust. 
The flasks are allowed to stand two hours after the reduction is com¬ 
pleted. The digestion (with mercury) is then made as in the Kjeldahl 
method. 

In the distillation 105 c. c. of soda solution is used instead of 60 c, c. ? 
as there is considerable phosphoric acid to be neutralized/' 

13093—Xo. 5-2 
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The use of salicylic acid mid sodium hyposulphite, as described by 
Forster/* has the advantage that the cooling after the reduction is..not 
necessary, but. on the whole, the experience at the station has not led 
to its being preferred to tlie Jodlbaur modification. 

Ammonia compounds* —When nitrogen in the form of ammonia alone 
is to be determined, as in sulphate of ammonia, either 50 e. c. of a solu¬ 
tion prepared by dissolving 20 grams in a liter of water, or the substance 
itself is distilled with water and magnesia. 

Xitrafr of soda. —Until lately the ■ nitrogen in nitrate of soda was 
estimated indirectly. The difference between 100 and the sum of the 
water, chlorides, and sulphates, allowing 0.2 per cent for other impu¬ 
rities. was assumed to represent the pure sodium nitrate. 

In pursuance of a recommendation of tlie Association of German 
Experiment Stations in 1800 that a direct method be sought, the Halle 
station investigated the current methods and chose the Kjeldahl-Jodl¬ 
baur method and that of reducing to ammonia with zinc, iron, and 
soda lye, as practiced for some time previously at the Mochern station, 
as the two most reliable methods. The latter method is used exten¬ 
sively at the station. 

Zinc-iron method for nitrates .—For the determination, 0.5 gram of 
the nitrate (50 c. c. of a solution of 10 grams in 1 liter of water), about 
5 grams of zinc dust, the same quantity of iron filings (measured out), 
75 c. e. of water and 80 c. e. of soda lye of 1,3 specific gravity are 
mixed in a distilling flask and after standing for an hour in the cold 
the ammonia is distilled off. The ammonia and steam pass through a 
cooler with block-tin condensing tubes, and are received in Erlenmeyer 
flasks containing 20 e. c. of standardized sulphuric acid. The evolu¬ 
tion of hydrogen is very active and an arrangement to prevent the 
soda solution from being carried into the condensing tube is indispens¬ 
able. About 100 e. e. are distilled over and titrated with barium hydrate 
solution. The relation of standard acid to standard alkali is found 
from a series of blank determinations instead.of by direct titration, as 
the two results do not exactly agree. With this precaution the nitro¬ 
gen determinations agree very closely with those by the Kjeldahl-Jodl¬ 
baur method. Twenty-four* determinations a day are made with the 
method and apparatus described. 

SehUking- Wapner method. —When the nitrogen of nitrates in mixed 
fertilizers is to be determined independently of the total nitrogen the 
Scldosing-G-rhiuleau-Wagner method is nsed.f The method, as is well 
known, depends on liberating the nitric nitrogen as nitric oxide by 
boiling with, ferrous chloride, and hydrochloric acid, and measuring the 
volume of the generated gas.' The decomposition is carried on in a flask 
of 200-300 e. c. capacity, provided with a funnel supply tube and an 

■ ;1 ZtscIir. anal. Cliem. 28, 1889, p. 422. ' 1 . ' ' ' • : ,... 

ilConig’s Untersuch. lan«hv. StoUV, p. 151; ami Backmanifs. Chern. tech.Unter- 
suelningsmetliodeii, 3d edition. I/p. 329. 
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evolution, tube. The nitric oxide is collected over potash solution. At 
the outset 50 c. c. of 10 per cent hydrochloric acid and the same volume 
of concentrated ferrous chloride solution are introduced into a flask and 
boiled until all the air has been driven’out through the evolution tube. 
-Then 10 c. c. of a normal nitrate solution, containing 2.5 grains ot 
pure sodium nitrate in 100 c. c. is placed in the funnel. The stop¬ 
per of the latter is turned so as to allow the nitrate solution to drop 
slowly into the flask, and the last portions are washed in with hydro¬ 
chloric acid. The nitric oxide is collected in a eudiometer. When the 
evolution has ceased another eudiometer is placed over the end of the 
delivery tube and the first is suspended in a cylinder oT distilled water. 
Ten c. c. of a solution of the nitrate to he determined is then put 
in the funnel tube and the process repeated as described. .Determina¬ 
tions of a series of samples are thus made in rapid succession, ending 
with a second one of the normal nitrate solution. The comparison of 
the volumes of gas liberated from the normal solution and the sub¬ 
stances analyzed gives the weight of nitrogen in the latter directly 
without corrections for temperature and pressure. Fifty e. c. of fer¬ 
rous chloride solution and the same quantity of hydrochloric add suffice 
for a dozen determinations. 

Albuminoid nitrogen in feeding stuffs .—The percentage of nitrogen in 
feeding stuffs multiplied by 6.25 is taken as the measure of the total 
nitrogenous matter (protein), and the so-called actual albuminoid 
nitrogen is estimated by Stutzer’s method.* At the Halle station 
determinations of actual albuminoids are made not only in potatoes, 
roots, and ensiled beet leaves, but especially in coarse fodders and in 
new kinds of commercial feeding stuffs of which the nutritive value is 
to be determined. 

ARTIFICIAL DIGESTION. 

The digestibility of the nitrogen compounds in feed¬ 
ing stuffs is estimated by Stutzer’s method,! though 
with some minor modifications of detail. The diges¬ 
tions with pepsin and with pancreas are conducted in 
a pear-shaped glass bulb similar to that used for crude 
fiber determination, a wad of glass wool being placed 
in the bottom of the bulb and the stem closed with a 
rubber tube plugged at one end. The bulbs are kept 
at the desired temperature (37° to 30°) during diges¬ 
tion by a large water bath with openings for a large 
number of bulbs. The details are carried out as com¬ 
monly described. 

# Jour. Landw., 29 (1881), p. 478; also Proc. Conv. Ass. Off. Agr. Chem., 1892, p. 
215. 

t Jour. Landw., 28, p*. 201; 29, p. 475; Ztschr. physiol. Chem., 9, p. 211; It, pp. 
207,587; Landw. Vers. St at., 36, p. 321; 37, p. 107; 38, p. 277. See also Konig’s 
Untersucli. landw, Stoffe, pp. 219, 689, 


*s 
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DETECTION OF OROUND HORN .ETC.. IN GROUND BONE, 


In analysis of ground bone tlie Kjeldahl method, of course, affords 
no means of distinguishing admixtures of such nitrogenous materials 
as ground horn and the like. The difference in specific gravity makes 
it practicable to separate the latter by means of chloroform. To this 
end 5 grams of substance are shaken repeatedly with chloroform in a 
test tube. The fine particles' of bone settle slowly while the lighter 
ground horn rises to the surface. After each treatment with chloro¬ 
form the supernatent liquid is poured off*. The portions containing the 
ground horn are collected and allowed to stand a considerable time in 
order that any finer particles of bone which may have been poured off 
with the horn may settle out. Finally the supernatent solution is fil¬ 
tered and the nitrogen determined in the residue left on the filter 
(ground horn). 

By adding such nitrogenous 'materials as ground horn and blood to 
ground bone from which the nitrogenous material has been removed for 
making glue, the composition of the mixture, i. e., the ratio of nitrogen 
to phosphoric acid, is made to approach that of pure steamed or raw 
ground bone. The ratio of nitrogen to phosphoric acid after extraction 
with chloroform ranges for pure steamed bone between 1:4 and 1:8,5; 
and for treated bone, from which the glue substance has been removed, 
between 1:8.5 and 1:80. The separation by chloroform thus affords 
an indication of such adulteration. 

DETERMINATION OF PHOSPHORIC ACID IN FERTILIZERS. 

Water-solublephosjyhorie acid .—The solution is made by shaking 20 
grains of substance in a thick liter bottle with 800 e. c. of water for 
thirty minutes. The bottle is then filled to the liter mark, the contents 
mixed and filtered, and aliquots of 50 c. e., corresponding to 1 gram of 
substance, taken for the determination of phosphoric acid as described 
under total phosphoric acid. The shaking machine is usually run by 
a gas or water motor. ' . 

Reverted and insoluble phosphoric acid are determined by practically 
the same methods employed by official chemists in this country. 

Total phdxjphoric add .—Except in the case of Thomas slag the solu¬ 
tion for total phosphoric acid is prepared by boiling o to 10 grams of 
the phosphate in a half-liter flask with 20 e. c. of nitric, acid of 1.42 
•.specific gravity and 50 e. c. pure-concentrated sulphuric acid for half 
an hour. After cooling the solution is diluted to 500 c. c. 

The use of hydrochloric acid for. dissolving phosphate lias, Recording 
to the experience of the station, the disadvantage that large quantities 
of lime and alumina are dissolved and enough of them precipitated 
with the ammonium-magnesium phosphate to more than compensate for 
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the amount of the latter left in the solution, so that the results are 
generally too large. Tins is not the ease with sulphuric acid, and the 
latter lias also the advantage that at the boiling temperature it does 
not dissolve silica. In the investigations of Buliring the safety and 
accuracy of the citrate method (described below) when sulphuric acid is 
used are demonstrated by hundreds of analyses in which it has been 
compared with the molybdic method. 

Thomas slag is dissolved in sulphuric acid alone, since the nitric 
acid might dissolve enough lime to interfere with the determination of 
the phosphoric acid by the citrate method, as explained beyond. 

In the ease of double superphosphates which sometimes contain 
phosphoric acid in the tetra-basie form (pyrophosphate), the solution 
is digested with nitric acid to change the phosphoric acid to the tri- 
basic form. To 25 e. c. of the solution 75 c. e. of water and 10 c. e. of 
nitric add of a specific gravity of 1.42 are added and the whole is 
heated on the sand bath until the volume is reduced to 25 e. e. After 
addition of a drop of rosalic add to the strongly add solution, it is 
made alkaline with ammonia, slightly acidified with nitric acid, and is 
then ready for the determination of phosphoric acid. 

Citrate method for phosphoric acid .—For the determination of phos¬ 
phoric acid the citrate method* with slight modifications, is very gen¬ 
erally employed in the Halle laboratory, recourse being bad to the 
molybdic method only in exceptional and disputed cases. The various 
ways for carrying out the details of this method which have been pro¬ 
posed from time to time, have been tested at the station by L. Biihring, 
From his extensive investigations a plan has been worked out which 
has been in use at Halle for more than five years. The principle of 
the method consists in precipitating the phosphoric acid from solution 
in water, nitric acid, or sulphuric acid by magnesia mixture in the 
presence of a large amount of ammonium citrate, which prevents the 
precipitation of lime, alumina, iron, and other bases/ That is to say, 
very small quantities of other bases are precipitated and a very small 
amount of the ammonium-magnesium phosphate remains in solution, 
but experience lias shown that the two errors compensate each other 
when the operation is performed with proper precautions. The pre¬ 
cipitate is washed with water containing* ammonia, ignited and weighed 
as pyrophosphate. 

The ammonium-citrate solution is made at Halle by dissolving 1,500 
grams of citric acid in water, adding 5 liters of 24 per cent ammonia 
solution, and diluting* with water to 15 liters. 

For the magnesia mixture 500 grams of magnesium chloride, 3J ; 
liters of 24 per cent ammonia solution, and 04 liters of distilled water 
are employed. 

*See accounts of discussion of this'method by tlie Association of German Stations. 
Landv. Vers, Stat., 87, p. .295. 
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Fifty c. c, of the solution of soluble or total phosphoric acid, pre¬ 
pared as described above, or 25 c. c. of the solution of double super¬ 
phosphate, are measured into an Erlenmeyer flask and the ammonium 
citrate, 50 c. e. for soluble and 100 c. c. for insoluble phosphoric acid 
or Thomas slag, is added, together with 25 c. e. of magnesia mixture. 
These solutions are both run in from burettes. NTo permanent turbidity 
should follow the addition of the citrate solution; the precipitate which 
commonly appears at first must disappear when the whole has been 
added. It is advantageous, on this account to shake the Erlenmeyer 
flask while the citrate is being added. 

In solutions of boneblack superphosphate a permanent opalescence 
is apt to occur, but it does not affect the determination since the par¬ 
ticles pass through even the best asbestos filter. If, as is seldom the 
case, it happens that in working with phosphates rich in iron and 
alumina, 50 e. c. of the citrate is insufficient to hold the bases in solu¬ 
tion, 25 c. c. more can be used without danger of affecting tl^e result of 
the analysis. 



Fig. 7—Shaking apparatus to aid precipitation of ammonium-inagnesiimi phosphate. 


After adding the ammonium citrate the solution is cooled and the 
magnesia mixture is added as soon as possible to anticipate a possible 
separation of crystalline calcium phosphate. To facilitate the separa¬ 
tion of the ammonium-magnesium phosphate, and to prevent it from 
adhering to the sides of the precipitating flasks, the latter are shaken 
for half an hour by a machine holding twelve flasks and run by a small 
turbine (Fig. 7). 

The solutions are filtered through Gooch crucibles. For transferring 
and washing the precipitates, water containing 5 per cent of ammonia 
is used. This wash solution is contained in an elevated reservoir, and 
is used with a long rubber tube, instead of the ordinary wash bottle 
(Fig. 8). 

The reservoir holds 20 liters, and is provided with two glass tips 
connected with it by a Y-tube, one with a fine and the other with a 
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of copper cups, into which the crucibles lit, are inserted in the cover of 
the box, as shown in the figure below (Fig. 9). 

The same crucible is used for filtering and igniting several successive 
precipitates, generally ten or twelve, without cleaning it out. "When 
the accumulated precipitates half fill the crucible they are removed 
without disturbing the asbestos filter ; the crucible is then weighed and 
is ready for another series of precipitates. The filters are thus used as 
long as they remain impervious to the precipitate. 

The maximum limit of difference between duplicate determinations 
is fixed, at 1.2 mg. of magnesium pyrophosphate when 0.5 gram of sub¬ 
stance is used or 2.4 mg. when 1 gram is used. 



Fta. 0.-— Apparatus for igniting and cooling atmnoniuin-nxagnesinin phosphate preeitates. 


During the height of the fertilizer season, in spring and? Ml, four of 
the station chemists are employed exclusively in making phosphoric 
acid determinations. Two prepare the solutions and carry on the oper¬ 
ations up to the filtration of the ammonium-magnesium' phosphate 
precipitates; a third does the filtering, while a fourth, ignites and 
weighs the crucibles. When the. work is well under way this force is 
able to make 100 determinations in a day of eight hours. : 

J lolybdic method .—The details of'manipulation of this method'differ 
slightly from those followed by station chemists in this country. The 
phosphoric acid solution is digested with molybdic solution at 50° for 
three hours, instead of at 05° for one hour, as recommended by the 
Association of Official Agricultural Chemists; the yellow precipitate is 
washed by decantation with dilute (1:1) molybdic solution, instead of 
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u with water or ammonium-nitrate solution f and the molybdie solu¬ 
tion used is prepared by dissolving 150 grams of molybdate of ammo¬ 
nia in 1 liter of water, and pouring this into a liter of nitric acid of 1.2 
specific gravity. 

Free phosphoric acid. — It is sometimes desirable to determine the free 
phosphoric acid in the so-called gypsum superphosphate, the residue 
from the manufacture of double superphosphate. To this end, 5 grains 
are triturated in a mortar with absolute alcohol and then transferred to 
a 250 e. c. flask, which is then filled to the mark with absolute alcohol, 
closed with a cork, and allowed to stand two hours with frequent shak¬ 
ing. The liquid is filtered as-rapidly as possible and 50 c. c. of the fil¬ 
trate, corresponding to 1 gram of substance, is then taken for the 
determination. This quantity is carefully evaporated to dryness on a 
water or sand hath, taken up in water, and treated further like a solu¬ 
tion of soluble phosphoric acid. 

DETERMINATION OF PHOSPHORIC ACID IN SOILS. 

The solution is prepared by boiling 25 grains of soil (half this amount 
of clay soil) with 20 c. c. nitric acid and 50 c. c. concentrated sulphuric 
acid for half an hour, and making to 500 c. c. For the determination of 
phosphoric add 100 c. c. fs taken, 20 c. c. of 24 per cent ammonia 
added to neutralize the acid, 50 c. c. of citrate solution, 20 c. c. more of 
the ammonia, and then 25 c. c. of magnesia mixture. The solution is 
allowed to stand forty-eight hours before filtering. 

Available phosphoric acid in soils .—An effort has-been made at the 
station to discover a method by which may be determined the approx¬ 
imate proportion of the phosphoric acid in soils which is available to 
plants. Organic acids, especially citric, have been experimented with. 
Comparisons have been made between the amounts of phosphoric acid 
dissolved by reagents in laboratory tests, and the amounts actually 
assimilated by plants in pot experiments. The vegetation experiments 
are made by the Wagner method,described in the previous article (p.378). 
The following method, devised by Dr. Gerlaeh, is used for the laboratory 
test Sixty grams of soil is digested in the cold with 300 c. c. of 2 percent 
citric acid for twenty-four hours with agitation once in five or six hours, 
after which 200 e. c. of the solutionis filtered off and e vaporated to dry ness. 
Except in rich lime soils the residue is sirup-like. The silica is separated 
by heating the residue with 20 c. c. of concentrated sulphuric acid and 
5 c. c. of fuming nitric acid, and diluting with water. Of the filtrate 
■100 c. c. (extract from 20 grams of soil) is made slightly alkaline with 
ammonia, then slightly acid with hydrochloric acid, and the phosphoric 
acid determined in the solution by the citrate method, allowing the 
precipitate to stand forty-eight hours before filtering. In a considerable 
number of trials made thus far a parallelism has been apparent between 
the proportion of phosphoric acids found in soils by this method and 
the quantity of product realized in growing plants in the soil with the 
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aid of oilier fertilizing materials. but without the addition of phos¬ 
phoric arid. However, the results are not yet sufficiently complete 
to warrant definite statements. 

DETERMINATION OP PINE MEAL IN THOMAS SLACK 

By fine meal is understood that portion of the slag which passes a 
sieve of 0.17 nun. meshes. The determination is made according to the 
regulations adopted at the Bonn meeting of the Association of German 
Experiment Stations.* Fifty grams of ground slag is shaken for 15 
minutes in a sieve not less than 20 cm. in diameter and made of wire 
gauze Ho. 100, Amandas Kahl, Hamburg. The shaking may be done 
by a machine. The difference between the slag taken and that remain¬ 
ing in the'sieve- is taken as fine meal. 


TEST OF THOMAS SLAG- FOR ADULTERATION. 

The only adulterant of Thomas slag observed at the station is Bedonda 
phosphate. This material consists principally of ahimime phosphate 
whose phosphoric acid is said to have no value as a fertilizer for plants. 
Several methods have been elaborated for determining adulteration of 
Thomas slag, and after tests of these at the station by Dr. Morgen and 
Dr. Gerlach the following have been adopted. 

According to Bidders,t 2 grams of Thomas slag meal is mixed in a 
test tube with about 10 c. e. of sodium hydrate of 1.05-1.00 specific* 
gravity and allowed to stand for an hour with frequent shaking. The 
supematent liquid is filtered off, acidulated with hydrochloric acid and 
ammonia added until the solution is slightly alkaline. If the slag is 
unadulterated there should be no precipitate on adding the ammonia, 
or at the most only a slight fioeeulence. It; on the contrary, <as much 
as o per cent of Bedonda phosphate is present a gelatinous precipitate 
of aluminic phosphate appears, which on standing absorbs nearly half 
of the liquid. A further indication of impurity is a more or less intense 
yellow or brownish color of the solution in sodium hydrate, and also 
the appearance of a precipitate when hydrochloric acid is added drop 
by drop to the alkaline solution. 

The Richters method is not absolutely reliable m all cases. For 
instance, in some cases a precipitate of considerable size appears upon 
adding ammonia which leaves some doubt as to the purity of the slag. 
In such cases Dr. Gerlach recommends to shake 5 grams of the slag in 
a test tube with 10 to 15 c. c. of bromoform. If the slag is pure there 
is little or no separation, but if Bedonda phosphate is present a large 
portion of it rises to the surface. In'the latter case the material rising 
to the surface may be collected on a filter and tested by the Richters 
method just described, using preferably only 5 c. c. of sodium hydrate,. 

*Laiulw. Vers. Stat., 35 ? p. 44L 
tMorgen. Ckemisehe Industrie, 1891. 
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Another method of distinguishing between pure and' adulterated 
slag is the water content. While pijre slag contains only a trace of 
water. It ed on da phosphate contains water in a.- considerable amount. 
Accordingly 5 grams of slag is dried in a platinum dish in a bath at 
100° for three hours and then ignited for fifteen minutes. If there is 
little or no loss on ignition, or, as more frequently happens, a slight 
increase in weight, the indication is that the slag is pure; but a loss of 
5 per cent in weight on ignition renders the sample suspicious. On 
careful examination brown particles *of Kedonda phosphate may often 
be seen hr the slag. 

For the quantitative determination of the adulterant, the method of 
■Sehueht is highly recommended, and as shown by numerous experi¬ 
ments by Dr. Gerlach gives very reliable results. The method is as 
follows: 1 gram of slag is digested on a water hath at 50 to 70° with 
150 e. e. of Jentselrs citric acid solution, containing 50 grams of crys¬ 
tallized citric acid to the liter. After diluting with 100 c. c. of water 
and boiling for a minute the solution is filtered, the residue washed on 
the filter with hot water, and the undissolved phosphoric acid in the' 
residue determined. As it has been found in numerous experiments 
that the phosphoric acid in Thomas slag is dissolved to a minimum of 
about 0.1 per cent in Jentselrs citric acid solution, and that that of 
Kedonda phosphate is practically insoluble in the solution (only a few 
hundredths of a per cent dissolved), the method is considered as well 
adapted to the quantitative determination of Kedonda phosphate in 
Thomas slag. 

DETERMINATION OF POTASH. 

.Potash in potash salts .—Five grams of substance is boiled in a half- 
liter flask with 20-30 c. c. of concentrated hydrochloric acid diluted with 
100 c. c. of water for thirty minutes. The flask is then filled two thirds 
full with water, and barium chloride slowly added to the hot solution. 
Care is taken not to add the barium chloride in excess, and if an excess 
is added it is precipitated by a,, little sulphuric acid. The solution is 
cooled, the flask filled to the mark with water, and filtered. Fifty 
e. e. of the filtrate, corresponding to 0.5 gram of the substance, is 
evaporated on a water batb with 10 c. e. of platinie chloride (contain¬ 
ing 1 gram of platinum) to a sirup, and about SO per cent alcohol 
added to the residue. The precipitate is collected in a Gooch crucible 
bottom, washed several times with S0-S2 per cent alcohol, and the 
potassium-platinic chloride dried two hours at 100°. After weighing, 
the potassium-platinic chloride is dissolved out with hot water, the 
filter (crucible) is washed first with hot water and then with alcohol, 
dried, and weighed. The difference in weight represents the weight 
of pure potassium-platinic chloride. The limit of error is fixed at 
0.25 per cent. 

Potash in fertilizers containing organic matter .—Ten grams of sub¬ 
stance is charred in a crucible and the residue dissolved in hydro- 
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chloric add to which a few drops of nitric acid are added. An aliquot 
of the solution is treated with barium chloride as before, the filtrate 
from this neutralized with ammonia and treated with ammonium car¬ 
bonate. An aliquot of the filtrate is evaporated, to dryness in a plat¬ 
inum. dish, the ammonia driven off by heat, the residue taken up in 
hot water, filtered to remove magnesia, acidulated with a few drops of 
hydrochloric acid, and then treated with platinie chloride as above. 

Potash in soils .—One hundred grams of soil and 500 c. c. of 40 per 
cent hydrochloric acid are placed in a liter flask, the flask filled to the 
mark, and allowed to stand for forty-eight hours with frequent shaking. 
The solution is filtered oft* and an aliquot evaporated for the potash 
•determination, which is made as described for fertilizers containing 
organic matter. 

SOIL ANALYSIS. 

The methods for soil analysis adopted by the Association of German 
Experiment Stations in 1890 are used at the Halle station. Some of 
these have already been described. For a fuller account the reader is 
referred to the original description qf the methods of the station. 

EXAMINATION OP SOAP. 

In soap the fatty acids, alkali, and water are quantitatively deter¬ 
mined, and tests made for free alkali. 

For the determination of fatty acids 5 grains of soap is heated with 
150 c. c. of 5 percent sulphuric acid until it is decomposed and the 
freed fatty acids collect at the surface. A weighed amount (10 grams) 
of shaved paraffin is added and melted with the fatty acids and, after 
cooling, the liquid beneath the fat layer is poured off. The fat layer 
is purified by melting in hot water several times and pouring off the 
water after each operation; any fatty acids rising on the liquid just 
poured off are added, and after a final washing with hot water the tat 
layer is dried to constant weight in a vacuum (forty-eight hours). From 
the weight is subtracted the paraffin added, and the per cent of fatty 
acids is then calculated, making allowance for the water of constitu¬ 
tion (3,25 per cent). 

* The alkali content is found by charring 3 grams of hard or 5 grains 
of soft soap, adding 20 c. c. of the sulphuric acid used in the Kjeldahl 
determination to the residue, heating for ten minutes to expel tlie car¬ 
bonic acid, and titrating the excess of acid with barium hydrate. 

Water is determined in 5 grams by heating in an air bath at 110° 
for forty-eight hours. • 

" The test for free alkali is made with a solution of mercurous oxide; 
the presence of free alkali is indicated by a dark colored precipitate. 

, WATER ANALYSIS. 

The methods employed in water analysis are largely those in common 
use by chemists in this country. 
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DETERMINATIONS OP STARCH AND SUGAR. 

In connection with the investigations at the station of the sugar beet 
and alcohol industries, the determinations of starch and sugar assume 
considerable proportions. The methods .employed are described in 
foil in Prof. Maerckers work on alcohol manufacture.* 

As a reliable and direct method for determining starch is lacking, 
the method used depends upon inverting* the starch with dilute acids 
and determining the dextrose. In this, the recommendations of 
Maercker and Morgen are followed. I Three grams of starch is made 



to a paste with 200 e. c. of water and gently boiled in a paraffin bath' 
with 15 c. c. of hydrochloric acid of 1.125 specific gravity for two hours,' 
as shown in the above cut (Fig. 10). . 

After inversion the acid is neutralized with potassium hydrate, and 
the solution made to 500 e. c. The invert sugar is determined by the 
Fehliug gravimetric method, and in filtering the* copper the Soxhlet 

# Handbuch tier Spiritusfabrikation. , ■ t Ibid, 1800, p. 78. 
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filtering tubes are used. These tubes are about 2 cm. in diameter and 
12 era. long, drawn out to a narrow stem at one end. Glass wool or 
a tine platinum cone is placed in the bottom (stein) of the tube, and 
shredded asbestos suspended in water is poured in upon this, forming 
a close layer of asbestus like that in a Gooch crucible. It is mentioned 
that not all asbestus is found to answer this purpose,, as some kinds 
lose considerable in weight (10 mg. and more) by filtering the alkaline 
Fehling solution and cleaning with nitric acid. Further, even the best 
quality of asbestus loses in weight during the first few operations so 
that it is essential to make a number of blank determinations after pre* 
paring a, tube anew. The weight ot the tube should not vary more 
than 1 to 2 mg. from one determination to another. 

The tube with the copper precipitate is dried at 110° for an hour, 
and the copper reduced by passing a current, of hydrogen through the 
gently heated tube. After the metallic copper has been weighed, the 
tube is cleaned with nitric acid and dried. It is considered more exact 
to deduct the weight of the tube at the end than at the beginning of 
the determination, since, as explained above, the tubes very often lose 
from! to 2 mg. in weight by filtering the alkaline'Fehling solution. 
The tubes are used repeatedly, renewing the asbestus only when it ceases 
to filter satisfactorily. 

The tables of Alii Lin and Wei n are used in calculating the results. 
In consequence of the weaker reducing power of maltose, it must be 
boiled with the Fehling solution for four minutes. 

In potatoes and grains —Potatoes and grains are treated with diastase, 
or at a high pressure. 

For the former method 3 grams of finely ground material is extracted 
with ether when necessary and boiled with 100 e. c. of water for 30 
minutes, fitter cooling to 65°, 10 e. e. of normal malt extract (100 
grains of malt to 1 liter of water) is added, the temperature kept at 65° 
for 80 minutes, and the* solution then boiled for 15 minutes. This is 
' repeated three times, using 10 c. e. of malt extract each time, after 
which the volume of the' solution is made to 230 e. e. and 200 c. e. of 
the filtered solution inverted with hydrochloric acid and treated as 
described above, deducting of course the dextrose content of the malt 
extract from the final result. 

The inversion under pressure is carried on either in Lintner pressure 
bottles or a small steam boiler. The latter is-ordinarily used at the 
Halle station, 3 grains of finely ground substance being mixed in a 
metal vessel with 25 per cent lactic acid and 30 c. c. of water, the ves¬ 
sel closed, and treated at a pressure of three aM a half atmospheres 
for two and a half hours. All determinations are made in triplicate 
and a number of vessels are treated in the boiler at once. The contents 
of the metal, vessel are diluted with 50. me. hot water, transferred to a" 
flask, made to 250 c\ c\, filtered after standing a half hour, 200 c. e. of 
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the filtrate inverted with hydrochloric* add, etc. This method (Itemhe's) 
is said to give results at least 4 per cent too high except in ease of 
materials which it is-essential to treat at high pressure, where it gives 
fairly correct results. It is very essential that the material be ground 
to an impalpable powder. Potatoes are cut into slices which are strung* 
on strings, dried and" finally ground in the Breeds mill. 

The method of determining the starch content of potatoes by the 
specific gravity is also employed in some cases, using either the 
Beimanii, Sehwarzer, or Hurtzig balance, preferably the latter. The 
errors of this method amount to from 1 to 2 per cent. 

In mash .—In exact determinations of the fermentable substances or 
of the amounts of separate kinds of sugars in mash the sa cell ammeter 
test of Balling or Brix, commonly used, is replaced by the Fehling test. 
The simplest of these determinations is that of maltose, since this can 
be determined directly in the diluted mash. When the total content 
of fermentable carbohydrates is to be determined the mash must be 
inverted, and these materials determined as dextrose; 50 c. e. of (filtered 
or unfiltered) mash is diluted to 1 liter with water, filtered after stand¬ 
ing a half hour, and 200 c. c. inverted with hydrochloric acid and tested 
with Fehling solution, as already described. When very exact results 
are desired or the sugar in fermented mash is to he determined, 2 to 
3 c. e. of acetate of lead is added to precipitate any other substance, 
which would give a precipitate with the copper solution, and the lead 
removed by adding sulphuric acid or sodium sulphate. 

The acidity of mash is found by titrating with normal potash or 
soda and testing with litmus paper, and is expressed in terms of the 
e. c. of normal alkali solution required to'neutralize 20 e. c. of mash. 

In the analysis of fermented mash the most important determination 
is that of alcohol. In practice tin’s is almost invariably made in the 
filtered mash on account of the frothing of the unfiltered mash in proc¬ 
ess of distillation; but when this is done a correction is necessary for 
the brewers' grains removed by filtering, and this gives rise to some 
uncertainty in the final result. For this reason it is considered prefera¬ 
ble to determine the alcohol in the iinfiltered mash, and this method is 
followed at the Halle station. Alcohol is determined exclusively by 
distillation. Commonly 500 c. e. of mash is diluted with an equal vol¬ 
ume of water and then slowly distilled in a metal retort of 4 or 5 liters 
capacity, heated in a paraffin bath; 500 c. c. is distilled off. If the mash 
iroths badly paraffin is added to it. The alcohol in the distillate is 
determined by an alcoholometer. 

ANALYSIS OF SUGAR BEETS. 

Upon receipt of the beets at the laboratory they are cleaned, dried, 
assorted into large, small, and medium, and each portion weighed. 
The whole lot is divided into two equal parts and all the beets of one 
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lot analyzed. If the number is small-the beets are grated by hand, 
if large by a segment grater which is run by power, made for the 
station by Keil & Dolkn of Quedlmlmrg, Germany (Fig. 11). This 
grater removes a segment of the beet equivalent To one tenth or one 
twelfth of its volume. The grater has given excellent satisfaction: it 
grinds the pulp and gives an average sample in'small volume. From 
a portion of the mixed pulp a sample is taken for determining the 
sugar in the beet, and another for expressing* the juice, which is cloiie 
in a hydraulic hand press, by which a pressure of 300 atmospheres 
may be exerted. From every portion of pulp two samples are pressed 



FlO. 31.—Segment grater fur sampling sugar beets. 


separately and then united and pressed again. The'expressed juice, is 
stirred thoroughly and allowed to settle for two hours, then siphoned 
off and tested, with a Bri.x saechammeter. Fifty cubic centimeters of 
the juice are also measured into a 100 c. c. flask, 3 c. c. acetate of lead 
added, and the flask filled to the mark with 90 to 92 per cent alcohol and 
allowed to stand a half hour, filtered, and polarized. 

The beet pulp is thoroughly mixed again, 52.090 grams (double nor¬ 
mal weight) weighed out in a metal dish and washed into a flask of 
201.5 eve, capacity with 90 to 92 per cent alcohol. Three cubic centime¬ 
ters acetate of lead is then added, the flask nearly filled with alcohol, 
and digested in a water bath at.73° to 76° for a half hour. After cooling 
the flask is filled to the mark with alcohol, the contents mixed by 
shaking, filtered through a double, fluted filter,.and polarized. In this 
as in other operations, a large number of analyses are carried on simuh 
taueously. . -. . 
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For tlie 'polarizations a Schmidt & Haenseh half-shadow apparatus is 
is used. 

The results of the analysis of the pulp are very exact and satisfac¬ 
tory. but those of the juice are less so, owing to the difficulty of press¬ 
ing the pulp uniformly even when the detailed directions are carefully 
followed, but the result is sufficiently accurate for calculating* the 
coefficient of purity. The percentage of sugar in the pulp is read off 
directly on the scale of the polarization apparatus, but the percentage 
of sugar in the juice is calculated, as in this case the normal weight of 
20.048 grains in 100 c. c. was not taken but instead 50 e. e. in 100 c. e. 
The formula is 50 c. c. x specific gravity : 26.048 :: polarization : x; or 
grams of juice taken : normal weight :: polarization : x. Tables are 
used, of course, which show the per cent of sugar corresponding to 
various polarization and Brix readings. 

By non-sugar is understood the per cent as shown by the saceharoin- 
cter less the per cent of sugar in the juice. 

The parity coefficient is found by multiplying the percentage of 
sugar in the juice by 100 and dividing the product by the per cent 
Brix. 

13093—No. 5-3 
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Wat-tee H. Evans, Editor. 

Natural distribution of roots in field soil, F. EL Kma (Wisconsin 
St a. Report for 1892 , pp. 112-120, figs. 9). 

Synopsis .—Tins Is an account of methods used and results obtained in efforts to 
secure specimens for classroom use, illustrating (1) corn roots in natural posi¬ 
tion in a given section of soil between two rows, (2) total root distribution of 
corn from nine to twenty-seven days old, and (S) vertical distribution of roots 
of various plants in field soil, together with a discussion of data secured in 
observations on the total root development of oats, barley, corn, and clover, as 
compared with the crop produced. 

The object of this investigation was primarily to secure “specimens 
illustrating the actual extent and manner of root penetration and 
development in field soils under normal conditions of tillage.” 

'Distribution of corn roots in a given section of natural soil between two rows (pp. 
112-114).—With a spade a trench 2 feet wide was dug so as to leave a prism of soil 
1 foot thick and extending at right angles across two rows of corn; one hill of corn 
was thus left standing at each end of the prism. The trench was deepened until by 
inspection it was evident that all roots had been passed. A cage was now made of 
galvanized iron and wire netting, just large enough to set down over the prism of 
soil, and when this was in place sharpened wires were forced through the prism of 
soil in parallel lines along the meshes of the netting, the wires being long enough 
to reach through and fasten to the netting at each end. The loose soil at the sur¬ 
face of the ground was removed and replaced by casting in its place a block of 
plaster of paris to represent the surface of the ground. At this stage a force pomp 
throwing a stream of water about- one sixteenth of an inch in diameter was used to 
wash the soil away from the roots, leaving them suspended by the wires and held very 
nearly in the true relative positions they had. occupied in the soil in which they 
grew. * # * The first sample was taken July 9, forty-two days after planting, 
when the tops had attained a height of about 18 inches. At this stage the roots of 
the two hills met and passed each other in the center of rows 3 feet 6 inches apart, 
and had penetrated to a depth of about 18 inches. It was found that the surface 
roots sloped gently downward toward the center of the row, where those nearest to 
the surface were some 8 inches deep. When the corn had attained a height of nearly 
3 feet at the time of the last cultivation [a second], sample 'was. taken, ..Here the' 
roots are found to occupy the entire soil down to a depth of 2 feet, which Is the 
height of the cage. At this stage the surface leaders descend in a gentle curve 
toward the center of the row, where they pass one another and lie only 6 inches deep. 
480 
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Just as the corn was coming into full tassel a third sample was taken, and here it 
will be seen the roots have fully occupied the upper 3 feet of soil in the entire field. 
In the center of the row, too, the surface leaders have risen still higher, and a few 
of them are now scarcely 5 inches deep, though the great bulk of them are still 6 
inches or more below the surface at the center. 

When the corn had reached maturity one other sample was taken, and in this case 
a cage 4 feet deep was required, for the roots reached to and even beyond the bottom. 
At the center of the row, too, the surface leaders had risen to within 4 inches of the 
top of the ground. Nothing can illustrate more forcibly than these samples how 
deeply and how broadly this great American food plant is able to send its roots 
foraging through the soil. Not one half of the actual root surface which occupied 
the soil is shown in the engravings, because it was chiefly only the leaders or main 
trunk roots which were preserved in the sample. Each of these trunk roots or 
leaders sends out from opposite sides, much as the stalk does its leaves, slender 
rootlets from 2 to 6 inches long, and from the surface leaders these slender rootlets 
stretch directly upward toward, and nearly reaching the surface in the latter part 
of the season. 

Total root distribution of corn from nine to twenty-seven days old (pp. 114-117).—The 
method used here was to have three series of circles, 18, 24, and 30 inches in diameter, 
across which was stretched galvanized wire netting with half-inch meshes. These 
circles were arranged so they could be strung upon three-quarter-inch iron rods and 
held 2 inches apart by means of spools. Holes were dug in the field of the desired size 
and depth, and in the bottom of each was placed one of the circles of each set. Upon 
these was then replaced 2 inches of the soil which had been removed, and well 
firmed. A second circle was then strung upon the rods and 2 inches more of soil 
added. In this manner the soil was replaced so as to have the circles lying in it 
each 2 inches apart. The upper circle was covered with about 2 inches of soil 
and in this the corn was planted directly above the center of the upper circle con¬ 
stituting each set. 

At the end of nine days the dirt was removed from around the 18-inch cage and 
with the force pump, as already described, the soil washed away from the roots. 
At this stage it was found that some of the roots had extended laterally to a- dis¬ 
tance of 16 inches, and that some had reached a depth of 8 inches. No roots were 
found above the upper circle at a distance of 3 inches from the hill, and none above 
the second circle at a distance of 9 inches. The tips of the longest roots were 6 
inches below the surface, and no roots were nearer the surface than 3 inches at 6 
inches from the hill of corn. 

Nine days later, that is, eighteen days from planting, the second cage was washed 
out. Here all roots had sunk below the top circle at a distance of 5 inches, and 
below the second circle at a distance of 18 inches. The tips of the longest roots 
had spread la terally to a distance of 18 inches, and were 5 or more inches below the 
surface. The longest roots extending downward had scarcely reached 12 inches. 
No roots were nearer the surface than 2 inches at 6 inches from the hill. 

The roots of the remaining sample were washed out twenty-seven days after 
planting. Here all roots were below the upper circle at a distance of 3 inches from 
the center, and below the second circle at a distance of 16 inches. The greatest 
depth to which the roots had reached was 18 inches, and the longest roots extending 
sidewise had reached 24 inches from the hill, and their tips lay 4 inches below the 
surface. At 6 inches from the hill, no roots were nearer the surface than 2 inches. 

The vertical distribution of roots in field soils (pp. 117,118).—To procure samples 
illustrating the vertical distribution of roots in field soils the following method was 
used*. '' ■ ‘ ‘ 

A gal van! zed-iron cylinder 12 inches in diameter and 4 feet long was provided, 
with a stiff outside collar at its upper end to enable it to retain its form while being 
driven, and an inside collar at the lower end so as to cut a core of soil a little smaller 
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than the cylinder. The sides of this cylinder were perforated with series of 1:} 
inch holes, through which water could be forced with the pump to wash out the 
Boil from the roots. In obtaining the sample the cylinder was driven down verti¬ 
cally into the soil with a sledge, by striking upon a heavy block of wood placed 
upon the top of the cylinder. Alter being forced into the ground in this manner to 
a depth of 6 to 8 inches, dirt was removed from around the cylinder to within an 
inch of its lower end, when it was forced down again; this was repeated until the 
cylinder was forced its full length into the ground, when it was lifted out, carrying 
all of the soil and roots with it. Two grain sacks were now drawn over the cylinder 
from opposite ends, and the whole immersed in the lake and left from 12 to 24 hours 
for the soil to soften, thus enabling it to wash out more readily, under the jet from 
the force pump. 

In this manner samples were taken of blue grass, timothy, clover, winter wheat;, 
barley, oats, and the English forage plant. Lathyrw st/lvestris. * * * The blue 

grass has much the shortest roots, being only about 26 inches long, while in each of 
the other cases a length of nearly or quite 4 feet is attained. 

The total root development of oats, barley , corn, and clover (pp. 118- 
120).—In connection with experiments to determine the amount of 
water required to produce 1 pound of dry matter in different crops, 
observations were made on the total root development associated with 
a given amount of top. 

“The roots and tops of the duplicate specimens * # * were care¬ 
fully separated and dried at 212° F. The amount of dry matter in the 
root calculated per acre, and the ratio of root to top are given below, the 
stubb le, cut close to the ground, being included with the roots.” 


Dry matter in roots and tops of different plants . 



Dry matter per acre. 

Ratio of top to root. 

: In tops. 

In roots. 

! Tops. | Hoots. 

. : 

Oats .._.. ■ 

Pcnmds. 

I 8,189.28 
i 14, moo 
j 12,480.25 | 

Pounds. 

3,1558. 17 
4, 207.00 
! 3,120.56 

1 . 

! 

2.23 to .1 

8.34 to 1 

4,0U to 1 

Bariev'.... 

Clover ..'..... 


It may well be doubted whether the ratios here given will represent very closely 
those which would be found in natural field soils. However this may lie, if must be 
very evident from all of the samples of roots illustrated in this report, that the 
aggregate amount of organic matter left in the soil by the crops here considered must 
be large. 

METEOROLOGY. 

W. H. Beal, Editor. 

Meteorological observations at the Massachusetts State Sta¬ 
tion (Massachusetts State Sta. But. Vo. 50, Oct., 1893, p. I).—Notes on the 
■■weather and. a summary of observations on temperature, precipitation, 
and prevailing wind for August and September, 1893, compared with 
similar data for the same months of 1892. 
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Meteorological observations at Massachusetts Hatch Station 
(Massachusetts Hatch Sta. Met . Buis. Nos. 57,58, and 59, Sept., Oct., and 
Noe., 1893 , pp. 4 each ).—'Daily and monthly summaries of observations 
for September, October., and November, 1893, at the meteorological 
observatory of the station. 

Meteorological summary for Worth Carolina, September, 1893, 
II. B. Battle, 0. F. Yon Herrmann, and II. Nunn (North Carolina - 
Sta. Bui. No. 93a, Oct. 15, 1893 , pp. 18, maps 2 ).—Notes on the weather 
and tabulated daily and monthly summaries of observations by the 
North Carolina Weather Service cooperating with the U. S. Weather 
Bureau. 


WATER—SOILS. 

‘ W. H. Beal, Editor. 

Influence of barnyard manure on the movement and amount 
of water in soil, F. H. King- (Wisconsin Sta. Report for 1892, pp. 
103-111). 

Synopsis. —The results of experiments in the field find in galvanized iron cylinders 
confirm those obtained in previous years in showing that manure lias a consider¬ 
able influence in increasing the water content of the soil, even down to a depth 
of 4 feet, and that this influence is still exerted a year after manuring. 

Tins is a continuation of experiments described in the Annual Report 
of the station for 1891 (E. S. R., vol. it, p. 124). “The present season 
these experiments were repeated in essentially the same manner as 
last year, and upon similar ground, the one difference being that the 
plats were larger, and extended north* arid south in the direction of the 
slope of standing water in the ground, instead of east and west, as 
they did the season before.” 

One plat received a heavy dressing of cow manure, which was plowed 
in to a depth of 5 inches, and two remained unmanured. The soil of each 
plat was frequently stirred, composite samples were taken to a depth 
of 4 feet, and moisture determined May 10 (before manuring), July 
13, and August 30. 

The tabulated results show that the water content remained very 
constant throughout the season. 

' The manure had the effect of changing the water content on the manured ground 
so as to make a relative increase in the manured soil of 0.97 percent, on July 13, 
and of 0.71 per cent on August 30; a difference of 3.7 pounds of water per square 
foot on the former date, and of 2.7 pounds on the latter for each column of soil 4 

feet deep. 

On April 11, soon after the frost was out of the ground, and before many of the 
spring rains had fallen, samples of the soil were taken in one-foot sections down to 
a depth of 1> feet on each of the four plats experimented with last year to ascertain 
if any difference in the water content of the soil was measurable at this time. The 
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result showed that the surface foot was still 0.57 per cent more moist than the 
umnanured ground, and that the whole column of soil 6 feet long had an average of 
0.24 per cent more water than the unman are d soil did. 

In the case of the manured and umnanured ground which produced corn th e present 
year, the former yielded at the rate of 7,740.6—6,351=1,389.6 pound smore dry matter 
than did the latter, and yet the manured ground contained at the time of harvest 
to the acre in the upper 4 feet of soil only 74.78—74.47=0.31 pounds less water than the 
umnanured soil did for each column 4 feet long and 1 square foot in section. Brit if 
we suppose that the com in the field consumed water at the mean rate observed for 
the com grown in the cylinders, there should have been an observed difference 
in the water content of the held soil amounting to 10.08 pounds per square foot 
instead of the actual difference of 0.31 pounds. Here again, as was the ease 
last year, it appears that there must have been 10.08—0.31=9.77 pounds of water 
brought up from the supply of permanent water in the ground unless, first, a pound 
of water cm manured ground yields more dry matter than on unmanured ground, or 
second, unless the evaporation from the surface of the manured ground was less than 
that from the unmanured. 

Experiments with manured and umnanured soil in galvanized, iron 
cylinders showed that while there was a diminished evaporation from 
the manured cylinder it was “not quite half large enough to account 
for the increase in dry matter on the manured ground in the field, so 
that there still remains an effect of the manure in crop production 
unaccounted for by a difference in the rate of surface evaporation.” 

The influence of deep and shallow cultivation on the water 
content of the soil, F. H. King- ( Wisconsin Sta. Report for 1892, pp. 
101-105). — The experiments here reported are similar to those de¬ 
scribed in the Annual Report of the station for 1891 (E. S. K., vol. iv, p. 
124). In the present case the changes in water content of tile-drained 
clay loam soil cultivated 1 and 3 inches deep were observed. Corn was 
the crop grown, every alternate three rows being cultivated shallow 
and the remainder deep. Determinations of the moisture content of 
the soil to a depth of 4 or 5 feet at time of planting and of harvesting 
are tabulated and discussed at some length. The results are sum¬ 
marized as follows: 

(1) Thorough cultivation greatly diminishes surface evaporation from the soil. 

(2) Thorough cultivation keeps the soil below the surface cooler and this materi¬ 
ally strengthens the capillary power so that less water percolates downward out of 
the reach of root action. 

(3) The capillary force being stronger the soli moisture is moved upward taster 
and through longer distances as the roots of growing crops consume it. and thus 
more water becomes'available,. 

The amount of water required to produce a pound of dry mat¬ 
ter in barley, oats, corn, clover, and peas in Wisconsin, F. H. 

K ing ( Wisconsin Sta. Report for 1892, pp. 91-100). 

Synopsis.—In continuation of work of previous years, observations were made on 
corn grown in galvanized cylinders and in the field in natural conditions and 
on other crops grown either in barrels or iron cylinders. The observed amounts 
of water consumed per pound of dry matter produced were as follows: Barley 
375.21 pounds, oats 525.59 pounds,'corn 316.9 pounds, clover 564.43 pounds and 
peas 477.37 pounds. ' ; 
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“The experiments of this season were conducted on essentially the 
same plan as were those of last year 77 (Annual Beport of the station 
for 1891; E. S. R., vol. IT, p. 120), except that galvanized iron cylin¬ 
ders 18 inches inside diameter and 40 inches deep were substituted 
for the vinegar barrels heretofore used in all experiments except 
those with clover. The cylinders “were weighed from time to time 
with a specially constructed weighmaster’s beam, sensitive to one tenth 
of a pound when carrying a weight of GOO pounds. 75 They were pro¬ 
tected from excessive rainfall, and water was added as required to 
maintain about the same weight in each case as at seeding time 
“when the moisture was such as to give she soil good tilth. # # * 

The surface of the ground was stirred in the case of the com, to cor¬ 
respond with the held conditions, but otherwise no effort was made to 
check the surface evaporation. 77 

The following table gives the observed amounts of water required to 
produce one pound of dry matter in the different crops during 1891 and 
1892: 

Amount of water required to produce a pound of dry matter in differen t crops . 


Crop. 

Water 
required 
perpound 
of dry 
matter. 

Com¬ 

puted 

Computed amount 
of water used— 

yield per 
acre. 

In tons 
per acre. 

In 

inches. 

Bariev. 1891......... 

Pounds. 
401. 74 

Pounds. 
7,441 
14,196 

1,494.67 
2, 663. 81) 

, 2,221.76 

13.19 

Bariev. 1892......... 

375. 21 

23.52 

Oats *1891..-.■.'___ 

501.47 

! 8,861 
8,189 
19,845 
19,184 
12.486 
8,017 

I 

19.69 

Oats, 1892......■_... 

525.59 

152.11 
2, 993. 53 

19.00 

Corn, 1891 ....... 

301.49 

26. 39 

Corn, 1892........ 

! 316.90 

2, 842.37 

25.09 

Clover, 1892...■.... 

Peas, 1892 ........ 

[ 504.43 

[ 477.37 

3,367.84 
1, 913.48 

1 29.73 

! 16.89 




The oats did not do quite as well in the cylinders as they did in the field, nor quit© 
as well as they did in the barrels in 1891. The crop of barley was, however, much 
better both in the field and in the cylinders than it was the previous year. 

* * * The [corn] plants in one cylinder did not do as well as did the corn in the 

field, the stalks being shorter and the ears smaller than the a verage for the field. In 
the other case the two stalks with their ears were fully up to the average from the 
field. * * * : 

It will be noted in the first place that the oat crop, when compared with the bar¬ 
ley, used relatively much more water for a pound of dry matter produced both in 
1891 and in 1892, the average of the three trials for oats being 513.52 pounds, while 
that for the barley was only 388.48, ot 125 pounds of water less for a pound of dry 
matter in the case of barley than in the case of the oats, and since the yield of dry 
matter to the acre of oats is likely to be as great or even greater than with the bar¬ 
ley, it is evident that the oat crop must exhaust the soil of moisture to a much 
greater extent than does that of barley, and there is good reason for believing that 
this difference explains in a large measure why seeding ground to clover is likely to 
be much more successful with barley than with oats. 

It will be observed in the second place, that the corn crop, the great American 
staple, has during these trials consumed less water per pound of dry matter than 
either of the other crops, the average of the lour cases being only 309.2 pounds, as 
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compared with 388.48 for barley, 477.37 for peas, 513.52 for oats, and 504.43 pounds 
of water for 1 pound of dry matter in clover. One of the chief reasons, iu my 
judgment, for the relatively small consumption of water by corn is to be found in the 
fact that much less water is lost from the soil by direct surface evaporation on 
account of surface cultivation during so much of the growing season. 

It is quite probable that the relatively large consumption of water by the clover 
shown by the single trial is more apparent than real, because it seems quite likely 
that the evaporation through the sides of the barrels during the second year’s service 
may have been considerable. 

As a check on these experiments observations were made on corn 
growing in the field under natural conditions. From determinations 
oil manured and umnainared ground of the moisture content of the soil 
to a depth of 4 feet at seed time and harvest, the total rainfall during* 
the season, and the amount of dry matter produced, it was found 
that u it must have required 404.6 pounds of water for a pound of dry 
matter on the tinmaniired and 333.7 pounds on the manured ground.” 

From tabulated data showing the relation between the amount of 
dry matter produced and the number of inches of waiter consumed by 
oats, barley, and corn, it appears— 

That the yield of dry matter per acre for the three crops is measurably propor¬ 
tional to the number of inches of water consumed during their growth. Taking 
the cases of the crops grown in the cylinders, the nearly equal yields of corn and of 
oats in 1891 and 1892 are associated with nearly equal amounts of water used per 
unit area, but the smaller yields are associated with the smaller amount of water. 
In the ease of the barley, where the yield in 1892 is nearly double that of 1891, the 
depth of water supplied was also nearly doubled. These results point very strongly 
toward the conclusion that we rarely have water enough in our soils under natural 
conditions to realize even approximate possible returns from our land, and that were 
we prepared to irrigate almost any of our crops at such time as there is a deliciency 
of water in the soil, very much larger average yields would be secured. 

Fluctuations of the level and rate of movement of ground water, 

F. H. King (Wisconsin Sta. Report for 1892, pp. 129-218, Jigs. 87, 
plates 6 ).—This is a reprint of Bulletin No. 5 of the U. S. Weather 
Bureau (E. S. It., vol. IV, p. G70). 

FERTILIZERS. 

W. H. Beau, Editor. 

Legislation relating to fertilizers in Connecticut (Connecticut 
State Sta. Bui. No. 116, Oct, 1893, pp. 2-5). —A copy of the State fer¬ 
tilizer law as amended by the general assembly in 1893, with com¬ 
ments. 

Fertilizer inspection and analyses in Massachusetts {Massa¬ 
chusetts State Sta. Bui. No. 50, Oct., 1893, pp. 2-6, 8).— A schedule 
of trade values of fertilizing ingredients in raw materials and chem¬ 
icals is given, together with tabulated analyses of 58 samples of fertil- 
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izing’ materials, including nitrate of soda, dissolved boneblack, muriate 
of potash, sulphate of potash, bone, ashes, and compound fertilizers. 

Fertilizer inspection and analyses in Mew York (New York 
State Sta. Bui No. 59 , n. serSept, 1893, pp. 4,23-457). —This bulletin 
includes a schedule of trade values of fertilizing ingredients in raw 
materials and chemicals and tabulated analyses of 212 samples of com¬ 
mercial fertilizers collected during the spring of 1803. 

Cotton-seed meal as a fertilizer and feed (Connecticut State St a. 
Bui No. 116 , Oct.* 1893, pp. 6-8). — Descriptions and the nitrogen, pot¬ 
ash, and phosphoric acid content of 13 samples are given. The results 
lead to the following recommendations: “In ordering meal to use as 
a food or as a fertilizer, purchasers should require decorticated upland 
cotton-seed meal, containing at least 6.5 per cent of nitrogen, unless 
they are willing to use the other greatly interior meal, which can not be 
economically done unless it can be got for a greatly reduced priced 


FIELD CROPS. 

J. F. Duggar, Editor. 

Effect on the yield of com of different methods of harvesting 
the fodder, G. L. Teller (Arkansas Sta . Bui. No. 24, July , 1893, pp. 
119-122). 

Synopsis. —Tie yield of grain was but slightly reduced by topping corn, but con¬ 
siderably reduced by stripping the leaves, and the loss of grain was still greater 
when the stalks were cut and shocked. 

In 1892 one fourth of the stalks on an acre of early corn were 
stripped of the leaves, another fourth topped above the ear, another 
fourth cut and shocked, and the remaining stalks left in their natural 
condition. At the time of harvesting the fodder the bottom leaves of 
the plants were dying, and the kernels, nearly past the milk stage, 
were denting. 

The following table shows the effect of the different treatments on 
the yield of shelled corn: 


Effect of stripping, topping, and shocking on the yield of corn. 


Method of treatment. j 

Yield ! 
| per acre,. 

Yield 
per acre. 

Loss 
per acre. 

Not treated .............. 

I Bushels. 

1 22 i 

Pounds. 

■ 1,241 

1,224 
1,102 
1,075 

Pounds. 

Topped above the onr... . , ■__ 

215 

17 

Loaves stripped ....... ; _ 

105 

19| 

ns 
' 166 

Stalks cut and shocked...... 
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The percentage of total and of albuminoid nitrogen was slightly less 
in the grain from the plants which were not treated. 

The weight per acre of each kind of forage, calculated on a basis of 
11 per cent water content, was as follows: Leaves, 443 pounds; tops, 
438 pounds: whole fodder (stover) 1,776 pounds; uneaten butts, 295 
pounds; and husks, 236 pounds. 

The following table gives the composition of the dry matter in each 
kind of forage: 

Composition of parts of the corn plant. 



Ash. 

Crude 

protein. 

Crude 

fat. 

Crude 

fiber. 

Xitrogen- 
free ex¬ 
tract. 

Total 

nitrogen. 

Albumi¬ 
noid ni¬ 
trogen . 

Amide 
nitrogen. 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent 

Per cent. 

Per cent. 


10. TO 

10.97 ! 

2.80 1 

20. 77 | 

54.70 

1.76 

1.58 

0.18 

fops. 

S. 30 


3. 83 j 

26 20 

55 81 

1.24 

1.05 

0.19 

Whole ft Kbler .I 

7. 57 

6. 35 

1. 32 j 

33. 05 

53.71 

1. 02 

0.92 

0.10 

Uneaten butts.i 

4." OS | 

3.40 

l! 02 

40.32 

50. 58 

0. 54 

0.42 

0.12 

Husks .j 

3,34 

3. IS 

0. 70 

33.57 

59.21 

0. 51 

@149 

0.02 


Changes in the composition and yield of the cowpea from 
flowering to maturity, (l. L. Teller (Arkansas Ski. BuL ISTo . 

July, 1393, p2 h U2-M4). 

Synopsis .—Tabulated data and a discussion of results obtained in analyses with 
reference to food and fertilizing ingredients of vines, seeds, hulls, stems, leaves, 
and roots of the cowpea at different stages of growth from August 7 to Septem¬ 
ber 14 in a set of plat experiments, and from August 7 to October 25 in a set of 
box experiments. In the field experiments the greatest weights of dry matter, 
of crude protein, and of nitrogen-free extract per acre were found at the sixth 
cutting, September 8. In the roots and stubble there was more nitrogen at the 
third cutting, August 20, than at any other time. 

Iii 1891 seven cuttings of cowpeas were made at intervals of six days 
during the period from August 7 to September 14. The variety was 
the Whippoorwill, planted June 13 with a wheat drill, in rows about 9 
inches apart; the plants were afterwards thinned to 3 inches in the 
row, at which distance the stand was regarded as equivalent to that 
which would be secured by sowing broadcast pecks of seed per acre. 
At each cutting 3 one-thousandth-acre plats were taken. After 
careful air-drying in the laboratory the peas were separated from the 
straw and each part analyzed separately. At each cutting the roots 
were washed out on an area of 2 feet square to a depth of 3 feet. The 
growth on all the plats was not entirely uniform. 

The dry vines cut August 20 contained 4.6 per cent of shelled peas; 
August 26, 9.6 per cent; September 2, 25.2 per cent; September 8, 27 
per cent; and September 14, 37 per cent. 

The following table gives the total amount of the different food con¬ 
stituents per acre in cowpea vines and seed on a basis of 11 per cent 
water for the vines and 12 per cent water for the seed : 
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Amount of food constituents per acre in cowpea seed and vines. 


j < Jut 
s -Aug. 7. 

Cut 

Aug. 14. 

Out 

Aug. 20. 

Cut 

Aug. 26. 

Cut 

Sept. 2. 

Cut 

Sept. S. 

Cut 

Sept. 14. 


Puun da. 

Pounds. 

Pounds. 

Pounds. 

Po lends. 

Pounds . 

Pounds. 

Water. 

19::. 7 

231. 6 

203. 0 

315.2 

340. 9 

349. 0 

208,0 


188. 9 

210.8 

230.4 

209.5 

181. 7 

180. S 

135.1 

Crude, protein. 

302. a 

330. 6 

382.9 

424. 7 

407. 4 

414.2 

386. 3 

Ether extract. 

MS. 1 

48.0 

53.2 

65.7 

65.2 

64. 3 

50.8 

Crude liber. 

390.7 

546.4 

040. 2 

723.5 

719.2 

720. 5 

571. 6 

Nitrogen-free extract. 

647. 3 

738.6 

810.3 

1,100.9 

1, 315.6 

1, 367.7 

; 1, 258.0 

Total harvest. i 

1, 761.0 ; 

2,106.0 

2. 3S1. 0 i 

2,839.4 

3,029.0 

3, 090. 5 

2, 710.4 

Albuminoids.. 

i 227.9 ■ 

248.7 i 

287. 3 

341.3 

339.0 

345.4 

333. 3 

Amides. ! 

74.4 j 

81.9 | 

96.0 J 

. 83.4 

08.4 

i 

68. 8 

53.0 


The greatest combined weight of peas and vines, and of nitrogen- 
free extract in these, was afforded by the cutting of September 8. 

The nutritive ratios for pea straw and pea hay, cut at different dates, 
calculated by means of digestion coefficients found by the North Caro¬ 
lina Station, are given below: 


Nutritive ratio of cowpea straw and hay cut at different dates. 



i Cut 

Out 

Cut 

Cut 

Cut 

Cut 

Cut 


i Aug. 7. 

Aug. 14. 

Aug. 20. 

Aug. 26. 

Sept. 2. 

Sept. 8. 

Sept. 14. 

Straw. 

.i 1:3.4 

1:3. 3 

1:3. 8 

1:4.6 1 

1:6.6 i 

1:6.9 

1:7.5 

Hav. 

..! 1:3.4 

1 

1:3. 8 

1:3.7 

! 

1:4.2 ! 

j 1:5 | 

1:5 

1:4. 8 


The following table gives the composition and amounts per acre of 
the different parts of the cowpea plant; the plants examined were 
grown at a distance of 0 inches apart each way and were overripe 
when gathered: 


Composition and amounts of nutrients per acre for the seeds, hulls , stems, and leaves of the 

cowpea. 



Composition. 

Amounts per acre. 

Peas. | Hulls, i Stems, j Leaves. 

Peas, 

Hulls. 

Stems.! Leaves. 


Pur ct. 

Per ct. 

Per ct. 1 Per cent. 

Pounds. 
81. 6 
20.7 
153.9 
8. 7 
32. 0 
383.2 

Pounds. 
30. 2 
7.3 
10. 2 
1.1 
102. 9 
99. S 

Pounds. 

59.7 

27.8 
30.0 

4.3 
188.8 
186.8 

Pounds . 
n.6 

9. 9 

15.6 
0.7 

13.6 
3D. 2 


3.46 
25.71 
„ 1.45 

3.28 
4.60 
0.51 
46.51 
45.10 

6.35 
6. S7 
0.98 
43.13 
42.67 

J1.63 
18.40 
7.85 
16.00 
46.12 

Crude protein..... 

Crude t‘at,. 

Crude liber. 

5.34 
64.04 

Nitrogen-free extract. 

Total... 





680.0 

251. 5 

497.4 

96.6 

Nitrogen... 

4.11 
0.74 
,1 f 

0.73 
0.15 
0.87 

1.10 
0.16 
1.77 

2.94 

■ Phosphoric acid. 

0.40 

1.16 





Potash..... 







i 





The results from collecting the roots on the plats being unsatisfac¬ 
tory, the following device was used to collect roots and other parts of 
the plant for analysis: 

A pit was dug in the ground 4 feet deep. The bottom was hard clay. A four- 
inch tile drain was laid in the bottom of the pit. Thirty boxes were made by saw- 






























490 


EXPERIMENT STATION RECORD. 


iiig twelve-inch hoards into lengths ot 4 feet each and nailing’ together so as to 
give a soil area when filled of 10 by 12 inches. They were left open at both ends and 
set upright in the pit, in 3 rows of 10 boxes each. Dirt was then filled around 
the outside and a thin layer of clay tamped into the bottom of each. Each was 
then filled with the mixed and sifted surface soil of the surrounding land, which 
was a clay loam. The soil was well rammed during the filling and an effort was 
made to fill all alike. After being settled by a rainfall they were refilled, and the 
soil then settled but little more during the summer. The soil was planted with 
Whippoorwill peas, July 6, 1892, and three plants allowed to grow in each box. 

A short row of 3 boxes was taken up on each day of harvesting. The second 
series of boxes was not taken up. but was moved beside those remaining after each 
gathering. For the first three dates the soil was washed from the roots as in the 
field during the previous year. This being again unsatisfactory, only the roots large 
enough to be picked from the soil with forceps and fingers were taken from the 
remaining boxes. The falling material was collected through the summer and 
weighed for each box separately. Those of each series were then mixed and the 
nitrogen determined. * * * 

The plants of the ninth cutting were in the end boxes and made a more vigorous 
growth than did the others, and the results can not in many respects be compared 
with those from the others. * * * The plants of the last cutting w ill, for the 

most part, be ignored throughout the discussion. 

Analyses of leaves, fallen matter, stems, pods and peas, hulled 
peas, roots, and entire plants, made at seven different dates from 
August 7 to October 25, are tabulated. 

There is a decrease in the per cent of nitrogen, from beginning to end, in all parts 
except the fallen material. The greatest total weight of the nitrogen in the lea ves 
was at the time of the third cutting. * *. * 

With the exception of the fifth cutting, the weight of dry matter in the stems 
increases slightly to the end, but the weight of the nitrogen in them decreases from 
the fourth cutting. * * * . ■ 

There is an increase in the weight of the fallen matter from cutting to cutting as 
well as in the weight of the total nitrogen contained in it. * * * 

The method of taking roots did not secure the finer freshly formed rootlets. In 
those parts secured there is a marked and steady decrease in both total dry matter 
and total nitrogen after the fifth cutting. This decrease is too regular to be con¬ 
sidered purely accidental. ■■ * * * 

When considering the weight of the total dry matter produced up to the time of 
each cutting, including the fallen matter and roots, a continuous increase is found 
throughout except for a slight falling off in the eighth cutting. The same is true 
of the total and the albuminoid nitrogen. ■ ■ 

The'following amounts of dry matter and nitrogen per acre found in 
the roots and stubble of cowpeas are based on the average of three 
determinations in each stage of growth except for the last two, in 
which only two determinations'were made. The roots on an area, of 2 
feet square and to a depth of 3 feet were used, and the stubble included 
in the determinations was about 3 inches high: 


Dry mailer and nitrogen in roots and stubble of cowpeas. 



Cut . . 
Aug. 7. 

. . Out i 
Au g, ■ It. 

: On t. | 
Aug. m 

[■ Cut ■ ] 
Aug, 26. ] 

Cut Out- 1 

Sept. 2. Sept. 8. 

Cut 

Sept. 14. 

Dry matter per acre. 

Nitrogen per acre.... 

Pounds. 

SOU 

VS.'2 

Pounds. 

672 

9, t? 

Pounds. 

1,074 

16.2 

Pounds. ' 
1,051 
■ 14 2 

Pounds. Pounds. \ 
931 8*60 

11.4 0 1 

''Pounds. 

950 

10.2 
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[Wit'll nitrogen at 10 cents, phosphoric acid at 5 cents, and potash at 4 cents per 
pound] there was retained in the soil, in the stubble and roots, nitrogen worth $1 
per acre. At the time of the sixth cutting [Sept. 8], which is that of the greatest 
weight of hay, there was removed from the soil in the total produce of 1 acre 13 
pounds of phosphoric acid, worth 65 cents, and 47 pounds of potash, worth $1.88, a 
total of $2.53. * ' J * 

If [Sept. 8] the peas had been picked and the pods returned to the soil there 
would have been removed from the soil potash and phosphoric acid worth 83 cents, 
and there would have been retained to it in the straw and roots 45 pounds of nitrogen, 
worth $4.50 per acre. * * * 

In each ton of hay taken at the sixth cutting there was 30.3 pounds of potash 
worth $1.21,8.3 pounds phosphoric acid worth 42 cents, and 42.7 pounds of nitrogen 
worth $4.27, making a total of $5.90 worth of fertilizing ingredients. * * * 

In each dollar's worth of peas selling at $1 per bushel there are manorial elements 
which it would cost more than 30 cents to purchase. 

Experiments with, potatoes, E. A. Popenoe, S. C. Mason, and P. 
A. Marlatt (Kansas Sta. Bui. No. 37, Dec., 1892, pp. 151-160, plates 3). 
Synopsis .—A record of experiments conducted in 1890,1891, and 1892 to test the relative 
value for seed of tubers from the first crop and from the second crop. By early 
planting of early varieties seed potatoes were secured in July sufficiently 
matured to produce a second crop in the same season. The second crop was 
light, the tubers often small, hut firm and of line quality. Second crop potatoes 
kept until planting time, were sound, firm, and nearly free from sprouts, while 
the ordinary crop became badly sprouted and shriveled. In most cases second 
crop potatoes used as seed gave a larger yield than seed tubers from the first 
crop, the increase in 1890 and 1891 averaging 481 per cent. From second crop 
seed potatoes the growth ef tops was larger and the blooms more abundant. 
Second crop seed, allowed to become sprouted and soft before planting, yielded 
only 14 per cent more than ordinary seed potatoes. Flat culture and hill culture 
gave practically the same yield. 

Iii 1889 sixteen varieties of early potatoes were planted, March 15 
and April 24. Of those planted March 15 a part were dag July 11 and 
immediately planted. The following spring seed from the crops planted 
March 15 (lot 1), April 24 (lot 2), and July 11 (lot 3) was planted March 
IS. At the time of planting the tubers in lot 1 were shriveled and small, 
having sprouted badly; those in lot 2 were of good size and had sprouted 
moderately; and those in lot 3 (from seed planted as soon as dug) were 
firm and of moderate size, and none had sprouted. 

Three pounds of seed potatoes of each lot were used. The tubers 
were cut into pieces containing three eyes and the pieces planted a 
foot apart in the rows. 

The potatoes from the lot planted July 11 (lot 3) came up a few days 
later than the other lots, hut the plants were much stronger and darker 
green, grew faster, and bore more blooms. 

Lot 1 yielded 53.2 bushels; lot 2, 77.6 bushels; and lot 3, 97.5 bushels 
per acre. The latter gave a higher percentage of marketable tubers, 
and these were of a more uniform .size. 

July 24,1890, seed from each variety in lot 3 was planted for a second 
crop. The season was .favorable, and the product from 5 pounds of seed 
potatoes ranged from 15 to 32 pounds, the highest yield being at the 
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rate of 200 bushels per acre. The second crop kept much better than 
the spring crop. 

April 8.1801, second crop seed from each of eight varieties was planted 
in comparison with first crop seed of the same varieties. Plants from 
second crop seed were three to six days later in coming up, but rapidly 
outgrew the others and bloomed more heavily, giving June 19 an 
average height of tops of 21 inches, while plants from first crop seed 
were only 15 inches high. The tops of the former weighed 50 per cent 
more than those of tire latter. The total yield of eight varieties, each 
occupying 100 feet of row, was, for first crop seed, 598.03 pounds3 for 
second crop seed, 1,016.72 pounds. 

In 1892 the planting was quite late—May 18—when even second crop 
seed was considerably sprouted. Differences in the growth of tops were 
less marked than in previous years. On the basis of total yield, the 
results were inconclusive, some varieties giving a larger yield from 
first crop seed, others from second crop seed. The product from second 
crop seed was of better size and quality. 

The average gain of the crop from second crop seed over that from 
spring crop seed was 27 per cent in 1890 and 70 per cent in 1891, or an 
average of 48.5 per cent for the two years. With some varieties the 
gain was more than 100 per cent. The average gain from using second 
crop seed in 1892 was only 14 per cent. The better results from, seed of 
the second crop were considered due to the fact that this seed had 
not sprouted in storage. 

In 188% when about seven and one half months elapsed between the 
planting of the first crop and the digging of the second, frosts inter¬ 
fered somewhat with both. In 1891 a growing season of only six and 
one half months proved too short for a successful crop. 

Experiments were made in 1891 and 1892 with seed potatoes from 
the main, crop and from the second crop to determine at what age 
potatoes to he used as seed for the second crop should be dug, and 
whether these should be planted at once or exposed to light and air 
for a longer or shorter time before planting. In 1891 potatoes dug from 
seventy-two to ninety-nine days after planting were planted either at 
once or seven or twenty days thereafter. The only good stand secured 
was from tubers dug seventy-two days after the spring planting and 
planted twenty days later. 

. In 1892 lots dug after seventy-nine, one hundred and two, and one 
hundred and thirteen days were planted' one hundred and thirteen 
days after the first planting, and a lot dug after one hundred and four¬ 
teen clays was planted immediately. The lot dug after one hundred 
and thirteen days and planted immediately gave the largest yield in 
the majority of cases, but not uniformly. The results were not conclu¬ 
sive. 

In a comparison in 1891 of high ridge and fiat cultivation for potatoes, 
each of eight plats of College Seedling NTo. 2 received uniform treatment 
up to fhe time of the second cultivation, when half of the plats were given 
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high ridge cultivation for the rest of the season and the others were 
cultivated flat. The yield per acre was 166.74 bushels from hilling and 
169.30 bushels from flat cultivation. 

Potatoes, E. EL McDowell (Xevada Sta. Bui Mo. 20, Mar., 1893, pp. 
3-14 , figs, 4).—Tabulated statements of the results of experiments made 
on small plats at the station in 1892. The experiments included plant¬ 
ing pieces of different sizes, planting at different dates and at different 
depths, and variety tests. The crop increased as the size of the pieces 
planted increased. May 20 proved a better date for planting than 
May 30, June 15, July 1, or July 11. A small area planted December 
15,1801, made a good growth and afforded tubers which were in good 
condition when harvested. The yields of sixty-six varieties are tabu¬ 
lated, and the answers made by farmers to a circular letter on potato 
culture are given. 

Experiments in potato culture, E. S. Goff ( Wisconsin Sta, Report 
for 1892 , pp. 278-283), 

Synopsis. —The crop from seed potatoes badly affected with scab was lighter and of 
poorer quality than that from seed nearly free from scab. Flowers of sulphur 
applied to the seed slightly reduced the amount of scab. Removal of the seed 
or distal end of each potato slightly decreased the yield. 

Scabby vs, dean seed (pp. 278-279).—On alternate rows were planted 
scabby seed and tubers nearly or quite free from scab. The total yield 
from scabby seed was 199| pounds, from clean seed 477| pounds. From 
scabby seed 19.35 per cent of the crop was free from scab, 51.08 per 
cent slightly scabby, and 29.57 per cent badly scabbed; from clean 
seed 26.7 per cent of the crop was free from scab, 56.81 per cent 
slightly scabby, and 16.49 per cent badly scabbed. Clean seed germi¬ 
nated better than scabby seed, to which fact is probably due in part 
the large difference in yield. 

Effect of sulphur on scab (pp. 280-281).—One half of the hills in each 
row were treated with sulphur, leaving the other half without treat¬ 
ment as a check. The sulphur was tried in two slightly different meth¬ 
ods. In one the seed was clipped in water and then rolled in flowers 
of sulphur; in the other the seed was first dropped and then before 
covering it half a teaspoonful of flowers of sulphur was sprinkled 
over the seed and upon the soil about it over a circle of six inches in 
diameter. The tubers of the crop were assorted into three qualities. 

The results of this assortment appear in the following table : 


Effects of using sulphur to prevent potato scab. 



Treated with, sulphur. 


Kot treated. 


Free 

from 

scab. 

Slightly 

scabby. 

Badly 

scabbed. 

Free". 

. from 
scab. 

Si 

It 

Badly ' , 
scabbed* 


Per cl. 1 

Per ct. 

Per ct. ■■ 

Per ct. 

'Perct,:' 

i. Per '.et. ' 

Seed tubers wet and rolled in sulphur .. 

Sulphur sprinkled over seed tuber and upon 

77.74 

17.5 

4.76 

64.03' 

25.58 

io. 33 

- the soil about it... 

' 57.53 

28.82 

13.45 

51.30 

31.49 

17.21 
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u The figures indicate that the sulphur proved in some degree bene¬ 
ficial in reducing the amount of scab, but that it was far from being 
a complete remedy f 

Effect of removing the seed end of seed potatoes (pp. 281-283).—This 
is a continuation of an experiment begun in 1889 and published in 
Bulletin No. 22 and the Annual Reports of the station tor 1890 and 1891. 
(E. S. R., voh ii. p. 30; iv, p. 141). The averages of tour years 5 
experiments are given in the following table: 


Effect of removing the seed end of seed potatoes. 


Year. 

Yield from entire seed. 

Yield from seed with 
seed end removed. 

Difference in favor of 
entire seed. 

: Merchant- 1 
able. j 

Small. 

Merchant¬ 

able. 

Small. 

Merchant¬ 
able only. 

Total yield. 


Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Poun ds 

mo .. 

102.1 ! 

117.4 

07.7 

120.7 

34. 4 

31.1 

1800 .. 

1, SI 0.25 

693.75 

1,744 

679 

69.5 

84 

180,1. 

1,300.75 

239.25 

1,367.25 

248.75 

32.5 

23 

1S92. 

240.25 

67.25 

220.5 

80.25 

20.25 j 

7.25 


3,585.85 

j 1,117.65 

3,429.45 

1,128.7 

156.4 

145.35 


It thus appears that in each of the four seasons during which the trial has been 
conducted the entire seed has given the larger yield, the difference amounting on 
the average to something more than 4.I per cent. In but one of the four seasons did 
the yield of small tubers from the entire seed equal that from the seed having the 
seed end removed. 

Sugar beet experiments in Wisconsin during 1891 and 1892, 

F. W; Wole ( Wisconsin Sta. Report for 1892 , pp. 290-213). —A record 
of the results for 1891 was published in Bulletin No. 30 of the station 
(E. S. IL, voL hi, p. 808). In 1892 on the station farm 5 varieties or 
strains of sugar beets were grown on about two-thirds of an acre of 
light day loam. The yield was at the rate of 22,620 pounds of washed 
beets per acre. Estimating the cost of labor of a man at 10 cents per 
hour, man and horse at 15 cents, and man and team at 25 cents, 
the cost of glowing and harvesting beets amounted to $3.64 per ton. 

The amount of sugar produced by two strains of Vilmorin Improved 
is estimated at 2,251 and 3,410 pounds per acre; by Klein Wan- 
zlebeu, 3,313 pounds; by Deprez Richest, 4,016 pounds; by White 
Imperial, 3,313 pounds. The average yield of sugar for three years 
is estimated at 3,821 pounds per acre. 

A plat which was subsoiled yielded 20,040 pounds of washed beets 
per acre, with 15.13 per cent sugar in the juice and a purity coefficient 
of 82.2; a plat plowed 6 inches deep but not subsoiled yielded 19,380 
pounds of washed beets per acre,-with 15.76 per cent of sugar in the 
juice, and a purity coefficient of 83.7. 

The results of a germination test with seed of 5 varieties or strains 
are tabulated, as are also meteorological data for the seasons of 1891 
and 1892. 

In 1892, 62 farmers sent samples of beets to the station "for analysis* 
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Tlie average percentage of sugar in the juice of these beets was 14.34, 
and the average yield' of beets 38,545 pounds. 

Tobacco, R. H. McDowell (Nevada 8ta. Bui . No. 20, Mar.. 1893, 
pp , 15-31). — A report of progress giving brief notes on sowing tobacco 
seed, irrigating, and curing tobacco. Tabulated data showing the 
yields of 12 varieties grown on small plats are given. Bulletin No. 10 
of Georgia Station (E. S. R. ? vol. IV, p. 648) and Bulletin No. 44 of 
Alabama College Station (E. S. R., vol. v, p. 47) are quoted at length. 

Tests of varieties of wheat, D. O. Nourse {Virginia 8ta. Bui . No. 

28 , May. 1893 , pp. 75-79). —Notes and tabulated data for 17 varieties 
tested at the station during three years. In 1893 Riehelle de Napels 
was partly winterkilled and Riefci entirely. Small patches of rust 
appeared on every variety, hut affected seriously only the two above 
mentioned. The tabulated results show the average yields of straw 
per acre for two years and of grain for three years. The largest yields 
of grain were by the Valley, Tasmanian Red, Fulcaster, Tuscan Island, 
and Red Fultz, in the order named, the yield per acre ranging from 24 
to 22 bushels. 

Wheat, effect of fertilizers, D. O. Nourse (Virginia 8 fa. Bui No. 

29 , June, 1893, pp. 83-85). —Dissolved boneblack 142.5 pounds, muriate 
of potash 50 pounds, and nitrate of soda 124 pounds per acre, were 
applied singly, combined two by two, and all three together. Each 
of these materials was also applied in one half and in one and one half 
times the above mentioned amounts in connection with full amounts of 
the other two materials. An application of gypsum was made on one 
plat and another was unfertilized. The yields of grain and straw are 
tabulated. The results differed from those secured in the preceding 
year. The following table gives the yields for 1S92 and 1893 and the 
average results for the two years: 


Effect of fertilisers on the yield oficheat. 


Treatment of plats. 

1892. 

1893. 

Average for 2 years. 

Grain perjStraw per 
acre, j acre. 

Grain per 
acre. 

Straw per 
acre. 

Grain per 
acre. 

Straw per 
acre, 

Unfertilized.,. 

1 potash. (50 pounds muriate) .. 

1 phosphoric acid (142* pounds bone 

black) ..... 

1 nitrogen (240 pounds nitrate of soda) 

Gypsum.....'.'. 

,1 potash, 1 phosphoric acid - -. 

1 potash, 1 nitrogen... 

i phosphoric acid, 1 nitrogen.... 

1 potash, 1 phosphoric acid, 1 nitrogen. 
| potash, 1 phosphoric acid, 1 nitrogen. 

I potash. | phosphoric acid, 1 nitrogen. 

1 potash, 1 phosphoric acid,£ nitrogen, 
3| potash, 1 phosphoric acid, 1 nitrogen 
1 potash, 3* phosphoric acid, 1 nitrogen 
X potash, 1 phosphoric.acid, 1| nitrogen 


Bushels. 
11.06 
11. 00 

11.15 
8.75 
7.42 
13.66 
11.96 
17.86 
17.71 
16.45 
15.25 
17.50 
18. 46 
19.58 
16. 83 

Pounds . 

1, 357 
908 

1,170 
3,115 
965 
1,290 
1,543 
2,048 
' 2.178 
1,923 
1,975 
1,990 
1,853 ! 
1.935 
1,900 

Bushels. 

16.83 
16.08 

IS. 17 
14.97 

18.33 
19.42 
18.25 
26.00 
25. 42 
25. S3 

24.33 

29.83 
27.50 

25.17 

26.17 

Pounds. 

3,420 

1, 315 

1,610 
1,673 
1,330 
1,665 
2,265 
2,560 

2, 250 
2,580 
2,260 
2,430 > 
2,340 j 
2,350 i 
2,280 j 

Bushels. 
13.95 

33.54 

14.66 
11.88 
10. 38 

16.54 
15.11 
21.93 
19.75 
21.14 
19.79 

23.67 
22.98 
22.38 
21.50 

Pounds. 

1, 389 

1,112 

3.390 

3,394 
1,198 
3,478 
3,904 
2,304 

2.214 

2,252 
2,118 
2,210 
"2,097 
2,143 
2,090 


u From these two years’ results it would seem profitable to apply not 
more'than the one half ration of potash, one half of the nitrogen, and 
one of the phosphoric acid,” 

13093—No, 5—-4 
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HORTICULTURE. 

The culture of orchard and garden fruits, W. F. Massey (Forth 
Carolina Sta, Bui AM. 92, Aug,, 1893 , pp. 1-63, Jigs . 5.5).—A popular bul¬ 
letin on fruit trees and small fruits, embracing brief 1 notes on the life 
history of horticultural plants, methods of propagating fruit trees, 
directions for the culture of fruit trees and small fruits, and lists of 
standard varieties of apples, pears, quinces, peaches, plums, cherries, 
Japanese persimmons, pomegranates, figs, grapes, strawberries, rasp¬ 
berries, blackberries, dewberries, watermelons, and cantaloupes. Special 
lists of varieties suited for the different sections of North Carolina are 
given, and a chapter on the preservation of fruits gives directions for 
packing and shipping, drying, evaporating, canning, and preserving 
fruits. The various methods of grafting fruits and of training* grape 
vines are illustrated by figures. 

Strawberries, E. S. Goff ( Wisconsin Sta . Beport for 1892 , pp. 284- 

289), 

Synopsis .—An experiment to ascertain the relative hardiness and productiveness of 
plants with ancestry free from disease and not weakened by bearing, and of 
plants with ancestry diseased or weakened by bearing. The former were more 
productive and much hardier. Notes on twenty-one varieties are given. 

A strawberry grower whose- custom it was to take his plants for 
setting from beds set the preceding spring, and which had not borne a 
crop of fruit, sent 50 such plants to the station in the spring of 1889. 
Two beds, about 4 rods apart, were set with these Wilson plants. 
From some unknown cause one bed in 1890 and 1891 was badly affected 
with blight; the other bed was nearly or quite exempt in both seasons. 

In the spring of 1891 a bed of 65 young plants was made, the plants being taken 
from a bed set the previous spring, and which had been set in the spring of 1890 from 
the healthy bed grown from plants set in 1889. In other words, the ancestors of 
these 65 plants had been free from disease and had not borne a crop * * * for 

many years previous. This bed contained, in the spring of 1892, 882 strong plants, 
besides some others that had suffered from the winter, or a fraction over five and one 
tenth plants to each one set, * * * Twenty-six young plants from the blighted 

bed above mentioned were set in the spring of 1891 in two short rows adjoining the 
65 plants just mentioned. The vigor of this blighted bed had become so much re¬ 
duced that a larger number of young plants could not be obtained; these 26 plants 
are, therefore, from parents blighted severely for two generations, and yielding a 
crop of fruit the summer previous. But 48 plants have survived the winter from 
this bed, or a little less than one and seven tenths plants to each one set last spring. 

Plants with ancestry nearly free from disease, but having borne one crop of fruit, 
[gave] four surviving plants for each plant set. . 

The plants from diseased ancestry yielded less fruit than those of 
parentage free from disease. The time of ripening and other character¬ 
istics of 21 varieties are given in notes. 
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WEEDS. 

Walter H. Evans. Editor , 

Nevada weeds, F. EL Hillman (Nevada Sta. Bui. No. 21, Sept.. 
1893, pp. 19, jigs. 4 ).—Descriptions of the following common weeds are 
given: Common pigweed or rough amaranth (Amarantus retroflexus ), 
common pigweed (A. chlorostachys), low amaranth (A. blitoides ), white 
pigweed or tumble weed (A. albas), goose-foot, pigweed or lamb’s quar¬ 
ters (Chenopodium album), knot-weed, knot-grass, or door-weed (Poly¬ 
gonum arieulare ), curled dock or red dock (Bumex crisp us), and common 
mullein or velvet-leaf (Verbascim thapsus). In addition to the descrip¬ 
tions, mounted samples of the seed and portions of the plant are given. 
The first four species are illustrated by photo-engravings. The present 
bulletin is the first of a series upon Nevada weeds to be arranged in a 
similar manner. 


DISEASES OF PLAITS. 

Walter H. Evans, Editor . 

Preliminary report on rusts of grain, A. S. Hitchcock and M. 
A. Cakleton (Kansas Eta. Bui. No. 38, March, 1893, pp. 14, plates 3).— 
The life histories of Puccini a gram-inis and its allied species P. rubkjo - 
vera and P. coronata are given, together with detailed notes on unsuc¬ 
cessful experiments with eight fungicides for the prevention of rusts. 
Experiments were performed testing the ability of the uredospores of 
Pucciilia gra m in is to germinate in the presence of about thirty chemical 
compounds of various strengths. Most of them had no fungicidal 
value in ordinary strengths, and in solutions of 1 to 1,000 only mercuric 
chloride, copper acetate, potassium bichromate, potassium cyanide, 
acetic acid, and sulphuric acid prevented germination. Observations 
seem to show that the mycelium of the fungus winters in the tissues of 
the host. 

The diseases affecting fruit trees and plants, with remedies 
for their repression, Ct. McCarthy (North Carolina Sta. Bid . No. 92, 
Aug., 1893, pp. 65-144, jigs. 24 ).—A general statement is given regard¬ 
ing the nature of fungus and other enemies of fruit trees, shrubs, and 
vines, formulas and directions for the preparation and application of 
fungicides, descriptions and illustrations of spraying apparatus, and 
illustrated notes on the more common diseases of the orchard and vine¬ 
yard. The following diseases are described, most of them illustrated, 
and remedies suggested: Diseases of the apple—leaf rust, scab, bitter 
rot, and fire blight; pear diseases—fire blight, leaf blight, and scab; 
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quince diseases—blight and scab; peach diseases—yellows, brown rot, 
leaf curl, and shot-hole disease*, plum diseases—black knot, plum pock¬ 
ets, shot-hole disease, brown rot, leaf rust or blight, and rosette; cherry 
diseases—leaf spot, mildew, and brown rot; persimmon diseases—shot- 
hole disease, fruit rot, and root rot; tig diseases—yellow and red rusts; 
grape diseases—black rot, downy mildew, powdery ' mildew, anthrac- 
nose, leaf blight, and root rot or pourridie; blackberry and raspberry 
diseases—antliracnose, red rust, and leaf spot; a gooseberry and cur¬ 
rant disease—powdery mildew; and a strawberry disease—rust or leaf 
blight. 

Report of work in vegetable pathology, E. 8. Goff (Wisconsin 
Sta. Report for 1892, p>p. 264-277, figs. 5 ).—The report consists of sum¬ 
maries of previous publications as follows: Experimental treatment 
for apple scab, published in Bulletin No. 3, Division of Vegetable Pathol¬ 
ogy, IT. S. Department of Agriculture (E. 8. R., vol. IT, p. 500); negative 
experiments continued from 1891 on the treatment for aphis, Animal 
Report of the station for 1891 (E. 8. R., vol. IV, p. 173); and treatment 
for fungus diseases, Bulletin No. 34 (E. S. B., vol. iv, p. 729). 


ENTOMOLOGY. 

Insects affecting fruit trees and plants, with remedies for their 
repression, G. McCarthy {North Carolina Sta. Bui. No. 92 , Aug., 
1893, pi). 65-144, figs. 45 ).—An introductory statement regarding nox¬ 
ious insects, formulas and directions for the preparation and use of 
insecticides, illustrations and descriptions of spraying apparatus, and 
illustrated notes on the more common and destructive insects alien ting 
fruit trees and plants, are given. The following insect pests are popu¬ 
larly described, most of them figured, and remedies for their repression 
suggested: Insects affecting the apple—codling moth or apple worm, 
curculio, canker worms, apple-tree tent caterpillar, tussock moth, 
woolly or root louse, round-headed borer, flat-headed borer, oyster- 
shell bark louse, and scurfy bark louse; pear insects—twig girdler, 
pear-tree psylla or hopper, blister mite, grasshoppers or locusts, and 
bag worm; quince insects—same as pear, excepting twig girdler; 
peach insects—root borer, curculio, June beetle, rose beetle, aphides, 
and periodical cicada; plum insects—curculio,root borer, and aphides; 
cherry pests—aphides, June beetle, and dog-day cicada; persimmon 
pests—aphides and royal walnut moth; fig pests—fig beetle and June 
beetle; grape insect pests—thrips or leaf hoppers, phylloxera, cane 
borer, root borer, leaf caterpillar, flea beetle, leaf roller and grape cur- 
culio; blackberry and raspberry pests—cane borer, root borer, snowy 
cricket, and sawfly; gooseberry and currant insects—imported currant 
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worm or sawfly and red spider 5 and strawberry pests—crown borer, root 
borer, and flea beetle. 

The following beneficial or predaceous insects are figured and briefly 
described: Lady bugs, murky ground beetle, fiery ground beetle, green 
ground beetle, long ground beetle, tiger beetle, soldier bugs, lacewings, 
wheel bugs or devil’s horses, and dragon flies. 


FOODS—ANIMAL PRODUCTION. 

F. W. Allen, Editor. 

Corn stalks and straw as liay substitutes, E. B. Yoqrhees (Xew 
Jersey Stas. Bui. Xo. 96 , Oct. 14, 1893, pp. 12). —This is a popular bul¬ 
letin intended to answer the following questions: 

u ( 1 ) Wliat fodders can be substituted for hay in order that the maxi¬ 
mum amount may be sold! 

u ( 2 ) How can hay be utilized in order that minimum quantities need 
be bought! 

“ (3) Wliat. feeds shall be bought in order to best utilize coarse fodder 
so as to retain present herds without loss!” 

The bulletin gives information on the object of feeding, hay substi¬ 
tutes, feeding stuffs to be used with hay substitutes, the reliability of 
commercial feeding stuffs, current prices of feeding stuffs, and the 
preparation of rations, together with formulas for nine rations for dairy 
eow.s, six for horses, and three for fattening steers. I 11 these rations 
the coarse fodder consists principally of corn stalks, corn fodder, straw, 
and clover hay. 

Analyses of feeding stuffs ( Massachusetts State Sta . Bid. Xo. 50 , 
Oct., 1893 , pp. 6, 7 ).—Analyses with reference to food and fertilizing 
constituents of wheat bran, wheat middlings, rice bran, and cooked feed 
are tabulated. 

Composition of feeding stuffs, F. W. Woll (Wisconsin Sta . Re¬ 
port for 1892, pp. 314-325). —This is a popular article on the composi¬ 
tion of feeding stuffs, the use of feeding standards, etc., with a colored 
plate showing the relative amounts of water and digestible nutrients 
in 100 pounds of a large number of common feeding stuffs, and in milk, 
butter, and cheese. 

The rational use of feeding stuffs, 0. K Vanderford (Tennes¬ 
see Sta. Bid., voL FT, Xo. 2 , Apr., 1893 , pp. 31-43). —This is a popular 
discussion of the scientific principles of feeding animals, composition 
of feeding stuffs, feeding standards, and the manorial value of feeding 
stuffs, with a table showing the fertilizing ingredients and their value 
per ton for a large number of fodder crops and commercial feeding 
stuffs. 
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Analyses of some different grades of hay from the Memphis 
(Tennessee) market G. L. Teller (Arkansas tit a, Bui No. 24, July, 
1893, pp. 117-119 ).—Analyses of Arkansas prairie hay, choice timothy, 
timothy No. 1, clover hay,”and pea-vine hay, with rules for grading 
hay and prices of the different grades in the Memphis market; 

Explanation of terms used in fodder analysis, G. L. Teller 
( Arkansas Sta . Bui No. 24, July , 1893, pp. 111-117). —A popular expla¬ 
nation of terms used in reporting analyses of feeding stuffs, with 
remarks on digestibility, nutritive ratio, etc. 

On the economy of ensiling Indian corn, ears and all, F. W. 
Woll ( Wisconsin tit a. Report for 1892, pp. 53-71). 

Synopsis .—Tins is a comparison on 16 milch cows of feeding corn ensiled, ears and 
all, with feeding ensiled corn stover and the ear corn from the same. There 
were two periods, one of six and the other of seven weeks, with a transition 
period of one week. One half the cows were fed whole silage the first period 
and changed to stover silage the second period, and vice versa. All received the 
same grain ration. The amounts of milk and of lat produced per 100 pounds 
of dry matter eaten were practically the same for the two kinds of silage, but 
considering the extra cost of picking off the ears and storing them apart from 
the stover the advantage was in favor of ensiling the stalks and ears together. 

In September*, 1891, four compartments of a silo were filled with Pride 
of the North corn, two pits being filled with corn with the ears on and 
two others with corn from which the ears had been flicked. The corn 
was all run through a feed cutter before placing in the silo. “ The 
losses were considerable,Owing to the small size of the silo. The losses 
of dry matter were 15.8 per cent in ease of the silage with ears and 
24.2 per cent in case of the silage with no ears;’ The ear corn was left 
for a time in the field and afterward placed in the corn crib. By ensiling 
ears and all 19,950 pounds of dry matter were obtained in the silage, 
and by preserving the stover and corn separately 18,606 pounds of dry 
matter were secured. u This means a loss of nearly 7 per cent which 
was suffered by handling the corn crop separately instead of putting it 
into the silo, ears and all.” 

The feeding value of the whole corn silage in comparison with that 
of the stover silage and the ear corn was tested in an experiment with 
milch cows. Sixteen cows of the station herd were divided into two 
lots. In the first period one lot received the whole corn silage, and 
the other lot the stover silage and the dry ear corn, and in the second 
period the lots were reversed. The two kinds of food were fed ad libi¬ 
tum. “ Owing to the large loss of % corn passing through the cows fed 
whole corn, this was ground, husks and all, after the second week of 
both periods.'- In addition both lots received 3 pounds of ground 
oats, 2 pounds of shorts, and 4 pounds of hay per head daily. The 
feeding lasted from December 28,1891, to March 28, 1892. The first 
period covered seven weeks and the second period six weeks, with an 
intermediate period of one week. 
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The fat content of the morning and evening milk of each cow 
was tested by the .Babcock test during the first, fourth, and seventh 
weeks of period 1, and during the first, third, and sixth weeks of period 
2. The cows and the water they drank were weighed daily during 
the weeks when the milk was analyzed. The data for the experiment 
show that 411.6 pounds more milk was produced on whole silage than 
on stover silage and ear corn. 

Summarizing the result of the feeding experiment we have,briefly: 

Thirty-three thousand seven hundred and fifty pounds of silage with ears in it, 
fed in addition to hay and grain feed (the feed containing 17,127.5 pounds dry mat¬ 
ter in all), produced 11,835 pounds of milk. 

’ Twenty-seven thousand five hundred and seventy-one pounds of silage with ears 
picked off*, plus 4,341 pounds of dry ear corn, in addition to hay and grain feed as 
before (the feed containing 16,491.7 pounds of dry matter in all), produced 11,423 
pounds of milk. 

For the six weeks in which the milk was analyzed, we have the following data: 

One thousand five hundred and sixty pounds of silage with ears in it, in addition 
to hay and grain feed (the feed containing 8,046.1 pounds dry matter in all), pro¬ 
duced 5,547.3 pounds of milk, containing 255.8 pounds of fat. 

Twelve thousand eight hundred and eighty-nine pounds of silage with ears 
picked off, plus 1,953 pounds of dry ear corn, in addition to hay and grain feed as 
before (the feed containing 7,783 pounds dry matter in all) produced 5,319.1 pounds 
of milk, containing 293*3 pounds of fat. * * *■ 

One hundred parts of dry matter produced: 

In whole corn silage ration, 68.9 pounds of milk and 3.18 pounds of fat; in stover 
silage and dry corn ration, 68.3 pounds of milk and 3.08 pounds of fat; difference 
in favor of ensiled corn, 0.6 pound of milk and 0.10 pound of fat, or 0.9 per cent 
and 3.2 per cent. * * # 

While the data that go to make np these results are very numerous and obtained 
from 16 animals fed during three months, it would not do to generalize from this 
single experiment. It is plain, however, that the difference in the efficacy of 
the food materials in the two rations is not in favor of those of the dried corn 
ration. * * " 

[From a financial point of view] it is evident that the fanner siloing his corn “ears 
and all'* has the advantage of it, as, besides procuring the feed at less expense, he 
will get at least as much out of his corn when it is put into the silo as when it is 
dried and fed separately. While the work of siloing the corn with ears in it was 
two fifths more than that of siloing the stalks and leaves, in the latter case the 
expense of picking off the ears and taking care of the corn afterwards must be added 
to the cost. 

Winter dairying in Tennessee, O. F. Yanderford ( Tennessee Sta . 
Bui. vol. IT, Xo. 2, Apr., 1893 , pp. 44-00). 

Synopsis ,—An experiment with two lots of 6 cows each in substituting cotton-seed 
hulls for a ration of corn silage and hay. The trial lasted three and a half months. 
Thirteen pounds of hulls were found to he equivalent to a ration of 15 pounds of 
silage and 6 pounds of hay and to cost about 10 per cent less. The continued 
use of cotton-seed hulls and cotton-seed meal with no other food was found to 
be unsafe. 

An experiment is reported in substituting cotton-seed hulls for corn 
silage and bay in a ration for milch cows. Twelve cows of the station 
herd were divided into two lots of 6 each. The trial lasted from Decern- 
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ber 15 to March 29. At the beginning of the trial, lot A Was fed 36 
pounds of corn silage, 6 pounds of hay, 3 pounds of cotton-seed meal, 
and 5 pounds of wheat bran; and lot B was fed. 25 pounds of cotton¬ 
seed hulls, 4 pounds of cotton-seed meal, and 4 pounds of corn meal. 
After a few weeks feeding in this way cotton-seed hulls were gradually 
substituted for the corn silage and hay in the case of lot A, and corn 
silage and hay were gradually substituted for the cotton-seed hulls in 
the ration of lot B. Finally the grain ration was also changed so that 
lot A received the ration throughout which lot B had been fed, and 
vice versa . In the last period of twenty days both lots were brought 
back to a uniform ration of 15 pounds of com silage, 13 pounds of cot¬ 
ton-seed hulls, 3 pounds of cotton-seed meal, and 5 pounds of wheat 
bran. Full data for the experiment are tabulated for each animal. 
Most of the cows ate the ration of hay and silage more eagerly than 
the cotton-seed hulls. 

It was found that the ration of cotton-seed products fed alone, i. e., 
cotton-seed hulls and cotton-seed meal, could not long be safely con¬ 
tinued. 

The result shows that 13 pounds of cotton-seed hulls can be advantageously used 
to take the place of 15 pounds of corn silage and 6 pounds of hay in making up a 
ration with 3 pounds of cotton-seed meal and 5 pounds of wheat bran, while reduc¬ 
ing the cost about 10 per cent. * * * . 

We are thoroughly convinced that, properly used, cotton-seed hulls, from sound 
seed and free of extraneous matter, of such quality as those furnished tons for this 
series of experiments, are a valuable addition to our list of feed stuffs for milch 
cows. We can recommend as giving satisfactory results the use of as much as 15 
pounds of cotton-seed hulls in the daily ration per 1,000 pounds live weight. A 
larger proportion has, with our cows, caused a weakening of the digestive powers, ev¬ 
idenced in some cases by a tendency to diarrhea, in others to constipation. * * * 

Cotton-seed meal is the most valuable of all the so-called waste products used as 
feed stuff’s. It can be safely fed for long periods, as much as 5 pounds per day 
per 1,000 pounds live weight, in the ration for cows giving milk. For butter-making 
it is not advisable to exceed 3 pounds daily. As the cow approaches the time for 
calving, the proportion of cotton-seed meal should not exceed 3 pounds daily. * * * 

Cotton-seed meal and cotton-seed hulls should be far more extensively used as 
cattle food. These products of the cot ton fields of the South will enable the farmers 
of Tennessee to maintain or to restore the fertility of their lands at the least cost 
for manures. 

The article concludes with a popular discussion on the feeding value 
and economy of various commercial and grain feeds. 

Rations for dairy cows, F. W. Wolt. (Wisconsin Sta. Report for 

1892, pp. 72-93). —A reprint of Bulletin Vo. 33 of the station (E. S. It., 
vol. it, p. 74.0). 

Cotton-seed meal compared with linseed meal for fee din g 
lambs, J. A. Craig ( Wisconsin Sta. Report for 1892 , pp. 21-23). —A 
reprint from Bulletin Xo. 32 of the station (E. S. B., vol. iv, p. 261). 

Feeding grain to lambs before weaning, J. A. Craig ( Wisconsin 
Sta. Report for 1892, pp. 9-20). —A reprint from Bidletin Xo„ 32 of the 
station (E. S. B., vol. IV, p. 260). 
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Feeding and marketing lambs, J. A. Craig ( Wisconsin Sta. Report 
for 1892,pp. 29-41). 

Synopsis .— A comparison of feeding grain to lambs previous to weaning, after 
weaning, and during fattening only. Before weaning and for nineteen weeks 
after weaning, the lambs fed grain gained considerably more than those with¬ 
out grain. In the last period, when all received grain alike, the lot which had 
received no grain in the first two periods gained slightly more than the other 
lot, but the lot receiving grain continuously was still ahead This lot produced 
more wool, and from a financial point the feeding of grain continuously was 
more profitable. 

The experiment was divided into three periods, viz, about two months 
before weaning, about four and a half months after weaning, and about 
three months of fattening. It was the plan to carry the same lambs 
through all the periods, but it was found necessary to change some of 
them at the conclusion of the first and second periods. 

In the first period (> high-grade Shropshire ewes with 0 Iambs were 
divided into two lots, the ewes of both lots being on pasturage, and the 
lambs of one lot receiving grain, while those of the other lot received 
no grain. The lambs were from twenty to twenty-five days old at the 
beginning of the period. 

The three lambs that were fed grain before being weaned made 25 pounds more gain, 
during the period of ten weeks than those that were not fed grain. The grain-fed 
lambs during that time ate <30 pounds of grain mixture, consisting of 1 part bran, 
1 part corn meal, and £ part oil meal, and costing* in all 56 cents. At the end of the 
period an estimate of the comparative cost of the two lots and their market value 
shows that the three grain-fed lambs in lot 1 gave a profit of $1,49 more than those 
that had not received grain. 

In the second period two lambs were added to each lot. The lambs 
were all given excellent pasturage, and, as before, one lot received 
grain and the other no grain. 

The five lambs that were fed grain, gained 104 pounds more than those that did not 
receive any grain. They ate 915 pounds of grain, consisting of 2 parts ground coni, 
and 1 part oil meal, at a cost of $7.38; and this, added to the cost of the previous 
period, makes the total cost to the end of the second period $8.81. At the end of 
this period an estimate of the comparative cost of the two lots shows that the 5 
grain-fed lambs in lot 1 gave a profit of $2.14 more than those that had not received 
grain. 

In the third or fattening period one lamb was dropped front each lot, 
and both lots were fed the same food, the object being to observe the 
effect of the previous management of the lambs on their progress in 
fattening. They received corn fodder and roots, and all they would eat 
of a grain mixture of 2 parts of oats, 1 part of corn (both ungTOund) 
and 1 part of linseed meal. 

The lot that did not receive any grain previous to fattening made a greater gain 
of but 8 pounds, and the cost of the gain was only 3 cents less than that of the other 
lot. As both lots were urged as rapidly as it was possible by forced feeding the 
difference in the progress seems small. It may be. said that the previous feeding of 
the lambs had no effect on their progress in fattening during the third period. 
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A financial statement shows that “it paid to feed the lambs grain 
through all the periods.” The iambs fed grain continuously sheared 
10.1 pounds of wool per head, while those fed no grain until the last 
period, sheared 7 pounds per head. The wool of the former wars longer 
than that of the latter, and contained more yolk'. 

Shearing wethers before fattening J. A. Craig (Wisconsin St a . 
Report for 1892, pp. 24-28 ).—This is a continuation of an experiment 
reported in the Animal Beport of the station for 1891 (E. S. R., voh iv, 
p. 18-1). Six Shropshire grade wethers of even Reece and form were 
divided into two lots, lot 2 being shorn November 4 and lot 1 left 
unshorn. The conclititions and food were the same for both lots. 
March 5 both lots were shorn. The results of the trial are tabulated 
and discussed. 

u The first experiment, in which the wethers were first shorn in 
December, was decidedly unfavorable to the practice, while that in 
which the twice-shorn wethers were first shorn in November affords 
evidence of some advantages connected with shearing twice that can 
not be overlooked.’- 

The experiments are to be continued. 

Cross-breeding Shropshire and Merino sheep, J. A. Craig 
( Wisconsin St a . Report for 1892 , pp. 42-52, Jigs. 4). —This is a continua¬ 
tion of the work reported in the Annual Report of the station for 1891 
{E. S. E,, vol. iv, p. 187), in crossing a Shropshire on an American 
Merino. The report is on the first, second, and third crosses. 

In quality the wool of the iirst cross is slightly inferior to the Merino, and much 
superior to that of the Shropshire. It is finer, softer, and purer than that of the 
Shropshire, while it is only inferior to the wool of the Merino in fineness. 

In condition the first cross wool is bright, and owing to the density of the fleece 
it keeps clean. The wool might be improved somewhat in respect to its strength, 
for it appears to have lost some of the elasticity and strength of fiber that is notice¬ 
able in the Merino wool. * * * The body of the sheep shows marked improve¬ 

ment towards a mutton type from that of the Merino. * * * 

The wool of the second cross ewes is longer than that either of the Merino or the 
first cross, but it is not equal to them in density or evenness. It is inferior in fine¬ 
ness, .softness, and purity, but in these respects it is superior to the typical Shrop¬ 
shire wool. It is a bright, strong, and long wool that would bring a high price in 
present markets. * * * 

In critically examining the appearance of the second cross it is evident that the 
Shropshire type is closely approached. In form the sheep of this cross are long and 
possessed of the rotundity of form that is a Shropshire characteristic. * ;U A 
marked improvement has been made over the first cross, particularly in the plump¬ 
ness of the thigh and fullness between the hind legs. There appears to be no 
evidence of a decrease in constitution. * * * 

It would be a hard matter for a novice to distinguish between the best of them 
and pure bred Shropshire's. * * * 

As the third crosses are the lambs of this year it would be attempting too great a 
forecast to place an estimate on them based on their present appearance. They do 
not, however, show many of the loose folds of skin that have been observable in 
the Iambs of the first cross at their ages. It seems that they will be very' similar to' 
the second cross in type and fleece. We have, however, sufficient data from the 
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previous crosses to "believe that they point the way to those who wish to supplant 
their Merino flocks with sheep of mutton qualities. 

The production of turkeys, B. Cushman {Rhode Island 8ta. Bui. 
JS T o. 25, Sept., 1893, pp. 89-123, plates 3). —Turkey raising in liliode 
Island, which was formerly carried on quite extensively, is said to he 
on the decline. This, it is explained, is largely due to the damage done 
to certain crops when the fowls were allowed to roam over the farms, 
and to the ravages of foxes and other enemies, including a disease 
which carried off the young turkeys at a certain age. 

“ Believing that the lack of vitality and hardiness in the stock used 
was one of the greatest difficulties in the way of success with turkeys, 
our first move was to procure a pure American wild gobbler, for crossing 
with the domestic turkey/’ Experiments in this line in two seasons are 
reported. 

Of the forty early turkeys, twenty-five have survived and they look well. They 
are about half grown and weigh from 5 to 6 pounds each. They have seemed very 
strong and active, and when caught have felt unusually heavy and firm in flesh 
and plumage. They are also more tame and fearless when treated gently than the 
domestic turkey, but if frightened or caught they are as much more determined 
to escape. They show the wild plumage in a slight degree at this age as well as 
larger necks and slimmer heads. More than half of them are from the large bronze 
hen. 

Although we had no better success raising turkeys the first season than others in 
this neighborhood, having lost about 50 per cent of the young and a number of the 
old, we have as yet seen no symptoms other than would occur from overfeeding, 
digestive derangements, or lack -of inherited vigor. Bowel troubles seem to he more 
prevalent among turkeys than any other disease, and a bird that gets sick is very 
apt to die. * * * 

In August, fowls that have been overfed and that are confined in hot yards are 
subject to bowel trouble. When once started it is apt to be quickly fatal. There 
is diarrhea, weakness, no appetite, and the face and comb change from a bright 
scarlet to a dark purple. As soon as this dark purple is shown, the bird dies unless 
vigorous remedies are promptly given. We have saved fowls, apparently in the last 
stages, by administering two or three drops of liquid camphor on bread crumbs every 
half hour. It is always best to watch stock so closely that the commencement of 
such trouble is noticed, when, in most eases, it may be easily corrected by giving in 
the food, ginger or black pepper and powered chalk or charcoal. 

The bodies of the young turkeys that have died were examined, and in almost every 
instance the livers were found to be diseased. As to whether this is caused by contag¬ 
ious germs, or simply by overfeeding and other unfavorable circumstances, we hope 
to be able to give something definite in the near future. 

A large part of the bulletin is occupied with accounts of the methods 
of successful turkey raisers, turkey raising on Block Island, character¬ 
istics of wild turkeys, and wild turkey crosses. 

Wild turkey crosses are hardier and healthier than common turkeys and rarely 
have disease. Half blood hens are generally too wild, but half blood goblers are 
not as wild and are suitable for crossing with domestic hens. A small proportion 
of wild blood improves the size, form, and general appearance, as well as the vigor, 
without being a disadvantage in any way. A quarter wild cross is better for prac¬ 
tical breeding than a pure wild or half wild bird. Half wild crosses do well if 
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allowed a large range, but are not well suited for woody countries ox* as easily kept 
on small places as the domestic turkey. 

Wild turkey liens under domestication and wild first cross liens often disax>pear 
in the spring and are not seen until fall when they usually return to their own 
home with a, brood of nearly full grown turkeys. Half blood mothers make their 
young* too wild. Half bloods reared by domestic turkey hens are not much 
inclined to stray. Quarter bloods, under certain conditions, may be as wild as the 
wild bird of the woods. * * * 

The wild blood gives the cross an astonishing ability to care for themselves. It 
is apt to have the strongest influence in breeding. If first crosses are bred together 
the stock resembles the pure wild, and after several generations can not be distin¬ 
guished from the pure wild by good judges. The older the bird grows the more he 
shows the wild blood. Crosses have much of the superior game flavor of the wild 
and command a higher price for the table. 

Some wild bronze crosses that are half and three quarters wild blood are as large 
•as the pure bronze turkeys. Several years crossing, however, with the selection of 
the largest for breeding each season gives the greatest size. 


BA1EYIMG. 

E. W. Allen, Editor . 

Factory notes, S. M. Babcock ( Wisconsin Sta. Report for 1892, pp. 
298-283 ).—In 1891 and 1892 students from the Wisconsin Dairy School 
were requested to make monthly reports of their work. In this way 
reports were received from twenty-nine creameries and fifty two cheese 
factories in different parts of the country. This article is a summary 
of deductions from these reports. 

Creameries. —Twenty-one creameries report an average in the best part of the season 
of 35 patrons, and 4,450 pounds of milk per day. Seventeen report an average of 
209 cows with 3,829 pounds of milk per day, or 18,3 pounds per cow per day. * * * 

Reports from five creameries that made tests in 1891 show an average of 3.82 per 
cent of fat, anti nineteen creameries in 1892 showing an average of 3.70 per cent fat 
in the faille received. 

In 189.1 the yield of butter from 1 pound of fat in the milk was 1113 pounds, in 
1892 it was 1.166 pounds. The increased yield in 1892 may he partially attributed 
to improved appliances, but I believe it is chiefly due to a more general and more 
intelligent use of the test in locating and avoiding losses. This is borne out by the 
tests of skim milk and buttermilk for the two years. In 1891 the average per cent 
of fat in the skim milk was 0.33, with a range from 0.1 to 0.5; in the buttermilk 
the average was 0.31, with a range from 0.1 to 0.6. In 1892 the fat reported in the 
skim milk ranged from a trace to 0.3 per cent with an average of 0.13 per cent. In 
calculating this average all reports of a trace of fat have been placed at 0.08 per 
cent. The average per cent of fat in the buttermilk for 1892 was 0.247, with a 
range from a trace of 0.6 per cent. * * * 

Cheese factories.— Forty cheese factories report in the best part of the season an 
average of 31 patrons and 5,017 pounds of milk per day. Thirty-seven of* these 
factories report an average of 263 cows and 5,380 pounds milk per day, an average 
of 20.4 pounds per cow per'(lay. * * * 

Jn 1891 the average was 3.723 per eept of fat in the milk used and in 1892, 3,624 
per cent. * For the two years the average as derived from 177 reports is 

3.662 per cent of fat. 
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Combining the reports from creameries and cheese - factories, the 
average percentage of fat in the milk delivered each month of the year 
is calculated. 

Eighty-four reports in 1891 give an average yield of 1 pound of cured cheese 
from 10.55 pounds of milk. 

One hundred and nine reports in 1892 give an average yield of 1 pound of cured 
cheese from 10.471 pounds of milk. 

In the two years 169 reports gave both the per cent of fat in the milk and the yield 
of cured cheese; the average of these is: 

Fat content of milk = 3.658 per cent. 

Milk for 1 pound cured cheese = 10.473 pounds. 

Cheese from 100 pounds of milk = 9.548 pounds. 

Cured cheese for 1 pound fat = 2.61 pounds. 

[The table of averages by months] shows a very close correspondence between the 
per cent of fat and the yield of cheese throughout the whole season, and although 
complete analyses of the milk are not given, it indicates that the casein of the milk 
increases with advancing lactation at very nearly the same rate as the fat. * *' . * 

[Grouping the results according to the percentage of fat in the in ilk] shows a grad¬ 
ual falling off in yield of cheese as the per cent of fat increases, and indicates that 
at the same season of the year the ratio of fat to casein is slightly less in rich milk 
than in poor milk. 

The average yield of cheese when referred to 1 pound of fat in milk is very nearly 
the same as was obtained by Dr. Van Slyke* in New York factories. * * 

The average loss of fat reported in whey has been 0.324 per cent, with a range 
from 0.1 to 0.6 per cent. The loss seems to be practically independent of the amount 
of fat in the milk and to depend more upon the condition of the milk than any other 
factor. Tainted and overripe milks are nearly always accompanied by large losses 
in the whey. 

The reports show clearly that the “relative value plan” is growing in favor in both, 
creameries and cheese factories. 

Directions for using the Babcock milk test, S. M. Babcock 
( Wisconsin Sta.. Report for 1892, pp. 219-244). —A reprint from Bulletin 
No, 36 of the station (E. S. B. ? vol. V, p.. 82), together with a letter 
from E. EL Farrington, covering* the same points in the use of the 
Babcock test as Bulletin No. 27 of the Illinois Station (E. S. E. ? vol. 
V, p. 323.) 

Detection of adulterations in milk, S. M. Babcock ( Wisconsin 
St a. Report for 1892, pp. 245-257 ).—A reprint from Bulletin No. 36 of 
the station (E. S. B, ? vol. V, p. 82), 
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The construction and filling of a round silo, F. H. King ( Wiscon¬ 
sin Sta. Report for 1892, pp. 121-128, figs. 2).—Construction and cost 
(pp. 121-127).—The construction of a round silo, 16 feet outside diam¬ 
eter and 27 feet deep, holding SO tons, is described in detail The silo 
is constructed in the main like the round silos described in Bulletin 

*N. Y. State Bui. No. 50 (new series); E. S. B,, vol, iv, p, 945. ■; 
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No. 28, and the Animal Report of the station for 1891 (E. S. vol. 

in, p. 251). The cost of this silo was $175.99 for materials, and 
$72.03 for labor, a total of $248.02. 

Mention is made of a silo 20 feet in diameter and 30 feet deep built 
by a. farmer at a total cost of $315, including labor; and of another 20 
feet in diameter and 33 feet deep which cost $300. 

Capacity (pp. 127,128).—-The weights of a cubic foot of silage in the 
above mentioned round silo of the station was determined at different 
times during ill ling and afterwards. The corn put into the silo had an 
average of 65.5 per cent water. 

One day after patting in 47,189 pounds the depth was 11.75 feet and the mean 
weight per cubic foot 24.12 pounds. In the morning’ of September 10, two days 
after tilling began the silage had a depth of 10.5feet and an average weight per cubic 
foot of 27.19 pounds. September 10, in the afternoon, 16,638 pounds more were put in 
and the next morning the depth was 131 feet, with a mean weight of 28.56 pounds 
per cubic foot; the next morning with no more silage added the depth was 12J 
feet, and the mean weight per cubic foot, 29.71 pounds. 

During the day, September 12, 52,561 pounds of silage were added, increasing the 
depth to 28 feet and leaving the mean weight of silage 29.5 pounds per cubic foot. 
The next morning, September 13, the silage had a depth of 22feet and a mean 
weight of 80.85 pounds. The next morning, thirty-six hours after last tilling, the 
depth was 21 feet, and the mean weight of silage 32.41 pounds per cubic foot. 

September 15, a. in., two and a half days after tilling, the depth was 20$ feet 
and the mean weight per cubic foot 32.95 pounds; and this same morning 27,382 
pounds more silage were added, making a depth of 27 feet and tilling the silo to the 
top, leaving the mean weight of silage per cubic foot, 30.91 pounds. 

On the morning of September 17 the silage had settled to a depth of 25 feet, hav¬ 
ing then a mean weight of 33.45 pounds per cubic loot. Two days later the depth 
was 24', feet, and the mean weight per cubic foot was 34.64 pounds. 

For fear of frost the balance of the corn was cut and shocked on September 14, 
where 27,382 pounds stood until the next morning, and the balance until the morning 
ot September 19, when 10,820 pounds more were put in. making the total weight put 
in 77.29 tons. This last corn put in contained only 45.14 per cent of water, and the 
27,382 pounds only 58.51 per cent instead of 69 x>er cent, the average for what was 
put in before. * * # 

Two days after putting in the last silage the depth was 26J feet, and the mean 
weight per cubic foot, 33.45 pounds; and on September 28, nine days after tilling, 
the depth of silage was 254 feet, and the mean weight per cubic foot, 35.48 pounds. 

On April 18, when the surface of the silage was 20| feet below where it was two 
days after tilling, and 19| feet below where it was when settling had ceased, the 
mean weight per cubic foot, as found by cutting out aucfweighing 7 cubic feet, 
was 35.25 pounds. This weight is 3.75 pounds less than the computed weight given 
for 21 feet (in a larger silo) in the last Annual Report, p. 244. [E. S. R., vol. iv., p. 

148 .] * * * 

This experiment indicates that with com containing 69 per cent of water at the 
time of tilling, a silo 15 feet inside diameter and resting upon a stone basement 13 
feet inside diameter and 3 feet deep, will hold silage when of different depths, as 
follows: 

Capacity of small round silos. 


With depth 12 feet...24 to 26 tons 

With depth 14 feet.. ......32 to 34 tons 

•With depth 23 feet.......53 to 55 tons 

With depth 27 feet.......80 to 82 tons 
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Report of the treasurer of Florida Station (Report of the Treas¬ 
urer of the Agricultural Experiment /Station Fund of Florida ).-—This is 
for the fiscal year ending June 30,1892. 

Fifth Annual Report of Kansas Station (Kansas Sta. Report for 
189,2 , pp. 14 ).—Brief general remarks on the work of the year, outline 
of bulletins published, a list- of publications previous to 1892, an index 
of the report and bulletins for the year, and a financial statement for 
the fiscal year ending June 30, 1892. 

Fifth Annual Report of Maryland Station (. Maryland Sta. Report 
for 1892 , p. 21, plate 1). —This includes the report of the director on the 
work of the year, and separate reports by the chemist, horticulturist, 
and treasurer, the latter for the fiscal year ending June 30,1892. 

The tobacco work planned and undertaken at the station was almost 
an entire failure, owing to the dry weather and severe heat which fol¬ 
lowed immediately after setting out the plants. Tests of the fine sys¬ 
tem of curing tobacco undertaken on two farms in the State were not 
very successful, owing to the season, but gave encouragement of better 
results in a more favorable season. 

Report of director of Wisconsin Station, ( Wisconsin Sta. Report 
for 1892 ; pp. 1-8 ).—A brief survey of the work carried on in the dif¬ 
ferent departments during the year, and a list of the bulletins and 
reports of which the station has copies for distribution on hand. 

Financial statement ( Wisconsin Sta . Report for 1892, p. 385 ).—This 
is for the fiscal year ending June 30, 1892, 



Proceedings of the tenth annual convention of the Association 
of Official Agricultural Chemists, H. W. Wiley (Division of Chem¬ 
istry , BuL Wo. 38, 2 } P- 218 ).—This is the report of the convention held 
at Chicago, August 24, 25, and 26, 1893. It includes reports of report¬ 
ers, discussion, papers read, and methods adopted for 1893-’94 for phos¬ 
phoric acid, nitrogen, potash, foods and feeding stuffs, dairy products, 
soils, sugar, and fermented liquors. The address of the president, S. 
M. Babcock, contains the following suggestions: 

If I am asked wliat can be done to throw more light upon the composition and 
value of fodders than is done by the present method, I would suggest a closer study 
of the nitrogenous principles of fodders, and that an attempt be made to identify 
some of the constituents which make up the nitrogen-free extracts of the present 
system. I would determine the sugar, the starch, and the gums; and, so far as 
practicable, I would discriminate between the pure cellulose, the lignins, and other 
constituents of crude fiber. I would separate the glycerides from the ethereal oils, 
the coloring matter, and the wax, which the ether extract contains. In general, I 
would substitute for the present illogical, indefinite, and unmeaning system, one 
which, so far as it went, would deal with the proximate constituents which the 
fodders contain. * * * 

Progress along the lines suggested need not be slow, for we have a large number 
of workers; and if these will devote one half the time to this subject which is now 
wasted in endeavors to make the sum of analytical errors represented by the term 
nitrogen-free extract agree in duplicate analyses to the second decimal place, we 
will in the next decade not only have methods which are applicable to this work, 
but we will have collected a mass of tacts which can not fail to throw new light 
upon feeding problems. 

Only minor changes were made in the recommendations of last 
yean The principal changes made were as follows: For absorbing 
the ammonia in the Kjeldahl distillation, besides hydrochloric acid, 
standard sulphuric acid may be used, its strength being determined 
by barium chloride. In the Kjeldahl method adapted to nitrates, 5 
grams of sodium thiosulphate is recommended in preference to 10 
grains of sodium sulphide. • The Gunning method modified for nitrates, 
as recommended by E. B. Voorhees in the meeting of the Association 
last year, and in Bulletin No. 112 of the Connecticut State Station 
(E. 8. B , vol. iy, p. 336), with the exception that sodium thiosulphate 
be used as the reducing agent, is' made an official method. In sugar 
analysis ,10 grams are to be used for water determination instead of 3, 
510 
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and the Alberti and Hempel method for ash determination is made 
official. When asli is determined with the aid of sulphuric acid the 
weight of the ash is to be corrected by deducting one tenth. The 
reporter for the coming year is to investigate drying in air, in vacuum, 
and by the Josse method. Babcock’s gravimetric (asbestos) method 
for total solids and fat in milk was made official. .The provisional 
methods for cheese, soil, and ash analysis were continued. 

The report includes the following papers: Determination of citrate- 
soluble phosphoric acid, B. B. Boss; Notes on the analysis of concen¬ 
trated phosphates, Stillwell and Gladding; Notes on the preparation 
of fertilizer'samples tor analysis, Stillwell and Gladding; Availlbility 
of nitrogen in mixed fertilizers, B. Terne; Results obtained in stan¬ 
dardizing the more common acid and alkali solutions, 0. G. Jen ter; 
Vessels for acid-digestion of soils, R. G. Kedzie; Moclificatioii of Gran- 
dean’s method for the determination of humus, H. A. Huston and F, 
W. McBride; Determination of casein in cows’ milk, L. L. Van Slyke; 
Determination of fat in cheese, L. L. Van Slyke; Determination of 
acidity in milk, L. L. Van Slyke; The Babcock gravimetric method for 
the determination of solids and fat in milk, A. L. Wintou; Preliminary 
investigations relating to the determination of crude fiber, H. A. Hus¬ 
ton and F. TV, McBride; Suggestions for the better management of 
food examinations, TV. Diekore; and Methods proposed for adoption 
for use in Austria for the analysis of wines, beers, etc., Boessler. 

Miscellaneous investigations concerning infectious and para¬ 
sitic diseases of domestic animals (Bureau of Animal Industry , 
Bui. Xo. 3 , pp. 85. plates 3 ).—A report on investigations which are 
either the outgrowth of more important researches already published 
or else fragments of such work on infectious and parasitic diseases of 
domesticated animals. 

Observations on the morphology , biology , and pathogenic properties of 
twenty-eight streptococci found in the investigation of animal diseases , V. 
A . Moore (pp. 9-30).—The author summarizes the principal results of 
his investigations as follows: 

(1) Streptococci are very generally distributed in nature, and especially on the 
mucous membranes of healthy animals. They fall very naturally into two classes: 
(1) Those that are strongly saprophytic in all of their properties; and (2) those that 
have decidedly parasitic tendencies in their morphological and cultural characters. 
The second class only has been found (by the writer; in diseased animal tissues. 

(2) Under certain conditions, presumably a weakened condition of the body with 
lesions of the mucosa in the air passages or intestinal tract, the streptococci of the 
mucous membranes invade the inner cavities and organs of the body. The large 
number of streptococci frequently found in the tissues indicate their invasion and 
subsequent multiplication prior to the death of the animal. 

(3) The streptococci that have been isolated in my investigations are capable of 
being differentiated by one or more distinct and apparently constant characteristics. ■ 
In several instances, however, the differences are very slight, and may he due to 
previous conditions of life or unobserved irregularities in their cultivation. 

(4) Streptococci, quite as delicate and parasitic in their cultural characters as 
those obtained from diseased organs, are found in the flora of water and the mucosa 
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of healthy animals, although no two of these contrasted species (?) have been found 
that possess precisely the same properties. 

(5) The grouping of the pathogenic and non-pathogenic streptococci by Yon Ling- 
elsheim into Streptococcus longus and Streptococcus brevis does not hold true with all 
the forms that I have studied. The pathogenic effect of at least the majority of the 
destructive forms is septic in its character. Their virulence is soon lost. 

(6) Like other bacteria, streptococci are frequently found in the organs of animals 
that have perished from different and widely separated diseases. A. lew of these 
streptococci, as well as a small per cent of those from other sources, have been found 
to be fatal to certain of the experimental animals, while a large majority of them 
possess (when isolated) no pathogenic powers whatever as indicated by animal, inoc¬ 
ulations. 

A non-motile pathogenic bacillus closely resembling the bacillus of hog 
cholera found in the lung and spleen of a, pig, Y. A . Moore (pp. 31-37). 

In the bacteriological examination of the spleen and a portion of the lung of a 
pig early in 1891, a non-motile bacillus was discovered which, on account of its 
pathogenic properties, has been somewhat carefully studied. Its appearance in a 
bouillon culture from the spleen and in stained cover-glass preparations from the 
bronchial secretions of the lung suggested a slightly modified form of the swine- 
plagne germ. Further investigation, however, showed that biologically and in its 
effect upon animals it resembled very closely the hog-cholera bacillus * * * in 

(1) its biological characters; (2) the light center and deeply stained periphery in 
cover-glass preparations : (3) the appearance of the bacteria in pairs in preparation 
from animal tissues, and (4) the character of the lesions produced in experimental 
animals. It differs from it in (1) morphology, (2) its feeble resistance to drying, (3) 
the small number of bacteria present in the tissues of animals dead from its inocu¬ 
lation, and (4) it is more rapidly fatal to rabbits. Its non-motility, however, is the 
only specific difference that can he considered between it and the bacillus of hog 
cholera. Cultures on the various media have been very carefully examined in the 
very early and advanced stages for the purpose of determining whether or not this 
germ was motile under any of the ordinary conditions of cultivation, or at any age 
of the culture, but only negative results were obtained. *' * * After these tests 
this bacillus can be safely considered a non-motile organism. 

Although morphologically it resembles the swine-plague group of bacteria its 
cultural characters and pathogenic effect on animals differentiate it very dis¬ 
tinctly from that group of organisms. The differences between it and the swine- 
plague and hog-cholera bacteria appear to be sufficiently great to consider it a 
species rather than a modified form of either of the specific disease germs. * * * 

Although it was universally fatal to experimental animals, there is very little if any 
evidence that it was to any degree responsible for the death of the pig from which 
if was obtained. This fact renders it of little economic importance when considered 
with reference to this ease alone, but it seems reasonable to suppose that a germ 
which possesses such marked pathogenic properties might, under certain conditions, 
be the cause of a more or less serious outbreak of infectious disease. 

Pathogenic and iomcogenic bacteria in the upper air passages of domes¬ 
ticated' animate, F. A. Moore (pp. 38-48).—As the result of the author’s 
investigations and of previously published researches— 

It is found that 48 per cent of pigs, 80 per cent of cattle, 50 per cent of sheep, 16 
per cent of horses, 90 per cent of cats, and nearly 30 per cent of dogs contain among 
the flora of their upper air passages bacteria which possess more or less pathogenic 
or septic properties. Of these the greater number belong to tbe swine-plagu© 
group, and can be designated as pathogenic bacteria, while the other forms which 
possess only temporary destructive power appear to more properly belong to the 
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' toxicogenic bacteria. Tlie extremely attenuated forms from the sheep and the great 
variation found in the pathogenic properties of those from the cats are interesting 
in showing the graduation of the swine-plague group of bacteria from the very vir¬ 
ulent to the extremely attenuated forms. 

The close resemblance of the pathogenic bacteria to the swine-plague genus has 
. been determined by a large number of inoccnlations and parallel cultures, and by a 
careful study of their morphology in both fresh and stained preparations. Their feel.de 
power to resist drying and their thermal death point are identical with those of the 
virulent swine-plague bacteria. * * * The very general distribution, in the 

secretions covering the mucosa of the upper air passages of domesticated animals, 
of bacteria which possess such marked pathogenic and toxicogenic properties, is of 
much importance, as it explains the cause of sporadic cases of swine plague, and, to 
some extent, at least, the possible source and significance of various toxicogenic 
bacteria which are frequently isolated from variously diseased animal tissues. 

An outbreak of abortion in mares , F. L. lulborne (pp. 49-52).— A 
report on an outbreak of abortion in a large stud. An account of dis¬ 
infecting measures is given. Vaginal injections of pure cultures of 
the bacillus present in cases of abortion were made on one pregnant 
mare and two pregnant cows, and intravenous iuocculation of two pigs 
were made with similar cultures. 

On a pathogenic bacillus from the vagina of a mare after abortion , 27. 
Smith (pp. 53-59). 

The results of this investigation may be briefly summarized as follows: 

(1) The discovery of a pathogenic bacillus in the vagina of a mare soon after 
„ abortion. 

(2) The very close relationship between this bacillus and the hog-cholera bacillus. 

(3) The production of a slight discharge by the injection of cultures into the 
vagina of a pregnant mare and two pregnant cows. 

(4) The absence of this bacillus from the genital passages of one pregnant and 
four non-pregnant mares. 

Some experimental observations on the presence of tubercle bacilli in 
the milk of tuberculous cows when the udder is not visibly diseased ■, T. 
Smith and F. €. Sehroeder (pp. 60-66).—An account of experiments in 
which Guinea pigs were inoculated with milk from tuberculous cows. 

Additional observations on Texas cattle fever , T. Smith , F. L. Kilborne ? 
and E. C . Sehroeder (pp. 67-72).— The principal facts of this investiga¬ 
tion are thus summarized by the authors: 

(1) The indefinite persistence of the micro-parasite of Texas fever in the blood of 
Southern cattle after removal from the enzootic territory. 

(2) The persistence (for nearly a year) of this micro-parasite in the blood of an 
inoculated' native. 

(3) The production of a severe case of this disease in midwinter by inoculation. 

(4) The destruction of the micro-parasite in a quantity of defibrinated blood 
kept sixty-eight days before it was tested by inoculation. 

(5) The probable development of a simple method of preventive inoculation by 
the use of blood from Southern cattle. 

Preliminary notes on a sporozomi in the intestinal villi of cattle , 27. 
Smith (pp. 73-78).—ISTotes on this sporozoon as observed doling a por¬ 
tion of its life history. 
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On the presence of sarcosporidia in birds, C. W. Stiles (pp. 79-85),-— 
Notes on Bcdbiania rileyi n. sp., B. falcatula n. sp., Sarcoeystis falcatula 
n. sp., and several doubtful species. 

Insect Life {Division of Entomology , Insect Life , -roL TT, Wo. 1 , 2Vbi\, 
1893,1)2). 58, fig. 1 ).—This number contains the following articles: * 

An important predatory insect {Era stria seitula ■, pp. 6-10).—An 
editorial review of a paper by Dr. H. Rouzaud, of Montpellier, France, 
in which the habits and metamorphoses of this predatory Lepidopter- 
ous insect are described. It feeds in the larval state upon. Lecanium 
oleic, and it is proposed to attempt to introduce it into this country for 
the purpose of ridding the olive trees of this scale insect in California. 

Holes on Tasmanian Coccinellidce, E. II. Thompson { pp. 11-12). 

Experiments with the hop louse in Oregon and Washington, A. 
Koebele (pp. 12-17).—A report of an investigation made under instruc¬ 
tions from the entomologist during the early summer of 1893, at different 
points in Oregon and Washington. Natural enemies of the Phorodon 
in these States are mentioned, and the results of a series of experi¬ 
ments with remedies are given. The use of the resin wash as a spray 
and hand-picking plum trees in the spring are recommended. 

Report on outbreaks of the western cricket, and of certain locusts in 
Idaho , R. Milliken (pp. 17-24).—An account of the damage done in 
Idaho during 1893 by the western cricket and several species of non- 
migratory locusts. This report supplements the report by L. Bruner 
on the damage done in 1891 and 1892, published in. Bulletin No. 27 of 
the Division of Entomology (E. S. R, vol. in p. 907). 

The present status of the recent Australian importations, D. W. Coqidl - 
left and A . Koebele (pp. 24-29). 

On the injurious and other locusts of Hew Mexico and Arizona, C\ H, 
T. Townsend (pp. 29-32). 

Extracts from correspondence and general notes (pp. 32-58).—Among 
the topics treated are the following: The corn root louse, destructive 
locusts in Colorado, termites swarming in houses, an alfalfa worm in 
"Wyoming, a new scale insect in Florida, the stink bush as an insecti¬ 
cide, the sweet potato weevil in Jamaica, the carnation “twitter;” 
migratory locusts in Chile, the mosquito in England, the peach mag¬ 
got fly, hop lice in New York, a homemade sprayer, the horn fly in 
Alabama, damage by chinch bugs, Australian sugar cane insects, and 
insects in the human ear. 

Insect Life {Division of Entomology, Insect Life, vol. VI, Ho . 2, Dec., 
1893, pp. 59-296, figs . 4 ).—This number contains the proceedings of 
the meeting of the Association of Economic Entomologists, held at 
Madison, Wisconsin, August 14-16,1893. The following papers are 
printed in full: 

Presidents address , 8. A . Forbes (pp. 61-70).—A classified review of 
the work of the year in economic entomology, with suggestions as to 
methods of work and presentation of results, and as to possibilities in 
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the way of cooperation upon certain topics among tlie members of the 
Association. 

Methods of treating insects affecting grasses and forage plants, U. 
Osborn (pp. 71-82).— The injurious species are grouped according to 
character of work and seasons of appearance, and the remedies are 
considered under the two heads of u agricultural methods” and u direct 
methods.”’ A table of the injurious species follows, in which the exact 
condition of every species at any given time of the year is indicated. 

Notes on methods of studying life histories of injurious insects , I. 0 . 
Howard (pp. 82-89).—The vivarium methods in use in the Division of 
Entomology, IT. S. Department of Agriculture, are described at some 
length, and also a number of important features connected with out¬ 
door work. The great superiority in value of outdoor observations as 
compared with vivarium study is insisted upon. 

Another mosquito experiment , L. 0. Howard (pp. 90-91).—An account 
of a second experiment in the treating of breeding pools of the mos¬ 
quito* with kerosene oil, in which it is shown that by the judicious 
expenditure of $1.70 perfect immunity from mosquitoes was obtained 
at a country house near Washington. 

Phytomyza affinis as a cause of decay in clematis , J. Ritzema Bos (pp. 
92-93).—A clematis disease prevalent in gardens in the Netherlands, 
and formerly ascribed to the work of anguillulids, is shown to be caused 
by the larvae of Phytomyza affinis . The cutting and burning of the 
infested portions early in the season is recommended. 

Farm practice and fertilizers as insecticides, J . B. Smith (pp. 93-97).— 
A number of examples are cited in which chemical fertilizers have 
been found to possess insecticide qualities. The combination of intelli¬ 
gent farm practice with the proper use of chemical fertilizers will be 
the main reliance of the farmer in future in his warfare against insects. 

The preservation of larvae for study , IT. Gar man (p. 98).—The author 
recommends placing the larvae for fifteen seconds in water heated to 
the boiling point before transferring to graded strengths of alcohol. 
As a substitute for alcohol he recommends 250 c. c. of boiling water, 3 
teaspoonfuls of common salt, 1 teaspoonful of powdered alum, and 5 
drops of pure carbolic acid. 

The distribution of Coecidw , T. D. A. Goclcerell (pp. 99-103). — The 
author calls especial attention to the number and variety of neotropical 
Coecidw j and follows with a statement concerning the geographical dis¬ 
tribution of several species which he hasThad under observation in the 
'West Indies. 

Note and record Iceeping for the economic entomologist , A . D. HopMns 
(pp. 103-108),—An account of the system of card records in use by the 
author, in which he combines two catalogues, the one for accessions and 
the other for species. 

Illustrations for the economic entomologist , H, Garman (pp. 109- 
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114).—A general consideration of tlie objects to be gained by illustra¬ 
tions and a summary review of the different methods in use. 

The arsenides and arsenical mixtures as insecticides, 0. P, Gillette (pp. 
115-121).—An historical review of the introduction and use of the sev¬ 
eral arsenical mixtures. 

Destructive Scolytids and their imported enemy , A. D. Hopkins (pp. 123- 
129),—An account of the damage done by Dendroctonns frontalis and 
other Seolytids to the coniferous forests of West Virginia, and of the 
attempt made by the author to introduce a predaceous European beetle 
(Olerusformicarius) into West Virginia for the purpose of preying upon 
these destructive insects. 

Parasitic and predaceous insects in applied entomology , G . V. .R iley (pp. 
130-141},—The practical utilization of parasitic and predaceous insects 
may be brought about by the protection of those species which already 
exist in a given locality and the introduction of desirable species which 
do not already exist there. The author shows that the first method, 
offers few opportunities, but instances several in which good results 
have been accomplished. He follows with a review of the attempts 
which have been made under the second method, from the first sugges¬ 
tion made by Beth tine concerning the introduction of the European 
parasites of the wheat midge down to the latest attempts made by 
himself to bring over the European parasites of the Hessian fly. He 
shows that instances in which good may be accomplished by this method 
are very few and that the circumstances must be exceptional. He points 
out the complicated laws governing the interactions of organisms, 
and shows that in general parasitic and predatory species can not be 
artificially encouraged beyond certain limits. Economic entomologists, 
however, are urged to be on the outlook for special and unusual cases 
where the introduction of beneficial species may be desirable. 

The economic value of parasites and predaceous insects , J. B. Smith 
(pp. 142-146).—The author considers that the. economic value of these 
species has been greatly overestimated. Excessive increase only of 
injurious species is checked by the enemies of injurious species. Nature 
tends to preserve a balance, and many species most subject to para¬ 
sites are equally abundant every year. Instances in support of this 
■view are given, and the conclusion reached is that, aside from certain 
exceptional cases, such as that of Vedalia and leery a, parasites and 
predaceous insects have absolutely no economic value, and most inju¬ 
rious insects must be treated without regard to these natural aids. 

Insect foes of American cereal grains , with measures for their preven¬ 
tion or destruction, F . M. Webster (pp. 146-157).—The writer summarizes 
in general terms the principal enemies to cereal crops and gives the 
broader and more comprehensive remedial measures, such as good 
farming, intelligent rotation of crops, and improved agricultural 
methods in general. A new corn enemy (.Radena fmeUMnea) is 
figured and described. 
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Fumigation tilth bisulphide of carbon for the complete and rapid destruc¬ 
tion of insects which attach herbaria, furs, and woolens , II . du Bmjsson 
(pp. 159-161).—The author describes a fumigating chest with an air¬ 
tight water joint and advocates the use of such a chest for the preser¬ 
vation of furs and woolens and of the stuffing of furniture and saddles, 
as well as for the disinfection of clothing in epidemics. 

Aphelenchus olesistus n. sp., a nematoid worm, cause of aleaf sickness in 
begonia and asplenium , J. Bitzema Bos (pp. 161-163).—A nematoid worm 
mentioned by Prof. GL F. Atkinson in Insect Life, voh iv, p. 31, is 
stated by the author to resemble closely, and probably to be identical 
with, a new species which he describes as AphclencMis olesistus and 
which occurs in Europe in the leaves of asplenium and begonia. A 
description of the species is given. 

Methods of attaching parasites of domestic animals , II Osborn (pp. 
163-165).—A review of the latest methods, including the application 
of kerosene emulsion, different sheep dips, tobacco, sulphur, pyrethrum, 
snuff, fumigation with tobacco and sulphur, and the feeding of sulphur 
with salt. 

Remedies for insects injurious to cotton , H. E. Weed (pp. 167-170). — A 
brief consideration of Aletia xylina and Hello this armigera , with an 
account of the use of the u Cotton Dry-poison Dusteiy ? consisting of a 
pole six feet long, at each end of which is attached an Osiiaburg bag 
containing dry poison, which is shaken from the bags upon the leaves 
of the cotton by the operator, who is mounted on a horse or mule. 
The use of trap crops, particularly corn, against the boll worm is recom¬ 
mended. 

The cheese or meat skipper , AL E. Murtfeldt (pp. 170-175).—An account 
of the life history of this species, drawn from original observations 
necessitated by the absence of available published accounts. 

Hydrocyanic acid gas as an insecticide , D. W. Goquillett (pp. 176-180).— 
An account of the development and the present use of this insecticide 
measure in California. 

On arsenical spraying of fruit trees while in blossom , J , A. Lintner 
(pp. 181-185).—A review of the experiments which have been made in 
this direction. These are shown to have been unsatisfactory. The 
author recommends the actual analysis of the stomach contents of bees 
which have visited sprayed blossoms. A list of the. insects which 
should be treated by spraying with arsenites at the time of blossoming 
is appended. 

Home insects of the year , F, If. Webster (p. ISO). 

Insects of the year in Few Jersey , J. JB. Smith (pp. 187-192). 

Motes on some of the more important insects of the season , H, Osborn 
(pp. 193, 194). 

leery a purchasi and Yedalia cardinalis in Mew Zealand , R> A, Wight 
(pp. 194,195). 

Motes on some insect pests of Trinidad , F> IF. Uriel (pp. 196-198)* 
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Notes on slip-records, T. D. A. Cockerell (pp. 198-200). 

Dipterous parasites in their relation to economic entomology, 0 . H, T, 
Townsend (pp. 201-201). 

Handbook of Experiment Station Work (Office of Experiment 
Stations , But JS r o, 15, pp. 411 ).—This is a popular digest of the publica¬ 
tions of the agricultural experiment stations in. the United States since 
their establishment, including the earlier work of the older stations. The 
matter is arranged by subjects grouped alphabetically with numerous 
cross references. In all about eight hundred and thirty-live subjects 
are treated, rnapy of which include numerous subheads. In addition 
to these short summaries, quite full lists of references are given to the 
original station publications under each sul>ject. Hence the Handbook 
is an index to station literature, as well as a popular resume. An 
appendix contains tables showing, the average composition of American 
feeding stuffs; the average fertilizing constituents of American feeding 
stuffs; the composition of vegetables, fruits, and nuts; the composition 
of commercial fertilizing materials and farm manures; and the ash con¬ 
stituents of different woods. 
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Recognition of lead in water brought through lead pipes, M. 
T. Legco ( GJiem . Ztg., 17 ( 1S93 ), Iso. 78, pp. 1431.1432). —By means of 
the following method the author was able to recognize with certainty 
0.05 mg. of lead per liter of water without waiting for the sulphur- 
eted hydrogen precipitate to settle: One liter of water acidulated 
with acetic acid was evaporated to between 100 and 200 e. c., filtered, 
and a few drops of sulphureted hydrogen water added. The slightest 
trace of lead is plainly recognized by a dark coloration of the water, 
without any annoying cloudiness. When a small excess of sulphureted 
hydrogen is added the water soon becomes so cloudy that the presence 
of lead is recognized with difficulty. One cubic centimeter of ordi¬ 
nary saturated solution of sulphureted hydrogen is sufficient to precip¬ 
itate 30 mg. of lead. Hence, it is advisable to dilute the saturated 
solution two or three times. 

A method recommended for eolorometric determination of lead in 
water is carried out similar to the ammonia determination with Nessler 
solution, using a solution of lead containing 0.01 mg. of lead in 1 c. c. 

The author examined water coming through a newly-laid lead pipe. 
The solvent action of the water was greater at first than later, but 
after three months 0-3 mg. per liter of lead was found in water which 
had stood in the pipe twenty-four hours, and a trace was perceptible 
after three hours standing. Iso lead was detected in water which ran 
through the pipe without standing.— E. v r . A. 

Determination of phosphoric acid, A. Yilliers and F. Boro 
(Bui. Soc. Chini. Paris , 9-10 ( 1893), Yo. 13, pp. 486-490). —The authors 
found that when molybdic solution, prepared Jby dissolving 150 grams 
of molybdate of ammonia in lukewarm water, diluting to 1 liter and 
pouring into 1 liter of nitric acid of 1.2 specific gravity, is added to a 
solution of phosphoric acid in the cold, and the solution then warmed 
at 40° C. for four hours, the precipitate formed has the constant com¬ 
position PO r„ 24MoG 3 . 3KH 4 Q. 3H 2 0. The separation is complete and 
the precipitate does not pass through the filter if it is first washed with 
dilute molybdic solution and then with pure water. It is dried and 
weighed and the per cent of phosphoric acid calculated from ’the above 
formula. 

In presence of iron and alumina 'the results by this method are not 
exact. In this case the precipitate is dissolved in ammonia, tartaric 
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acid added, and the phosphoric acid precipitated as ammonium-magne¬ 
sium phosphate.—W. H. B. 

On the determination of fat in bread, M. 'Weibull (Svenslc 
I'emislc T-idskrift , 1892, No. 5 ).—The author found in an investigation 
that bread contained less fat than the flour from which it was made. 
This lie shows to be due to an error of analysis, direct extraction with 
ether giving too low results in case of bread, no matter how long tlie 
extraction is continued. The starch and dextrin of the bread inclose 
the fat and prevent the action of the ether. To obviate this difficulty 
the author proceeds in the following manner: 

From 1 to 3 grams of dry pulverized bread is boiled for an hour with 
15 to 20 c. c. of water and 10 drops of dilute H 2 S0 4 ,stirring occasion¬ 
ally with a glass rod. The solution is then completely neutralized with 
fat-free powdered marble (an excess will do no harm) and the thick 
solution transferred to a piece of fat-free filter paper, such as is used 
in milk analysis, the beaker being wiped out with absorbent cotton. 
The paper and cotton are heated at 100° C, for two or three hours, 
and then extracted with anhydrous ether in an extraction apparatus 
for ten hours. Parallel determinations by this method agree perfectly, 
and comparative analyses of fat in flour and in the bread made from 
the same give concordant results.—p. w. w. 

The water-soluble combinations of phosphoric acid in super¬ 
phosphates, J. Stoklasa (Landw. Vers. Stcit , 42 (1893), No . 6,pp. 
439-457, plate 1 ).—This is a continuation of work already reported on 
in the same journal, vol. 38, pp. 197, 401 (E. S. It., vol. n, pp. 611, 
757), and relates to the influence of calcium salts on superphosphates. 
The author shows that on mixing calcium carbonate with monocalcium 
phosphate in the proper proportions the following reactions occur: 

(1) CaH 4 (PO^H# 0 +Oa 003 + 2 H* 0 = 20 aHP 0 4 . 2 H 2 0 + 00 3 ; 

(2) GaH 4 (PO 4 )2.H 2 O+2CaCO 3 =0a ; ,(PO 4 ) 2 .2H 3 O+20O 2 +H 2 O; 

that is, either dicalcium or triealcium phosphate are formed. The 
formation of dicalciimi phosphate by the action of ortliophosphoric 
acid on calcium carbonate was pointed out by H. Eitthausen in 1877, 
but the second reaction—the formation of tricalcium phosphate—has 
not heretofore been clearly understood. 

The importance of these reactions from an agricultural standpoint 
is explained at some length. 

A review of the detailed accounts of fertilizer experiments shows no 
accurate data as to the composition of the superphosphates used in 
such experiments, especially as to the amount of free phosphoric acid 
and monophosphates (of calcium, magnesium, iron, and aluminium) 
they contained. The author states that for this reason nil previous 
experiments in this line have been incomplete, and that the deductions 
from them do not possess the value commonly attributed to them. In 
order, therefore, to obtain more accurate data on the subject he carried 
out a number of experiments with monocalcium phosphate, both in 
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'solid form and in solution, mixed with caleite or limestone, with free 
phosphoric acid, etc. These and similar experiments lead to the con¬ 
clusions that calcium carbonate forms less triphosphate out of dilute 
solutions than out of concentrated solutions; that the energy of the 
decomposition of calcium carbonate depends upon the concentration of 
the monophosphate solutions, and the amount of triphosphate formed is 
determined by the same factor; and that the circulation of monocalcium 
phosphate solutions is dependent upon their concentration, dilute 
solutions circulating much more rapidly in calcareous soils than con¬ 
centrated. 

Experiments in which orthophosphoric acid was substituted for the 
monophosphate showed that the absorption of this substance increased 
with the concentration of the solution. 

Experiments to determine the depth to which the soluble phosphates 
would sink unaltered in different kinds of soil are described, as well as 
others to observe the circulation and decomposition of phosphates 
in the principal constituents of soils (sand, calcium carbonate, clay, and 
humus), and the absorptive power of different soils. The apparatus 
used in the latter experiments are described and illustrated. 

These experiments show, in general, that as soon as the monophos¬ 
phate in superphosphates comes in contact with the water in the soil 
decomposition sets in, which, in the presence of calcium carbonate, 
results finally in the transformation of a large proportion of the mono- 
phospate into triphosphate.—w. H. n. * 

Comparative investigations on the weight and the specific grav¬ 
ity of the different peas in a pod, S. M. Andree (Alim. SvensJca, 
Utsadesfor . Tidslcri/t , II (1892), pp. 132-144). —The author selected GOO 
pods from dried pea vines, 100 containing two peas each, 100 contain¬ 
ing three peas each, etc. They were arranged in groups and subgroups 
according to the number and position of the peas in the pod, the one 
nearest the stem being designated as number one. The peas were 
weighed on two occasions, with an interval of some days, and the aver¬ 
age taken as their weight. Tabular information is given showing the 
average weight of the peas in each group. The lightest peas were 
always found near both ends of the pod. The average weight of a pea 
in a pod was greater the larger the number of peas in the pod, so that 
the largest pods contained the heaviest peas. The weight of the peas 
next the point of the pod increased with the increased number of peas 
in the pod. With the exception of the first and last peas there was 
but a very small difference in the weight of the peas in the same pod. 

The specific gravity determinations were made with distilled water by 
means of a picnometer and corrections made for temperature. The 
results obtained were, in general, comparable with those found for the 
weights, but the author thinks that in practice in selecting seed no 
attention need be paid to the specific gravity.—F. w. \v. 
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The influence of soil moisture on plants, E. Gain {Bui. Soc . Bot. 
France, 40 {1893). No. 2, pp. 14.2-144, and No. 3, p. 145 ).—The author 
conducted a series of'experimental cultures to ascertain the effect of 
soil moisture on the anatomical structure of plants. The species 
grown were Lupinus alb us. Papaver somniferum setigerum, Polygonum 
fagopyrnm , and Ilelianthus tnberosus . The plants were grown in pots 
and the amount of moisture regulated so as to be constant. One lot 
was grown in soil containing only a very limited amount of moisture, 
and the other in soil nearly saturated. The observed differences are tab¬ 
ulated for the Lupinus and the Papaver , the others not differing in any 
essentials from them. The parts examined were the petioles of the 
lupine and the peduncles of the poppy, Polygonum , and Helianthus . 

The authors conclusions, based upon some rather striking tabular 
matter are: The adaptation of plants to their very different soil con¬ 
ditions is retained in their anatomical structures even to the extremity 
of their aerial steins. This adaptation in the case of the above men¬ 
tioned studies may be characterized as follows: {a) The number of fib¬ 
re vascular bundles is most numerous in plants grown in dry soil; (b) 
the number of vessels in each bundle is less in the dry-soil plants; (c) 
the development of sclerenchyma is often very important toward the 
outer part of the fibre vascular bundles in the moist soil plants; (d) the 
production of collenchyma is often very thick and continuous in plants 
grown in very dry soil. 

In the plant grown in dry soil the conducting vessels are scattered, 
assuring a better circulation throughout the plant, while in the plant 
grown in moist soil they are protected externally by a supporting 
sclerenchyma which prevents injury to the turgid stem from bending 
on account of its great length.—-w. h. e. 

The nitrogen compounds contained in meteoric waters, A. 
Pe term ANN and J. Graftiau, (Bui. Sta . Agron . Gembloux, No 5.2, 
July, 1893 \ pp . 5-26 ).— This is the second part of a report on researches 
on the composition of the atmosphere, carried on for many years, the 
first part of which related to the carbonic acid of the atmosphere.* 

The meteoric waters (rain, snow, and frost) were collected during the 
period from January 1, 1889, to December 31, 1891, and analyzed 
. whenever a sufficient amount was obtained to permit of it. In other 
cases determinations were made at intervals of variable length. The 
results of 141 determinations of ammoniacal, nitric, and nitrous nitro¬ 
gen are tabulated and illustrated in a diagram. The following con- 
elusions are drawn: 

The meteoric waters obtained at Gembloux contained, on the average, 
1.49 mg. of combined nitrogen per liter, which, for a precipitation of 
992 min., corresponds to 10.31 kg. per hectare annually. 

In 100 parts of total nitrogen there are 76 parts of ammoniacal nitro¬ 
gen, and 24 parts of nitric and nitrous nitrogen. The amount of 

* Mem. Acad. Roy. Belgique, 47,1892. 
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nitrogen in tlie form of carbonate of ammonia is therefore greater than 
that in the forms of nitrate and nitrite of ammonia. 

The composition of the meteoric waters varies with each rainfall from 
month to month and from year to year. Tlieir richness depends espe¬ 
cially on the amount of the precipitation, Und this factor also determines 
the amount of nitrogen compounds supplied to the soil. The average 
richness of the waters begins to decrease during the month of April, 
reaches its minimum in June and July, and attains its highest point in 
February. This may be explained by the fact that gentle precipitations 
(mist) and precipitations in the form of frost and snow are much richer 
than rain, reaching occasionally five times the general average of the 
latter. 

Meteorological observations covering only the visible phenomena of 
storms are insufficient to establish any relation between the electrical 
condition of the atmosphere and the richness of rain water in oxides 
of nitrogen,—w. H. B. 

Experiments with cow urine and liquid, manure at Bakun 
Agricultural College (Denmark), 1889-‘92, FT. A. Hansen ( Tidsskr . 
Lcmdoicon12 (1893), pp. 424-478 ).— Examination of cow urine ,—The 
urine from 12 cows in the college herd was carefully collected, weighed, 
and sampled once every month for a year, from September, 1891, to 
September, 1892. A record was kept of the food eaten and the milk 
produced during this period. The cows used were in milk nearly all 
the time and were at different stages of the period of lactation. The 
following table gives the average figures obtained in the investigation: 

Mill', excrement, and food of twelve cows, 1S91-92, 


Date. 

Milk 

yield. 

Solid 

excre¬ 

ment. 

Urine. 

Nitro¬ 
gen in 
urine. 

Boot! per cow daily. 

Mangel- 

war- 

zels. 

Hay. 

Straw. 

Sugar- 

beet 

pulp. 

Cone. 

feeds. 

■Seven winter months. 











Pounds. 

Pounds 

Pounds. 

Per et. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds . 

October 30,1891. 

25.0 

00.4 

18 

0.817 

70 

5.0 

8 


6.0 

December 1.1,891. 

27.9 

50.7 

15.3 

1. 027 

60 

2.0 

8 

30 

6.5 


22.9 

49.2 

12.1 

1. 391 

70 

2.0 

8 


7. 5 


18.4 

48 -4 

14.2 

1.184 

50 

0,17 

8 

. 


March 2, ,1892. 

17.2 

42.2 

H. 2 

1.575 

50 

0.17 

8 


7.25 

March HO, 1892. 

15.7 

40.0 

11.8 

1.40 0 

50 

0.17 

8 


7.25 

April 29, 1892.. 

11.6 

47.0 

11.5 

1.406 

30 

0.33 

8 


8.0 

Average. 

19.8 

4S.5 

13.5 

1.224 

54.3 

1.41 

8 

4.3 

7.11 

' Five summer months. 








Soiling: 










crops'. 


Jnn© 1,1892 .. 

15.2 

| 45.3 

24.2 

0.929 


1.5 

4 i 

43 

4. S3 

Jim© 29,1892 .. 

19.0 

| 63.2 

20.2 

0.979 


6.0 

0.5 

55 

■ 4.33 

AngnstS, 1892... 

. 22.8 

56.5 

’32.5 

1.114 

- -r-4 J 

6.0 


58 

4,42 

September 2,1892. 

20.2 

48.0 

22.5 

1.253 


6.0 

5.0 

63 

5. 00 

Octobers, 1892. 

25.7 

53. 2 

18.4 

1.102 

44 

6.0 

6.0 

16 

5.00 

Average . —. 

21.8 

53 73"; 

23. 6 | 

1.077 

8.8 

5.1 

3.1 | 

47 | 

: 4.42 

: Average for whole 










year____■ 

20.6 

50.5 

17. 7 ! 

. . i 

1.142 
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The soiling crops fed during tlie summer months were made up of 
green grass during May. green grass and green clover during June, 
green clover, vetches, and yellow mustard duping July, lucern and 
buckwheat during August, and mangel-wurzels during September. 

The data show that the quantity of urine excreted and its composi¬ 
tion are greatly dependent on the food and also upon the season. Less 
mine was voided during the winter than during the summer, in spite 
of the fact that roots were fed liberally in winter. It is also noticeable 
that where the roots were decreased from 70 to 50 pounds (December 
30 to February 2) the average quantity of urine increased from 12.1 to 
14.2 pounds per cow per day, and the further decrease to 30 pounds of 
roots during April did not diminish the excretions of urine. 

The cows voided three and one half times as much solid as liquid 
manure while on winter feed, and two and one fourth times as much 
while on summer feed. During the year IS,431 pounds of dang and 
6,454 pounds of urine were voided per cow. 

The following table shows the distribution of nitrogen in feed, milk, 
and urine, and the proportion of nitogen recovered in the urine: 

Nitrogen in food, milk, and urine. 


■ ■ 

Nitrogen in— 

Proportion 
of nitrogen 
in food 
recovered 
in urine. 

Proportion of 
nii.ogen in 
food less that 
in milk,recov¬ 
ered in urine. 

rood. 

Milk. 

Urine. 


Pounds 
103.07 
110. 71 
83.20 

i 

Pounds. 
45.10 
25,31 
19.83 ; 

Pounds. 
7b 72 

sr>! os 

Per cent 

Per cent. 

Tot'll for seven winter mmifhs_-__ 



Total for five HUTnme.T* months____.... 

38. 04 

5. 01 
7.73 ; 

6. 34 : 



Average per month for winter months. 

Average per month for summer months. 

Average per month for year. -. 

32 

40 

38 

41 

61 

49 


The percentage of potash and of phosphoric acid in the urine were 
determined every third month. The liquid manure, which often had 
been hi contact with the dun g and drained into the urine cistern of the 
stable, was also sampled an d analyzed, with the following* results: 

Analysis of cow manure and liquid manure. 


Cow urine. 


Liquid manure from stable. 



Spring. 

Sum¬ 

mer. 

An- 1 Win- 
tnirra. ter. 

Aver¬ 

age. 

Jan., 

1889. 

Bee., 

1889. 

Dec., 

1890. 

April, 

1891. 

Oct., 

1891. 

April. 

1892. 

Aver¬ 

age. 

! Pr. ct. 

Pr. ct. 

Pr. ct ! Pr. ct 

Pr. ct 

Pr- ct. 

Pr. ct 

Pr. ct. 

Pr. ct. 

Pr. ct 

Pr. ct 

Pr. ct. 

Nitrogen .... 

1.482 

1.007 

1.057 | 1.201 

1.187 i 

0.441 

0.828 

0.469 

0.491 ! 

0.384 

0.441 

0, 426 

Potash....... 

1.131 

1.279 

1.413 ! 1,181 

1. 272 

0.454 

0.356 

0.350 

0,519 

0.405 

0.365 

0. 438 

Phosphoric. 



■ i 









acid-... 

0.055 

0. 009 

0.012 i 0.024 

0.021 

0.012 




0. 011 

.0.927 

0. 017 


Experiments in preserving liquid manure .—Six experiments are 
reported in keeping liquid manure in a small tight cistern made of 
stone and lined with cement and asphalt. The liquid manure was kept 
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in tlie cistern from one to six months at a time. In all, 18,107 pounds 
of liquid manure, was placed in the cistern and 17,990 pounds taken 
out, a loss of 111 pounds. The nitrogen decreased from 84.29 pounds 
at the beginning to 80.88 pounds at the end, and the potash from 89 
pounds to 88.95 pounds. The average loss per month was 0.3 per cent 
of liquid manure, 1.7 per cent of nitrogen, and 0.1 per cent of potash. 

Field experiments with liquid manure .—Experiments with liquid 
manure for grass land and inangel-wurzels were conducted during 
1889-1)2. In the experiment on grass land 344, oil-, and 69 barrels of 
liquid manure per acre were applied in October, December to January, 
and April, respectively. In all cases but one the yields of hay per 100 
pounds of nitrogen applied were larger with the larger applications 
in which the liquid manure was sprinkled over the land during Decem¬ 
ber and January. It was found better, where practicable, to keep the 
manure over winter and apply it in the spring. 

Liquid manure which had been kept for some time (one to six months) 
in the cistern was compared with fresh manure in a number of experi¬ 
ments. In every trial the yield of hay was relatively larger where old 
liquid manure was applied. Analyses show that the old liquid manure 
contained less nitrogen, ammonia, and phosphoric acid, but more potash 
than the fresh liquid manure. 

As to the best time to apply manure in summer, tlie best results with 
grass and with root crops were obtained when the liquid manure was 
applied in April or in July (for roots). u The liquid manure intended 
for grass land ought generally not to be kept long after April 1, but 
ought to be distributed as it accumulates,’ 7 Eor inangel-wurzels the 
highest yields were obtained in applying the manure in July, with 
April coming next. It is possible that the better results during July 
are wholly or partly due to the greater potash content of summer urine. 

As regards the manner of applying the liquid in the root field during 
the growing period of the roots, the result of three years 7 work shows 
plainly that liquid manure should be distributed only between the rows, 
and that the later during the summer the manure is applied the rela-' 
tiveiy poorer the results obtained from distributing it over the whole 
field. The author describes delivery tanks constructed for the purpose 
of applying the liquid manure between the rows.—F. w. w. 

Experiments in manuring meadows, Edler (Brmmschw. landw . 
Ztg.j 61 (1893), No. 41 , pp. 175 , 176). —In four localities in the Harz 
Mountains, Germany, experiments were conducted to determine the 
most profitable commercial fertilizers for meadows. In three of the 
experimental fields, representing three classes of soil, the number of 
plats was 20. The fourth experimental field, where only 15 plats were 
used, had to be abandoned on account of imperfect drainage. Prior to 
the first manuring the yield of hay on each plat was determined and 
the plats were then so grouped .that the average productiveness of the 
plats devoted to each fertilizer was practically the same. 



520 


EXPERIMENT STATION RECCED. 


Lime, kainit, ground Thomas slag, and nitrate ot soda were used 
singly and in combination, at the rate of 1,000 pounds ot lime per acre, 
480 pounds of kainit, 400 pounds of slag, and 160 pounds of nitrate 
of soda. These fertilizers were applied in the fall. 

For four years. 1880 to 1880, inclusive, the applications were repeated 
annually on the same plats. During the next three years, 1890 to 1892 ? 
no fertilizers were applied, and the residual effects of the different fer¬ 
tilizers on the hay crop were thus determined. 

The following table gives the average results in the three localities 
for the four years when the fertilizers were applied annually, reckoning 
the yield of the unmanured plats at 100: 

Effect of fertilizers on the yield of hay . 



At Bre- 
merkohe. 

At Ein- 
ersbnrg. 

At Bo* 
land. 


100 

100 

100 

108 

112 

102 

133 

no 

134 
136 
163 


105 

108 


120 

116 

Thomas sing ................. 

09 

105 

Limefind kainit....-... 

125 

127 

"Lime: and Thomas sla <p ..... 

104 

110 

Kainit and Thomas slats ..... 

148 

136 

lame, kainit, and Thomas slais __..._......._................ 

131 

134 

"Lime, kainit, Thomas slag*, and nitrate of soda. 

159 

160 



The above table shows the favorable effect of kainit, either alone or 
in combination with Thomas slag. With kainit at 30 cents per 100 
pounds, Thomas slag at 42 cents, lime at 144 cents, and nitrate of soda 
at $2.76, a mixture of kainit and Thomas slag gave the largest net 
profit, followed by kainit alone, and then by a mixture of kainit and 
lime. No other application was profitable. 

The favorable residual effect of a mixture of kainit and Thomas slag 
was apparent during the years 1890-92, when no application of ferti¬ 
lizers was made. —J. f. d. 

Influence of the size of grains of seed wheat on the yield of 
the resulting crop, F. Dbprez (Jour. Agr . Prat., 57 (1893), No. 41, 
pp* 503-505). — At the experiment station of Cappelle large grains from 
both the middle and the extremity of the ear were compared with 
small grains from the same parts of the ear as to their relative values 
for seed. The comparison of large and small grains was repeated on 
three varieties of wheat, using seed from the ears ripening earliest and 
from those ripening latest. ■ The seed was carefully sown at a distance 
of 20 centimeters (8 inches) each way, the drills sown with large grains 
alternating with those sown with small grains. For the crop of 1892 
all seed grains were from the middle of the ear; in 1893 seed from the 
middle and extremity of the ear was used. The results for both years 
appear in the following table: 
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Yield of 'wheat per hectare from large and small grains of seed. 


Variety No. 1: 

Early ears, middle.. 

Late ears, middle. 

Variety No. 2: 

Early ears, middle. 

Late ears, middle.. 

Variety No. 3, early ears, middle 


Variety No. 1: 

Early ears, middle. 

Early ears, extremity. 

Late ears, middle... 

Late ears, extremity. 

Variety No. 2: 

Early ears, middle. 

Early ears, extremity. 

Late ears, middle.. 

Late ears, extremity. 

Variety No. 3, early ears, middle. 


From 

large 

grains. 

From 

small 

grains. 

Difference 
in favor 
of largo 
grains. 

Kg. 

Kg. 

Kg. 

5, 72G 

4. 799 

927 

6,172 

4, 235 

1, 937 

5, 231 

3,123 

2,108 

! 4,080 

2,456 

2, 224 

5, 879 

3,543 

2, 330 

5,835 1 

5,709 

06 

5, 492 

4, 425 

1, 067 

5, 809 

4,347 

1, 522 

5, 291 

4, 491 

800 

5,142 

5, 035 

107 

5, 587 

5, 242 

345 

0, 330 

4, 543 

1, 787 

4, 897 

4, 393 

504 

0, 3 05 

6,101 

204 


Iii every case large seed gave a heavier yield of grain than small 
seed. The yield of straw was also greater from the use of large grains, 
except in one case. 

The author draws no conclusion as to the relative value of the earliest 
and latest ears of wheat or grains from the middle and from the ex¬ 
tremity of the ear as sources of seed wheat.—J. F. d. 

■ On the germination of Ricinns, L. Sablon ( Compt. Rend., 117 
(1893), Wo. 16, pp. 524-527). —The author has made a study, from a 
chemical point of view, of the modifications produced during the .ger¬ 
mination of the seed of Iiidnus . The chemical composition of the 
seed is, according to Husemarm, water 6 per cent, nitrogen 19 per cent, 
fat 06 per cent, soluble carbohydrates 3 per cent, fiber 2 per cent, and 
ash 3 per cent. The authors investigations were on the variation of 
the fats, fatty acids, and glucose. ' He has determined the different 
stages of germination by the length of the radicle, on the ground that 
the chemical phenomena observed in a sprouting seed is proportional to 
the state of development of the plant rather than the duration of the 
period of germination. 

13093—No. 5-6 
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EXPERIMENT STATION RECORD. 


The following table shows liow the oil content diminishes in the 
albumen and plautlet in proportion to the increased length of the 
radicle: 

Analysis of germinating seed . 


Length of radicle. 

Albumen. 

Plautlet. 

Weight 
of dry 
matter. 

Weight 
of oil. 

Per cent 
of oil 
to dry- 
matter. 

Weight 
of dry 
matter. 

Weight 
of oil. 

Per cent 
of oil 
to dry- 
matter. 

Cm. 

Grains. 

Grams. 


Grams. 

Grams. 


0 0* ... 

2. 9S0 

2.054 

69 




0.7....... 

1.910 

1.280 

67 

0.116 

0. 076 

45 

1.3. 

2.069 

1,223 

59 

0.389 

0. 038 

20 


3. 020 

3.344 

44 

0.636 

0.133 

17 


1.836 

0.067 

36 

0. 589 

C. 080 

13 


1. 297 

0.310 

24 

0. 662 

0. 061 

9 


1.015 

0.364 

22 

0. 830 

0. 070 

8 

10. 

1.228 

0.253 

20 

0. 680 

0. 066 

9 


1.261 

0.135 

. n 

0. 840 

0. 060 

7 


* Albumen and embryo. 


The above tqble shows a constant decrease in the oil content of the 
albumen until it reaches about 10 per cent at the end of germination, 
that is, when the cotyledons have emerged from the albumen. It also 
shows a constant decrease in the oil content of the plautlet to about 8 
per cent. 

The fatty acids were examined and their amount estimated by the 
quantity of soda required to neutralize them. In the albumen the 
quantity increased somewhat irregularly with the germination. In the 
plautlet the maximum was reached when the radicle was a little less 
than 1 cm. in length. The author was not able to decide positively 
on telepresence of glycerin. Glucose existed in very small quantities in 
the albumen of the seed, but increased rather rapidly during germina¬ 
tion, as is shown by the following table: 


Glucose in germinating seed. 


Length of radicle. 

Weight of 
dry matter. 

Glucose. 

Per cent of 
glucose to 
dry matter. 

0.0*............ 

Grams. 

2,302 

1.953 

Grams. 

0.010 
0.064 
0.130 
0.210 

0 222 

0.4 

3 

1.5 centimeters._______'___ 

2.0 centimeters......■ *___ T . _ 

1.784 

2.000 

7 

4 .'O' centimeters.. -..... 

10 

13 

14 

■' 8.0 centimeters..•..........;... J 

1.615 

10.0 centimeters......... 

' 1.228 

0. 175 




* Whole seed., i. e., albumen and embryo. 


When the albumen and plautlet are both considered, as much as 20 
per cent of glucose is sometimes found. From this it would seem that 
the glucose is provided more or less directly by the transformation of 
the oil, and the content of one diminishes as the other increases. 

The author has investigated the decrease of the oil content and the 
increase of the glucose in artificial conditions and finds practically the 
same results as previously given. 
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He compared the isolated albumen of germinating seeds with that 
still connected with the embryo and found the change took place faster 
in tlie isolated albumen than in the normally germinating seed,—w, h. e. 

Weeds of Ontario, J. H. Panton (Ontario Agr . College Bui Ho. 91, 
Hov. 15 , 1893, pi). 7 , figs. 4 ).—Eeplies to the author’s inquiries give the 
following twenty-five as the worst weeds in Ontario: Canada thistle, 
wild mustard, wild oats, oxeye daisy, burdock, couch grass, ragweed, 
wild peas, cockle, dock, redroot, bur, wild Has, foxtail, pigweed, 
black bindweed, milkweed, sorrel, purslane, blueweed, mullein, may¬ 
weed, lamb’s quarters, sow r thistle, and bindweed. The species are 
given in the order of their relative badness. Descriptions and illustra¬ 
tions are given of penny cress (Thlaspiarvense), tumbleweed (Sisym¬ 
brium sinapistrum ■), wild carrot (TJaucus carota), elotbur (Xantliium 
cam-dense), and dodder ( Cuscuta trifolii). These weeds are becoming 
established and the public is warned against them. A systematic list 
of 92 species of weeds representing, 76 genera and 28 orders, is given, 
together with information as to the period of their duration.—w. h. e. 

The propagation of pourridie of the grape through cuttings and 
scions packed in layers of sand, A.Prunet ( Comp. Bend., 117 (1893), 
Ho. 17, pp. 562-564 ).—The author calls attention to the usual practice 
of packing cuttings and scions of grapevines in layers of sand, either 
when intended for shipment or to be kept for a time until planted or 
grafted. The sand protects them and prevents the growing of buds 
or roots, but the lack of air and unavoidable presence of some mois¬ 
ture makes it a favorable place for the development of fungi. 

Yiala has already shown* that Selerotinia fuekeliana is propagated 
in this way and when the sclerotia of the fungus come between the 
contact surfaces of graft and stock they prevent their union. 

Specimens of young vines were submitted to the author which had 
been grafted in the spring of 1892 and which were plainly affected in 
some way. The author found the subterranean portion of the stock 
nearly covered with a thick mat of uniform brown mycelial filaments, 
the characters of which agreed with those of Dematophora glomeraia, 
the cause of pourridie in sand or sandy soil. The later observation of 
the eonidiophores confirmed the determination that the fungus was 
Dematophora glomeraia. An investigation showed that the stock of 
the vine had remained for a long time before planting in a dark, damp 
cellar, in sand which had been used for many years for the storing of 
grafts, cuttings, and rooted plants. The cuttings and some rooted 
plants had doubtless carried the Dematophora to the sand at some 
previous time and it was still being propagated and distributed by 
means of the cuttings placed in it. The author thinks that uncon¬ 
sciously in this way the disease is spread to regions and vineyards not 
infected. 

# ReY. gen. Bot.» 3 (1891), p. 145. 
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The sand in which cuttings and grafts were received was examined at 
the request of a number of viticulturists and among the debris were 
evidences of the presence of Bematophora glomeratei. It had already 
caused the disease in two vineyards. In three other cases were found 
Emleria hypogca , thought to be another cause of the pourridie. The most 
serious feature of this disease is that the affected plants will surely die 
and will for a long time inoculate the soil. In order to prevent the 
propagation and distribution of these diseases of grafts and stock 
the author suggests the folio wing precautions: Sand intended to receive 
cuttings, scions, or rooted plants should be clean, aired, and not too 
damp; it should be stored under a shed with a north exposure; its 
humidity should not be permitted to exceed 10 per cent; no cuttings 
or plants not used should remain in the sand indefinitely; and it 
should be heated every year in an oven to sterilize it, or, where this 
is not practicable, during the heat of summer it should be exposed on 
some level place to the air and sun, and frequently stirred.— w. H. e. 

The Peziza of mummified quince fruits, E. Prillieux (Bui 8oe . 
j Bot. France , dO ( 1893 ), Wo. 3, pp. 219 , 220). — The author has been for 
some time studying the disease of quince leaves. Specimens from one 
of the provinces submitted to him were covered with a white powder, 
the spores of a Monilia, which was determined as M. Unhartiana , 
already reported from Hungary as living on the leaves of Primus 
padm, and in Italy on the leaves of the quince and service tree, and 
described and figured by Briosi and Cavara as Ovularia means . 

The author reports the abortive and mummified fruits of tlie quince 
as very abundant, while their leaves were covered by the Monilia 
fructification. The filaments of the fungus mycelium had forced their 
way through the tissues, making a compact mat. Specimens were 
exposed in pots near the laboratory, where in winter they were often 
covered with snow. Toward tlie middle of March the fruits were 
covered with the apothecia of a Peziza whose spores germinated 
readily in moist air, producing germination tubes somewhat similar to 
those shown by Woronine as of the Peziza of Yaednkm fruits. 
The young leaves of the quince were inoculated and the disease 
readily produced. The resemblance of the fungus to JSclerotinia padi 
and 8. mmeparm is quite marked. The author thinks this disease 
quite different, however, and has described it under the name Pezim 
Imhartiana . —w. H. e, 

A new enemy of the vine (Elanyulus guttulatns), M. Fontaine 
((JompL Bend,, 117 (1893), No, 16, pp. 527,528). —Last April the author 
planted non-rooted cuttings of four American varieties of grapes. 

' The cuttings were sunk as far as the upper bud in the soil and every¬ 
thing was done to contribute toward their successful growth. The 
sprouts appeared very irregularly here and there throughout the 
nursery. The author uncovered the plants to find the cause of their 
behavior. Those which showed no signs of life were dug up and small 
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myriapods were found, 5 to 10 for each sprout, forming regular knots 
of about the size of a small pea. All parts underneath the soil were 
equally attacked. Some of the young shoots were attacked by these 
pests, and tunnels extending many centimeters into the interior of the 
branches were observed. The author collected as many as possible 
and in that way saved part of his plantation. The determination as 
BI any ulus guttuJatus was made by F. Henneguy, of the College of 
France. This myriapod is a well-known enemy of strawberries, salad, 
and other tender plants, but this seems the first report of its attacking 
the grape. 

Watering with a solution of sulpho-carbonate of potassium, or the 
application of sulphur to the soil before planting, will prove beneficial 
in reducing the number of the myriapods.— W. H. E. 

Effect of salt on the digestion and exchange of albuminoids, S. 
Gabriel (ZtseJir. Biol., 29, Wo. 4, pp. 554-569). —The author prefaces 
the account of his experiments with a resume of the investigations on 
this subject which indicates that the action of salt is only imperfectly 
understood. 

Two separate experiments are reported, each with two sheep. These 
were fed hay to which 10 and 30 grams of salt, respectively, per head 
daily was added in two periods of about a week each. In some cases the 
rate of digestibility of the nitrogen was slightly higher when salt was 
fed, and in others there was no effect. In one case an after effect of 
the salt seemed apparent. In each case individuality bore a prominent 
part. 

As to the effect of salt on the breaking down of the albuminoids of 
the body, the results with different animals are at variance. When 
it is remembered that Yoit and Weiske found that salt increased the 
nitrogen exchange, while in the majority of cases in these experiments 
and Dixbelier’s experiments a decrease of the exchange is apparent, and 
that in one case no action was apparent, the only sure conclusion is 
that the action of salt Is not the same under all conditions. The data 
thus far secured do not establish any connection between the action of 
salt on digestibility or exchange of nitrogen, the diuretic action, the 
amount given, and the manner of feeding. It may all be a matter of 
individuality. —E. w. A. 

The digestibility of rations when fed in one and in several por¬ 
tions, H. Weiske (Ztsclir. physiol. Chem ., IS, No. 2, pp. 109-111 ).—The 
author reports experiments in which like amounts of the same ration 
were fed in a single portion and in several separate portions, and the 
digestibility was determined. A sheep fed on a ration of hay and oats 
digested the following percentages of the nutrients: 



532 


EXPERIMENT STATION RECORD. 


Percentage of nutrients digested by sheep. 


Maimer of feeding. 

Protein. 

Fat. 

Cellulose. 

Nitrogen- 

free 

extract. 

Fed in one portion...- 

Per cent. 
58.12 i 
02.20 
+4.08 

Per cent 
78.20 
82.40 
44.14 

Per cent. 
30.00 
33.8 ) 
—2.26 

Per cent. 
77. 97 

Fed in four portions. 

70. 34 
—1.63 




The explanation offered for the better digestion of the protein and fat 
when fed in four portions is that in consuming the food in small por¬ 
tions the digestive juices were able to act more thoroughly and more 
intensely on the food. 

Experiments are also reported with rabbits fed different total 
amounts of food per day. The results follow: 


Percentage of nutrients digested by rabbits. 


Food given daily. 

Protein. 

Fat. 

Cellulose. 

Nitrogen- 

free 

extract. 

93.5 grams of oats...... 

Per cent. 
66.8 
81.3 
92.6 

Per cent 
\ 93.6 

94.7 
93.1 

Per cent 

19.6 
10.4 

34.7 

! 

Per cent. 
67.9 
84.2 
86.5 

84- 5 prams of oats ........ 

52.0 grains of oats__ ___..._ 



With respect to most of the nutrients the percentage digested in¬ 
creased as the amount fed diminished.— e. w. a. 

The value of asparagin in the nutrition of herbivorous animals, 
H. Weiske ( Ztschr . Biol., SO, Wo. 2, pp. 254-278). — Experiments with 
herbivora, rats, dogs, and pigeons, by a number of different investi¬ 
gators, have tended to show that while asparagin was not equivalent 
to the albuminoids in performing the functions of nutrition, it possessed 
a certain value for conserving the albuminoids, especially in a ration 
relatively poor in albuminoids and rich in carbohydrates.* Under 
such conditions its addition to the ration enabled a storing of albumi¬ 
noids in the body which had not taken place on the basal ration; and 
again, it was used to replace apart of the albuminoids in the ration of 
milch cows without any perceptible effect on the live weight or milk 
production. 

The author points out that this conserving action of asparagin must 
not be considered the same as that attributed to carbohydrates. Both 
may favor the storage of albuminoids in the body, but while the con¬ 
serving action of the carbohydrates takes place when added to a 
ration rich in albuminoids and having a narrow ratio, but not in a 
ration already rich in carbohydrates and poor in albuminoids, the con¬ 
serving action of asparagin, on the other hand, is manifest in a ration 
poorin ; ^buminoid8;ani; having ; 'a,.wide;ratiof'-vy .by; 

* For r€sum6 and account of earlier experiments by the author, see E. S. B., 
vol. xi, p. S>30. 
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For instance, a ration of potatoes and straw or Lay and starcli fed 
to herbivorous animals is not fitted for production* The addition of 
starch does not improve such a ration, but makes the matter worse. 
The addition of albuminoids, or of asparagin, improves such a ration 
and is followed eventually by the storage of nitrogen in the body. 

The author reports a trial with five rabbits, all of the same litter, 
and about seven months old. Two of the lot (Nos. 1 and 8) were killed 
at the beginning of the trial, and the teeth, bones,-and flesh partially 
analyzed. The three remaining were fed as follows: No. 2, nitrogen- 
free food exclusively; No. 4, the same food, except that a part was 
replaced hf a like amount of asparagin; and No. 5 the same as No. 4, 
except that fibrin was fed in place of asparagin. Each animal was 
kept in a separate pen. lined with tin. 

As a rule No. 2 (carbohydrates) ate its food most eagerly when the 
day’s ration was given, while the others ate theirs more gradually 
through the day. In six weeks’ feeding the weight of No. 2 diminished 
from 2,430 grains to 1,465 grams. It was then so weak and nearly dead 
that it was killed. It had lost 965 grams, or 40 per cent. 

No. 4 (carbohydrates and asparagin) thrived well for the first three 
weeks, and after that gradually diminished* in weight and lost its 
appetite, so that it was killed at the end of eight weeks. It had lost 
during the trial 690 grams, or 30 per cent. 

No. 5 (carbohydrates and fibrin) lost 310 grams in eight weeks, or 
14.7 per cent. 

Nos. 4 and 5 were killed, and, together with No. 2, analyzed the 
same as the two killed at the beginning. The data show that the 
weights and the flesh, fat, and nitrogen were much lower in the case of 
No. 2 than No. 4, indicating that the asparagin and carbohydrates had 
been a far more advantageous food than the carbohydrates alone. No. 
4 fell considerably behind No. 5 (carbohydrates and fibrin) in all 
respects except the amount of fat, which was nearly the same for 
both, indicating that for fat production asparagin was nearly equal 
to fibrin. 

The excreta from all the rabbits gave a reaction for starch, and, after 
treatment with hydrochloric acid, for sugar, although the reactions were 
weak in the case of Nos. 4 and 5. The feces of all three animals contained 
about the same amount of nitrogen, which in the case of No. 2 (carbohy* 
drates) must have been derived principally from the metabolic products, 
digestive fluids, mucin, epithelium, etc. The feces of No. 2 contained 
considerably less undigested crude fiber but much more carbohydrates 
than those of Nos. 4 and 5. From the figures showing the percentages 
digested it appears that No. 2 did not digest the carbohydrates as 
nearly completely as Nos. 4 and 5. 'While the last two voided only 
about 2 grams per day undigested, No. 2 excreted more than twice 
that amount. The author concludes from this that asparagin, like 
albuminoids, under favorable conditions may favorably influence the 
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The investigation casts some light on the question of feeding 
standards for man and animals, and indicates the waste of valuable 
nutrients which, may result from the improper combining of food mate¬ 
rials.— E. TV. A. 

Effect of decoctions of tea and coffee on artificial digestion, 
0. SCHULTZ-SOHULTZENSTEIN (Ztschr. pkifsiol, OllGM1S ) pp. 131 , 
132 ).—Boiled egg was chopped into millimeter cubes and separate 
amounts digested in 30 c. c. of artificial digestion solution containing 
0.16 per cent of hydrochloric acid for eight hours at 37.5-39° 0. One 
portion was digested with the digestive solution alone; and in other 
cases there was added to this 10 e. c. of tea, 10 c. c. of coffee, and 10 
c. c. of pure distilled water, respectively, the object of the water being 
to control the effect of the dilution of the digestive solution on the 
digestion. The tea was made with 100 c, c. of water and 6* grams of 
black tea, and the coffee with 100 c. c. of water and 12 grams of roasted 
coffee. The results follow: 


Percentage of albumen in boiled egg digested bg artificial digestive solution. 



With di¬ 
gestive 
fluid 
alone. ' 

With ad¬ 
dition of ! 
10 C. 0. Of; 
tea. 

! 

With ad¬ 
dition of 
10 c. c. of 
coffee. 

With ad¬ 
dition of 
10 c. c. of 
water. 

TFiraf. PTjiF>rimf\nt __............._.......... 

Per cent 
94.67 
94.06 1 

Per cent. 
OS. 60 
64. 07 

Per cent. 
61.34 
61.24 

Per cent. 
93.34 
91.32 

inil (Psvppri m p>nt,_■______„_........ 



It will be seen that the addition of pure water affected the digestion 
very little, wdiile the addition of tea or coffee diminished it very 
materially. 

At the conclusion of the digestion the liquid was filtered. The fil¬ 
trate gave a peptone precipitate with nitric acid, acetic acid, and 
sodium chloride, but this was very small where tea or coffee had been 
added. The residue on the filter was a deeply colored, glutinous mass. 

In former trials, in which the egg was'not chopped as fine, the 
digestion in the presence of coffee and tea was even more unfavor¬ 
able.— e. TV. A. 

On the preservation of milk for the determination of its fat 

content M. Weibxjll (SvensJc Icemisk Tidsshri/% 1893 ).—'The author 
recommends potassium permanganate as a preservative and states that 
60 to 100 mg. of the finely powdered salt added to about 20 c. c. of milk 
will keep the same for several months, u at least at the temperatures 
at which I have so far worked, viz, 64-72° F.” Sufficient permanga¬ 
nate is used to give a dark brown color to the milk, and after 
securely corking the bottle it is immediately and vigorously shaken 
until all the permanganate has been dissolved. The color remains for 
a couple of days when the milk turns lighter colored,' and after'four to 
six days is nearly decolorized. A new portion of permanganate is 
then added and the brown color restored, which will insure the pres¬ 
ervation of the milk for a long* time. 
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Comparative analyses are given of four samples of skim milk and four 
of whole milk, the samples having been analyzed as they were sent in 
to the Alnarp experiment station, and also six to fifty-six days later, 
permanganate having been added. The greatest difference found was 
0.1 per cent, and in eight out of eleven cases the difference was 0.05 per 
cent or less.— f. w. w. 

Report of the control and experiment station in Christiania, 
Norway, 1892, F. II. Werenskiold (Norsk Landbrugs beretning for 
1892 , Christiania , 1893, pp. 72-92). —This station was established Octo¬ 
ber 1, 1891, and began chemical work February 1, 1892. In all 1,037 
samples of feed stuffs, fertilizers, soils, dairy products, etc., were 
sent in for analysis or examination during 1892. Besides the analytical 
work done for private parties, the station conducted a number of experi¬ 
ments, chief among which was a cooperative fertilizer experiment to 
compare finely ground Thomas slag with superphosphate on clay soils. 
Two pounds of phosphoric acid in the form of finely ground Thomas 
slag was used in the place of one pound of soluble phosphoric acid in 
superphosphate. The experiments were originally planned by the State 
Agricultural Society, and have been continued for four years. The 
results of the first three years’ trials, the only ones so far completed, 
show that Thomas slag in the quantities given can be advantageously 
substituted for superphosphate on clay soils. 

Adulterations of concentrated cattle foods .—The quality of the rape-seed 
meal examined (81 samples) varied greatly ; most samples contained a 
large quantity of seeds other than rape seed, and many contained only 
weed seeds with no trace of rape seed. “The' latter kind is imported to 
Hamburg from southern Russia in the form of cakes, but as these can 
not be sold as such, having a different appearance from rape-seed cake, 
they are ground fine and sold either mixed with rape-seed meal or in 
mi mixed condition. The cost of the latter goods is lower than that of 
rape-seed meal.” 

The linseed meal examined (16 samples) was often derived from, 
impure seed or adulterated with hemp-seed meal or undecorticated 
cotton-seed meal. “These adulterated goods are imported from Ger¬ 
many (perhaps also from America), and are so finely ground that the 
adulteration can only be detected by microscopic examination. The 
protein and fat contents of such goods, as a rule, correspond with that 
of good linseed meal.” 

Eye feed (12 samples), the refuse from rye flour milling, was in one 
case adulterated with barley bran, and in two cases with oat bran. 
“ Rye feed as a rule contains weed seeds, among which may be men-' 
tinned cockle and ergot. The weed seeds are generally crushed, but in 
several samples whole well developed seeds were found which doubtless 
would keep their germinative power until they could develop in the 
field in the spring.” 

Barley bran (9 samples) was also found to contain many weed seeds 
as a rule and also spores of ergot.—F. w. w. 



TITLES OF ARTICLES IN RECENT FOREIGN PUBLICATIONS. 


CHEMISTRY. 

Recent advances in agricultural chemistry. — Chem. News, 68 {1893), No. 1772, 
pp. 228, 229; No. 1773, p. 240. 

The examination of copper sulphate, J. Ruffle. — Analyst, 18 (1893), Nov., pp. 
279-281. 

Distinction between Iron pyrites and oxide of iron in the commercial 
analysis of mineral phosphates, H. H. B. Shepard. — Analyst, 18 (1893), Nov., pp. 
261-269. 

The action of zinc and magnesium upon metallic solutions, and the de¬ 
termination of potash, A. Villiers and F. Borg-. — Bui. JSoe. Chim. Baris, ser. 8, 9 
and 10, p. 602; abs. in Chem. News, 68 (1S93), No. 1775, pp. 263, 264. 

A new method for determination of the pentosans occurring in plants (Nine 
mm Methode zur quantitativeii Bestimmung der in den vegetabilien vorlcommenden Bento - 
smien) E. Hotter. — Chem. Ztg17 (1893), No. 95, pp. 1743-1745 . 

Methods of analysis for sugar beets (Commission chargee d'diudier et de determi¬ 
ner Us conditions de Vanalyse de la belterave d sucre) L. Jadoul and A, Petermann.— 
Bui. Min. Ayr. Belgique , 9 (1893), No. 4, pp. 93-111. 

Determination of the action of diastase on starch, D, B. Dorr.— Bharm. Jour . 
Trans., S3, pp. 213 , 214. 

The determination of cane sugar according to Meissl in mixtures of mal¬ 
tose, isomaltose, dextrin, and cane sugar, and in wirt in the presence of the 
other carbohydrates (Die Bestimmung des Rohr nickers naeh Meissl in Gemischen von 
Maltose, Isomaltose , Dextrin and Rohrsucker, some in Wiirzen, nebeu den anderen vor 
Jiandenen Kohlenhydraien ) J. Jais. — Ztschr. ges. Brauw., 16 (1893), p. 349; abs. in Chem . 
Ztg., 17 (1893), Report., p. 259; and in Chem. Cenibl., 1893, II, No. 19, p. 893. 

Method for the recognition of ergot (Zwm Nadmms des MuUerkorns), C. 
Hartwich. — Schweiz. Wochenschr. Bharm., 31, pp. 369-371 ; abs. in Chem. Centbh, 
1893, II, No. 19, p. 893. 

Method for recognition of diastase in the leaves of plants, S. Jentys.— Bui. 
Acad. Sci. Cracovic, 1892, p. 375; abs. in Cenibl. agr. Chem., 22, p. 710; and in Chem. 
Cenibl., 1893 , II, No. 19, p. 890. 

The chemistry of plant fibers—celluloses, oxycelluloses, and ligno-celluloses, 
C. P. Cross, E. J. Bevan, and' C. Beadle.— Chem. News, 68(1893 ), No. 1772, pp. 
225-227; No. 1773, pp. 835,236. 

Analyses of substances of interest to agriculture—marls, fodder beets, wheat 
screenings, spent tan bark, and buckwheat hulls (Analyse de substances intern- 
sant!agriculture), A. Fetermany and J. Graftiail— Bui. Sta. Agron. Gembloux, No. 
52, July, 1893, pp. 27-31. 

A new sulphurated hydrogen apparatus (Noch ein newer Schwefehvasserstaff- 
apparat), 0. Hergl.— Chem. Ztg., 17 (1893), No. 87, p. 1599 , fig. 1. 

A burette with arrangement for automatically filling to the zero mark (Bu¬ 
rette mit automalwchen NuUpunMeinsteUmig and mit Vorrichtung mr automatischen Full - 
ting). — Chem. Ztg., 17 (1893), No. 85, p. 1566, fig. 1. 
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An automatic apparatus for filtering and for washing precipitates with cold 
or hot water (Eine selbstthatUje Yorrichtung sum Fillrlren und sum Auswaschenvon 
Niederschldgen mil kaltem mid heissem Wttsser), P. N. Raikqw.— Chem. Ztg., 17 (1393% 
J\ T o. 85, pp. 1565, 1566, jigs. 3. 

The chemical constitution of silk (TJebcr die constitution der &eide), II. Silber- 
MANN.— Chem. Ztg17 (1893), No. 93, pp. 1693-1695. 

Note concerning a system of ventilating a chemical laboratory (Note sur le 
sg si erne d'aerage adopts an laboratoirc (V analyses de Vet at a Qand.) — Bid. Min. Apr. Bel « 
gigue, 9 (1893), No. 4, pp. 55,56. 

BOTANY. 

The andrceciuni of Philadelphus (Ueher das Andrceceum von PhiladelpJius), R. 
WettstfJN.— Ber. dent. hot. Ges., 11 (1893), No. 8, pp. 4S0-4S4. 

Observations on Sherardia arvensis (Bemerlcitngen zu Shcrardia arvensis), L. 
Geisenheyner .—Ber dent. hot. Gcs., 11 (1893), No. 8 , pp. 493-499. 

The morphology and development of Fenicillium luteum (Zur Morphologic und 
EntwicIdangsgeschiehte dcs Penicillium luteum, eincs iiberaus haufigen griinen Sckinmel- 
pilzes), C. Wei-lmek.— Ber. dent. hot. Ges., 11 *(1893), No. 8, pp. 499-516. 

Concerning the use of concentrated must for fungus cultures (MUtheilung 
Tiber die Venvendung von concentrirtem Most fur Pilzculturen), J. AYortmann.— Bot. 
Ztg., 51 (1893), No. 12, p. 177; abs. in Bot. Centbl., 56 (1893), No. 10,pp. 289-290. 

On the Nowacki law of the formation of the stalk of grain, and on the signifi¬ 
cance of the number of internodes of the stalks of rye and wheat (Ueber das 
Nowaclcisehe Gesets vom Ban der Getnidehalme und fiber die Bedeutnng der Gliederzahl 
der Malme vom Boggen und Welsen), Liebscher. — Jour. Landw., 41, No. 8, pp. 261-2$2. 

Boracic acid in the vegetable kingdom, with especial reference to the hop 
plant (Die Borsanre im Pjlanzenreiche, spec, in der Hopfenpflanze), O. Hebermann.— 
Allg. Brauer - und Hop fen zig. S3 (1893), p. 1781; abs. in Chem. Zig., 17 (1893), Bepert., 
p. 2855 

The effect on plants of the carbonic acid in the soil atmosphere, S. Jentys.— 
Bui. Acad. Sci. Cracovic, 1892, pp. 306-310; abs. in Centbl. agr. Chem., 22, p. 706; and 
in Chem. Centbl1893, II, No. 19, p. 878. 

Experiments in the substitution of strontium for lime in plant nutrition 

(Versa ehe Tiber den Ersatz dcs Bailees diireh Strontian bei der PJianzener miming), E. 
Haselhoff.— Landw. Jahrb., 22, No. 6, pp. 851-861. 

Experiments on the injurious effect on vegetation of water containing nickel 
(Versuche iiber die schiidlivhe Wirhmg vom nielcelhaltigem Wasser auf Fjtanzen), E. 
Haselhoff. — Landw. Jahrb., 22, No. 6, pp. S62-86S. 

The rapidity of plant growth (Beitrag zur If emit niss der Wash sth umsgesch w in dig- 
heit), F. Benecke.— Ber. dent. hot. Ges., 11 (1893), No. 8, pp. 473-476. 

The cause of cell-membrane thickening in the epidermis of roots ( Ueber die 
Ursaehe der ZelIliautweUung in der Exodermis der Wurzeln), A. Eimbacii .—Ber dent, 
bot. Ges., 11 (1893), No. 8, pp. 467-472. 

Concerning variation in flowers ( Ueber ehiige Variationen an Bin then), F. Hilde¬ 
brand. — Ber. dent. hot. Ges., 11 (1893), No. 8, pp. 476-480. 

Vegetation in an atmosphere devoid of oxygen, and considerations on the 
dawn of animal life, T. L. Phipson.— Chem. News, 68 (1893), No. 1775, pp. 259-260 . 

FERTILIZERS. 

The development of the theory of manuring (Die EntwieJeehmg der Theorie der 
Diingung), A. Cserhati.— Wien, landw. Ztg., 43 (1893), No. 87, pp. 714, 715. 

■Concerning the presence of fluorine in superphosphates (Der Fluorgehalt dcs 
Superphosphates), M. Ullman.— Wien, landw. Ztg., 43 (1893), No. 90, pp. 738, 739. 

Nitrogen content of the rain water of Java (Stickstofjgehalt des Begemvassers in 
Java), Mark. — Zuckerind., 18 (1893), p. 1521; abs.- in Chem. Zig., 17 (1893), Bepert., p. 
276, 
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FIELD CBOP8—-HORTICULTURE—FORESTRY. 

Experiments with, varieties of potatoes (Kartojfel-Anbauversueh des ncuen land - 
wirthsch aftli chen Vereins Prenzlau), Mu hr. — Lavdbote, 14 ( 1893), No. 88, grp. 851, 852. 

Grapes of variegated colors (Raisins panaches'), J. Dufour.— Citron. Ayr. Cant. 
Taud, 6 (1893), No. 10, pp. 444-44S. 

Forest fires and fungus diseases of the pine (Les agents destructeurs du pin 
maritime), R. Brunet.— Jour. Ayr. Prai.,57 {1893), No. 43, pp. 600-604. 

FOODS—ANIMAL PRODUCTION. 

The elementary composition of ox meat (Ueber die elementare Zitsammensefmng 
des Ochsenfleisehes).—Pfliigers Arch. Physiol., 55, No. 7 and 8, pp. 345-365. 

Analyses of Swiss hay (Analyses de foins recoltes dans le canton dc Vaud). — Sup¬ 
plement Citron. Ayr. Cant. Vaud, 6 {1893), No. 10, pp. 397-433. 

The detection of horse meat (Der chemische Nachweis von Pferdeffeiscli), W. 
Brautigam and Edelmann.— Pliarm. Cent. Halle, 14 {1893),p. 557; ahs.in Chem. Ztg 
17 {1893), Eepert, p. 260. 

Cassava and the manufacture of tapioca on the Island of Reunion ( Le manioc 
et la fabrication du tapioca a la Eeunion), G. Ctakenc.— Jour. Ayr. Prat., 57 {1893), 
No. 43, pp. 592-596. 

Potatoes as a food for horses {Kartoffelf utterung an Pferde), Wodarg.— Pent. 
Ian die. Prc8.sc, 20 (1898), No. 85, p. S85. 

The feeding of brans, brewers’ grains, oil cakes, ground meat, etc., in place 
of oats for horses (Ueber den Ersatz des Hafers bci Pferdefiitieruny ), Tancre.— 
TMndw. Wochenbl. Sehles. Holst., 1893, No. 42, pp. 417-419; No. 43, pp. 430-432. 

On the question of feeding raw potatoes to milch cowt, steers, oxen, sheep, 
and horses (Zur Frage von der Verfiitterung roller Ear toffeln), W. VON Eunice.— Jour. 
Lan die., 41, No. 3, pp. 199-260. 

Rations for cattle for farmers in cooperative creameries or cheese factories 

(Ueber Flitter rational fur Emdviehbcstande, deren Besitzer Mollcereiyenosscnsch aflcn 
angeschlossen sind), M. Maercker.— Mollc. Ztg., 7 (1893), No. 44, p. 603; No. 45, pp. 
614 , 615. 

The advantage of cooking and steaming foods for animals (Kochcn tend 
Dcimpfen des Flitters), B. Rost.— Mollc . Ztg., 7 (1S93), No. 42, p. 578. 

Personal observations on the breeding of animals in England and Germany 
(Beirachtungen iiber englische tend deutsche ViehzucM auf Grand von Eeisebeobach- 
tungen), Backhaus.— Landw. Jahrb., 22, No. 6, pp. 869-1002. 

A cross of the Shropshire and Bast Friesian sheep, with special reference 
to the production of milk (Ereuzung von Shropshire - nnd Ostfriesenschafen, unter 
hesonderer Beriieksicldigkeit der Milehmitzung), E. Droge .—Deuti landw. Presite, 20, 
(1893), No. 85, p. 8,94. 

Cooperative slaughterhouses in France ( Genossetmhafts-Seh Idchierdcn in Frank - 
reich).—Milch Ztg., 22 (1893), No. 45, pp. 741, 742. 

VETERINARY SCIENCE. 

Natural and artificial immunity (NaturUche nnd kunstliche Immunitdt), Johnb.— 
Beid. landw . Prime, 22 (1893), No. 86, pp. 891, 892. 

DAIRYING. 

Effect of phosphate of lime given with the food on the ash content of the 

milk (Ueber die Einicirkung des dem Putter beigegebenen phospliorsauren Kalkes auf den 
Asehengehalt der Milch), J.. Neumann .—Milch Ztg., 22 (1893), No. 43, pp. 701-704 . 

The distinction between abnormal and adulterated milk, H. D. Richmond.— 
Analyst, 18 (1893), Nov., pp. 270-279. 
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Can the specific gravity of milk which lias clabbered be accurately deter¬ 
mined? (Beitriig zur Analyse der Milch: /. Kami man das specifisckcs Geivichl einer 
Milch die geronnen ist genau bestimmenf), M. Weibull. — Chem. Ztg., 17 (1893), No, 
91, p. 1670. 

A pasteurizing and sterilizing apparatus for large creameries (Continnirlich 
wtrJcende Mi Ich - Pas ten risir- und Sterilisir-A n lags) .— Wien. landio. Ztg., 48 (.893), Mo. 
90, p. 789. 

On pasteurizing milk, and a new pasteurizing apparatus ( Ueber das PasteuH - 
siren und einen neuen Pa. s tenri si r-App a rat), i>u Roi-Peenzlau. — MolJc. Ztg., 7 {1893), 
Mo. 48, p. 590. 

The acidimeter In the dairy (UAcidimetre dans Vindustrie laitiere), P. Doknic.— 
hid. Bait, 18 (1893), No. 37, pp. 291, 292. 

G-eneral report on the continuous butter exhibit and test of quality at Copen¬ 
hagen, 1889-92 (Gesamtbericht iiber die forilaufenden Butter-A usstellungen mid 
PrUJ'inujcn in Eopenhagen 1889-1892), P. V. F. Petersen.— Milch Ztg., 22 {1893), No. 
43, pp. 704-706; No. 44, pp. 721-723. 

AGRICULTURAL ENGINEERING. 

The construction of silos {Pratique de Vensilage), S. Gu^raud.— Jour. Ayr. Prat., 

57 {1893), No. S3, pp. 229-232. 

The change and effect of irrigation waters, fifth paper (Ueber die Ycrdnderungen 
und Wirkung des Jtieselicassers bei der Beriesehtng; V. Mittheihmg), E. Fricke, E, 
Haseliioff, and J. Konig. — Landw. Jahrb ,, 22, No. 6, pp. 891-850. 

Trial with mowing machines at Aarhus (Denmark), 1892, F, Bokelmann.— 
Tidsskr. Landdkon., 12 {1893), pp. 257-334. 

The cost of mowing with various machines (Eosten und Leisiungen einer Mah- 
maschine), Schneider. — Ztschr . landiv. Cent. Per. Sachsen, Oct., 1893, pp. 369-374 . 

Trial with petroleum engines at Borreby (Denmark), 1893, G. Gastenskiold.— 
Tidsskr. landdkon., 12 {1893), pp. 335-372. 

STATISTICS. 

The viticultural school at Wsedensweil. Switzerland (Bcole de viticulture de 
Wcedensweil), S. Bieler. — Chron. Ayr. Cant . Vaitd, 6 {1893), No. 10, pp. 448-451. 

Annual Report of the Commissioner of Agriculture of Norway for the year 
1892, Christiania, 1893, pp. 316. 

Monthly review of the Berlin meat market, 1887-’92 (BuckbUek auf die 
Gestalt mig der Schlaehiviehpreise am Berliner Markte wahrend der Jahre 18S7-92 in 
Manats- und Jaliresmitteln grapMseh und tabellarisch dargesteUt), G. Mil llee .—Milch 
Ztg., 22 (1893), No » 45, pp. 735-737, colored diagram 1. 
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Colorado College.—A short course in agriculture will Ibe given tills winter, 
'beginning January 8 and continuing four weeks. Sixty lectures will be delivered 
upon stock feeding, dairying, irrigation hydraulics, horticulture, entomology, agri¬ 
cultural chemistry, farm machinery and tools, and the science of government; and 
the afternoons will he devoted to milk testing, irrigation, horticulture, and work in 
the mechanical department. 

Georgia Station. —At the regular meeting of the board of directors of the station, 
November 10, 1893, all the station officers were re-elected, excepting B. E. Hardee, 
assistant chemist, who resigned. For the present the station will dispense with a 
resident chemist. 

Illinois Station and College. —The experiment farm of the University of Illi¬ 
nois, with its buildings and a part of the equipment of live stock and machinery, 
has been placed under the control of the station. 

The College of Agriculture of the University of Illinois announces a free short 
course in agriculture to he given during the first three months of 1894. Four class 
exercises will be given daily, consisting mainly of lectures by the professors in the 
university, members of the station staff, and other scientists. These lectures w r ill 
be illustrated by free use of tbe university apparatus, collections, and models; and 
the libraries, laboratories, museums, greenhouses, and barns will be open for inves¬ 
tigation and use by the students of the course. 

Indiana School op Agriculture. —Purdue University offers an eight weeks J course 
in live-stock husbandry and dairying, two free scholarships being given to each county 
agricultural society. The instruction will consist of about fifty lectures by pro¬ 
fessors connected with the university, and special lectures on horses, cattle, sheep, 
swine, and poultry, by prominent breeders and specialists. 

Nebraska Station. —Prof. White, from Cornell University, Ithaca, N. Y., takes 
the place made vacant by Prof. G. B. Frank for ter who has gone to Minnesota. 

Ohio Station. —A substation is being organized at Neapolis in the northwestern 
part of the State for the purpose, chiefly, of studying the problem of maintenance of 
soil fertility on sandy land. The location selected is near the corners of Fulton, 
Henry, and-Lucas Counties, in what is known as the “oak openings,a region cele¬ 
brated for its sterility. Forty acres of new land have been leased for ten years. It 
is being cleared and drained, and wrill be cropped the coming spring. Mr. James S. 
Hine, B. Sc,, is the superintendent in charge. 

North Carolina Station, —The plan is instituted by the station of having a pop¬ 
ular summary of the contents of every-'bulletin occupy the first eight pages of the 
bulletin. This will be complete, in itself and give to the popular reader about all 
he would desire to learn from the experiments described. Only these eight pages 
will be sent to the general list in the State. On the eighth page will be given a table, of 
contents of the following pages which describe the experiment in detail, with a 
statement that those who may upon application, receive the complete bulletin. .The 
complete bulletin will be sent as usual to all scientific exchanges, newspapers, exper¬ 
iment station officers, boards of control, etc. 
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The advantages of this plan are that it supplies to farmers only what they par¬ 
ticularly and most generally wish to know*, and prevents wasteful distribution. 

Washington Station. —Another piece of land has been acquired for a branch 
station In the Snake Elver country, which will be devoted almost entirely to horti¬ 
culture. The tomato disease which has made such ravages in this crop during the 
last three years is to receive early attention. 

Index to Agriculture of Massachusetts. —A synoptical and analytical index 
to the fifty-two volumes (1837-’52) of Agriculture of Massachusetts lias been pre¬ 
pared by F. IT. Fowler, under direction of the State Board of Agriculture. 

The Ninth Annual Report of the New York Dairy Commissioner tor 1892 
contains an extended account of prosecutions under the laws prohibiting adultera¬ 
tion of dairy products; records of various experiments in feeding* and care of cows, 
and in making and handling butter and cheese; and a review of the condition of 
dairy interests throughout the State. 

Annual meeting of the Association of Swiss Analytical Chemists, 1893.-*- 
Chemil’er Zeitung (17, Xo. S3 and Xo. 84) gives a report of the meeting held at St. 
Gall, September 28-30, 1893. The principal subjects treated are, (1) examination 
and judgment of medicinal .sweet wines; (2) examination and judgment of honey; 
(3) testing of raw spirits, and (4) communication on brandy. 

Honey is defined as the substance secreted and stored in wax cells by the honey 
bee. The tests and determinations recommended are microscopic examination, 
determination of specific gravity of a solution of oue part by weight of honey and 
two parts of water, determination of ash and “flour,” and polarization before and 
after inversion. The various sugars, water, and saccharin may also he determined. 

Flour is determined in the aqueous solution with iodine. When the polarization 
of 50 c. c. of a 1 to 2 honey solution in a 220 mm. tube at 15° C. in a Wild polaristro- 
bometer is at least —6° 30'', the honey is not regarded as suspicions unless other tests 
have pointed that way. 

Agricultural education in Great Britain.— The report of the board of agri¬ 
culture on the grants for agricultural education in Great Britain for 1892-T3, gives 
an account of the courses of instruction and the experimental work of the institu¬ 
tions receiving grants of money from Parliament. Great interest is shown in the 
popular course's of lectures delivered in numerous localities and in the special 
courses in dairying. 

Agriculture and forestry in Russia, —A book of five hundred pages was pub-' 
lished by the Department of Agriculture and Rural Industry of Russia for use in 
connection with its exhibit at Chicago. The publication describes the extent and 
character of the various branches of agriculture in the different sections of Russia, 
and affords a means of comparison of the Russian and American systems. 

, Recent articles by station workers.*— Journal of the American Chemical So¬ 
ciety, (rol. XJ\ Xo. 11): The composition of American Cheddar cheese, L. L. Van 
Slyke; The determination of casein in cows’ milk, L. L, Van Slyke; Some points' 
relating* to the composition of cows’milk, L. L. Van Slyke. VoI. XT, Xo. 13; A 
drying oven for drying in hydrogen at the temperature of boiling* water, F. W. Morse. 

Association of Economic Entomologists.— The following are the officers for 
the coming* year: L. 0. Howard, president, Washington, D. C.; J. B. Smith, vice- 
president, New Brunswick* New Jersey; F. L. Harvey, second vice-president, Orono, 
Maine; C. P. Gillette, secretary, Fort Collins, Colorado. 
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LIST OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRICULTURE. 

DECEMBER, 1893. 


Division of Chemistry: 

Bulletin No, 38.—Proceedings of the Tenth Animal Convention of the Associa¬ 
tion of Official Agricultural Chemists, 

Division of Entomology: 

Insect Life. vol. vx, No. 2, December, 1893. 

■Office, of Experiment Stations: 

Experiment Station Record, vol. iv, No. 12, July, 1893. 

Experiment Station Record, vol. v, No. 1. 

Bulletin No. 15.—Handbook of Experiment Station Work. 

Oil 




Agricultural Experiment Station of the Agricultural and Mechanical 
College of Alabama: 

Bulletin No. 49, October, 1893.—Varieties of Wheat and Grasses. 

Bulletin No. 50, November, 1893.—Fruit Tree Blight in General. 

Agricultural Experiment Station of the University of California: 81 
Annual Report, 1891- J 92. 

Delaware College Agricultural Experiment Station: 

Fourth Animal Report, 1891. 

Agricultural Experiment Station of Florida: 

Animal Report of Treasurer, 1892. 

Bulletin No. 20, September, 1893.—Soils and Fertilizers. 

Agricultural Experiment Station of Indiana: 

Bulletin No. 46, September, 1893.—Modification of Grandeau’s Method for De¬ 
termination of Humus; Determination of Crude Fiber. 

Bulletin No. 47, November, 1893.—Does it Pay to Shelter Milch Cows in Winter? 
Skim Milk as a Food for Calves. 

Maryland Agricultural Experiment Station: 

Bulletin No. 22, September, 1893.—Steer Feeding. 

Hatch Experiment Station of the Massachusetts Agricultural College: 

Meteorological Bulletin No. 59, November,* 1893. 

Agricultural Experiment Station of Nebraska: 

Bulletin No. 29, April, 1893.—Cost of Farm Crops. 

Bulletin No. 30, October 1, 1893.—The Influence of Changes of Food and Tem¬ 
perature on the Quantity and Quality of the Milk of Dairy Cows. 

Nevada Agricultural Experiment Station: 

Bulletin No, 20. March, 1893.—Potatoes; Tobacco. 

Bulletin No. 21, September, 1893.—Nevada Weeds. 

New Jersey Agricultural Experiment Stations: 

Bulletin No. 97, November, 1893.—Analyses and Valuations of Fertilizers. 
Pennsylvania State College Agricultural Experiment Station: 


Bulletin No. 24, July, 1893.—Influence of Quantity of Food upon Economy of 
Milk and Butter Production. 

Rhode Island Agricultural Experiment Station : 

Bulletin No..26, November, 1893.—Fertilizers; Oats; Potato Scab. 

► Tennessee Agricultural Experiment Station : 

Bulletin vol. vr, No. 3, July, 1893.—Small Fruits; Grapes. 

Bulletin vol, vi, No. 4, October, 1893.—Field Experiments with Tomatoes ant 
Onions. 


I4J*' 
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Texas Agricultural Experiment Station: 

Bulletin No. 27, June, 1893,—Steel' Feeding'. 

Agricultural Experiment Station of the University of Wisconsin 
Bulletin No. 37, October, 1893.—The Russian Thistle. 

DOMINION OF CANADA. 

Ontario Agricultural College Experiment Station: 

Bulletin No. 91, November, 1893.—Weeds of Ontario. ■ 

Bureau of Industries, Toronto, Ontario : 

Bulletin No, 48, November, 1893.—Crops and Live Stoclc in Ontario. 


o 
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Yol. V. 


ICO. 6. 


Next to the agricultural experiment stations, one of the most active 
agents at present in promoting agriculture in Germany is the German 
Agricultural Society. This society, according to its constitution, is an 
association of fanners and persons interested in agriculture, devoted 
to the promotion of agriculture in the German Empire. It is national 
in its character and is one of the largest associations of its kind in the 
world. It numbers among its members the foremost agriculturists 
and. farmers of the country, including many of the investigators con¬ 
nected with the agricultural experiment stations and institutions of 
learning. It has a membership at present of 9,371 persons, which it 
has acquired in less than ten years of existence. 

The idea of this national agricultural society was conceived by Max 
Cyth, an agricultural engineer who had spent many years in England 
and seen the workings of the Eoyal Agricultural Society of that coun¬ 
try. Through his efforts a provisional society was organized at Ham¬ 
burg in 1884 with 336 members and with Count Otto von Stolberg, of 
Weniigerode, as honorary president. The formal organization as the 
German Agricultural Society took place in September, 1886, with 2,500 
members. Since that time the membership has increased very rapidly, 
the additions for the past three years averaging 1,230 members per 
annum. 

The society accomplishes its purposes through an annual meeting and 
Mr held in September in different places from year to year; a gen¬ 
eral winter meeting held at the headquarters of the society in Berlin; 
meetings of the sections on fertilizers, plant culture, seeds, implements, 
and agricultural technology and engineering; prize essays based on 
scientific investigations of various agricultural questions; testing 
materials of interest to agriculture; cooperative experiments and exper¬ 
iments carried out at its request by agricultural experiment stations, 
and through its regular publications, which include an annual report, 
or year book (Jakrbuch der deutsehen landwirtschafts GeselUchaft), con¬ 
taining over 606 pages of information in. 1893, and a journal (Mittheil- 
ungen der deutsehen hndmrtschafts jSteselfsehaft) appearing irregularly 
two or three times a mouth. 

m 
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The annual meeting and agricultural fair was held in 1893 in Munich, 
and was the eighth held by the society. At this there were entered 
3,074 head of farm animals of various kinds, 1,552 exhibits of agrictil-^ 
tural products, and 1,982 exhibits of farm implements and machinery; 
and cash prizes amounting to $19,000 were awarded. There were 
100,600 paid admissions, amounting to about $31,825. In nearly every 
respect the Munich fair was the largest and most successful one held 
by the society. 

The various sections of the society meet at Berlin several times during * 
the year. Here, in addition to general business, papers are read, many 
of which are of very general interest to agriculture. For instance, the 
past year Prof. Maercker read a paper at a session of the fertilizer section 
on the form of phosphoric acid to be recommended from the present 
status of knowledge, and the present condition of the phosphate market; 
and at another meeting of the same section Prof Fleischer discussed soil 
inoculation, the results secured, and the prospects. Before the seed 
section, Prof. Leibscher read a paper on progress in plant breeding. 
These are only examples from a list of many papers, all practical in their 
application. The full text of these papers is published in the year book. 

The experimental work of the society is extensive and varied, includ¬ 
ing studies on the culture, manuring, diseases, and protection of plants, 
the rearing of animals, etc. The subject of dairying does not appear 
to have received attention, being left presumably to the German Dairy 
Association. At present the following experiments are under way: 
Experiments on the physiological action of potash salts on cultivated 
plants, which have been carried on for three years at the experiment 
station in Bernburg and will be continued another season; tests of the 
manurial action of carnalit as compared with kainit, which were com¬ 
menced the past year at the experiment stations at Halle and Bremen 
and are to last three years; experiments in manuring tobacco, now in 
the second year; experiments in the preservation of barnyard manure, 
commenced the past year at the stations at Darmstadt, Jena, Rostock, 
and Augsburg, and to be extended the coining year to some twelve 
estates; field experiments to compare nitrate of soda with ammonium 
sulphate, continued for several years; culture experiments with plants 
used-for green manuring; experiments in preventing fungus diseases - 
and other ravages; variety tests of grains; and slaughter experiments. 
Experiments in manuring vineyards and potatoes are to be undertaken 
the coming season.. Thus the society is in hearty cooperation with the 
agricultural experiment stations, supplementing their work in many 
directions. It does not attempt to carry on the more profound investi¬ 
gations but looks to the stations to do that. For its part it popularizes 
the results of abstract scientific investigation and endeavors to induce 
farmers to apply them in their practice. This application of the results 
of science to practice forms one of the strongest features of the society’s 
work. 
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Another line in winch the society lias clone useful work is in insti¬ 
tuting cooperation among its members in the purchase of fertilizing 
materials, seeds, and feeding stuffs. Many farmers are said to join 
the society for this feature alone. Announcement is made in the jour¬ 
nal of the society when the orders for goods are to be made up, and 
members send in their orders before that date. The ciuantiti.es pur¬ 
chased are so large as to enable the society to secure reliable goods at 
very considerable reductions. This feature has grown very rapidly 
since it was undertaken in 1885. The past year the society purchased 
for its members 2,791 tons of fertilizing materials; over 26 tons of 
seeds, valued at $215,006; and over 112 tons of feeding stuffs, valued 
at $300,300. The fertilizers were mostly agricultural chemicals bought 
by members for home-mixing. 

The society occupies an entire building in Berlin as its headquarters. 
Here it has a permanent secretary and other officers, including an agri¬ 
cultural chemist. As mentioned elsewhere (p. 63), it has just opened a 
chemical laboratory where the chemical work connected with its coopera¬ 
tive field experiments, the analysis of materials of interest to agricul¬ 
ture, etc., can be carried on. ISTo control work will be done here, how¬ 
ever. It has a bureau of information which endeavors to supply infor¬ 
mation on all sorts of agricultural subjects, in response to questions 
sent in by members. 

The German Agricultural Society is nonpolitical. It takes no part 
whatever in the discussion of political questions and its constitution 
debars such matters from its consideration. It is devoted exclusively 
to the promotion of agriculture and to the welfare of the German 
farmers. 



AGRICULTURAL EXPERIMENT STATIONS IN BELGIUM’ 

Dr. A. Petehmann. 

The experiment station movement began in Belgium, as it had years 
before in Germany, with the action of an association of men intent upon 
utilizing science- for the benefit of farming. The first German station 
was established at Mockern in 1852. The first station in Belgium was 
established in 1872. Both were afterwards taken charge of by the Gov¬ 
ernment and are now well supported from the public treasury. But 
while in Germany the stations which have since become numerous and 
intiuentiai are more or less autonomous, in Belgium they are all Gov¬ 
ernment institutions and constitute a definitely organized system. This 
system consists of the station at Gembloux, which is devoted to experi¬ 
mental research, and seven auxiliary institutions in as many different 
places. The latter were established first as agricultural laboratories 
for the purpose of testing fertilizers, feeding stuffs, seeds, soils, and 
waters, and have since had their functions extended to include the 
examination of food products, beverages, drugs, etc. 

The influences which led to the establishment of stations in Belgium 
were like those which have obtained elsewhere. The labors of such 
men as Liebig in Germany, Boussingault in France, and Lawes and 
Gilbert in England furnished the earlier incentive; the success of the 
regularly organized experiment stations in Germany gave the later and 
most powerful impulse. Two causes were especially operative in the 
introduction and rapid spread of the stations in Belgium. The first 
was the necessity, which was becoming from day to day more urgent, 
of buying commercial fertilizers, seeds, and concentrated foods of guar¬ 
anteed standards. The second was the more and more clearly recog¬ 
nized usefulness of scientific investigation conducted in behalf of 
agriculture by specialists supplied with facilities requisite for the work. 

Belgium could not long remain behind her neighbors in this move¬ 
ment. Thanks to the initiative taken by the professors of the Govern¬ 
ment Agricultural Institute at Gembloux and by the Agricultural 
Society of Brabant-Hainan t, and thanks totlie cooperation of many of 
the devoted friends of agriculture under the leadership of Messrs. 
T'Serstevens, Be Bruyn, Be Wilde, Be Marbair, Lippens, Leclercq, Le- 
jeune, and Parisel, sr., an association of farmers, manufacturers, and 
other persons interested in agriculture was formed September 25,1871, 
under the name of u The Association for Founding of Agricultural Ex¬ 
periment Stations in Belgium.” The Government justly appreciating 
550 
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tie services which such an association would be called upon to render 
to agriculture, granted at the outset an annual subsidy of $2,000, which 
some years later was increased to $2,800, and a special subsidy of 
$4,000 for the establishment of the first experiment station at G du¬ 
bious. The aim of this association was to serve the Belgian fanners, 
in part by use of the already acquired results of chemical and other 
scientific investigations, and in part by a scientific study of the needs 
and problems of practical agriculture as well as the results of its ex¬ 
perience. In establishing stations and laboratories the association 
strove to attain these objects by (1) researches and experiments in the 
production of plants and animals, in sylviculture, etc. ; (2) lectures and 
other educational propaganda; (3) periodical publications: (4) special 
investigations, consultations, and reports, including analyses and other 
tests, control of commercial fertilizers, feeding stuffs, seeds, etc,; (5) 
advice given to its members. 

In February, 1872, the association honored the writer by calling him 
to Belgium to organize these institutions and to take charge of the first 
station—that at Gembloux. This was opened to the public on the 5th 
of July following, and although the first year recorded only a modest 
beginning, 94 analyses, this number, when confidence in the work had 
once become established, increased to such considerable proportions 
that on May 4, 1873, the general assembly expressed its desire to 
establish a second station at Ghent. This wish was realized in 1875. 
The new station, or agricultural laboratory as it was called, was placed 
in charge of M. Simon, who was succeeded some months later by M. 
Grispo; both of these men had been previously connected with the station 
at Gembloux. The number of manufacturers of fertilizers who desired 
to place their goods under the control of the station continually 
increased, the specimens for analysis of products of all kinds flowed 
in from all sides, the services rendered to the agricultural public by the 
two stations were more and more appreciated, and in 1878 it became nec¬ 
essary to establish two more agricultural laboratories—one at Liege and 
the other at Hasselt. Other provinces made urgent requests for similar 
institutions, but in spite of the encouragement, both moral and pecun¬ 
iary, offered by the Royal Government and by the provinces, the resources 
of the association were inadequate to meet the new expenses, and the 
general assembly of 1882 decided to ask the Government to take charge 
of the work thus begun and care for its further development. The 
association published a memorial'* on this occasion, reviewing the 
steps already taken, the status of the stations and laboratories, and the 
services they had rendered. The Government, recognizing the value 
of the agricultural stations and laboratories to the community, assumed 
the financial responsibility for them by the royal act of June 80, J883. 

* V Oeu vre de V Association pour la Fondation de Stations Agrieoles Experimental^ 
en Belgique, par A, Petermaim, Directeur General des Stations Agricoles, Bruxelles, 
1882 . 
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That the association had not overestimated the interest of the Govern¬ 
ment in the institutions which had been thus committed to its care, 
was evinced by the fact that scarcely a year passed before M. do Moran, 
then minister of agriculture, gave directions for the establishment oi; 
three new laboratories, at Antwerp, Louvain, and Mobs. 

The number of analyses largely increased, and at Gcmbloiix, the 
oldest of the stations, this work began to interfere with that of experi¬ 
mental inquiry. A royal act of August 3,1887, provided for a division 
oHabor by dividing, the station into two institutions distinct in pur¬ 
pose and personnel and occupying* separate apartments in the buildings 
of the agricultural school. One of these, the agricultural experiment 
station (Station Agronomique ), was devoted to experimental research, 
while the other, the agricultural laboratory, was made coordinate with 
the laboratories at Ghent*, Liege, and elsewhere, and devoted to public 
analyses. 

For many years the adulteration of food products had been a serious 
evil to the Belgian public, and the Government had been obliged to take 
special legislative steps to check this abuse. The agricultural labora¬ 
tories being now under its control, the Government in 1891 gave over to 
their charge, in connection with several private chemists, the analysis of 
specimens of foods taken in accordance with the rules governing trade 
inspection. This new measure involved a reorganization, and the u state 
agricultural laboratories” became the u state analytical laboratories,” 
the more general name corresponding better to their new functions. 

By this process of evolution, which has been shaped largely by acci¬ 
dental conditions, the original work of the association for the establish¬ 
ment of agricultural experiment stations in Belgium has resulted in the 
development of a well-conceived, well-organized, and important system 
of institutions for the public welfare. 

PRESENT ORGANIZATION OF THE STATE EXPERIMENT STATIONS AND 
ANALYTICAL LABORATORIES. 

The Experiment Station at Gemblota #.—This station is organized in 
conformity with the royal decree'of June 12,1892, and the regulations 
of the Minister of Agriculture, Industry,, and Public Works, of June 13 
of the same year. In accordance "therewith, its objects are (1) to 
engage in investigations in chemistry and vegetable and animal physi¬ 
ology, which seem to be in the interest of the advancement of agricul¬ 
ture^ (2) as occasion may demand, to assist the various branches 
(industry, agriculture, rains and frosts, health and hygiene, etc.) of the 
ministry under which it stands'in the scientific investigations needed 
in dealing with questions included in their jurisdiction.. The station, 
is administered by the Bureau of Agriculture, from whose budget 
its accounts are paid. It is under the immediate supervision of the 
Inspector-general of Agriculture. 
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Tlie working staff consists of the director and the chief assistant 
{chef de travam ), who are appointed by the King, and two assistant 
chemists, a clerk, a laboratory janitor, and a servant, chosen by the 
director. 

The salary of the director begins with $1,100 per annum, is increased 
at the end of four years to $1,200, and at the end of four years more 
to $1,300, and may, at the end of at least sis years more, be further 
increased by one tenth. In addition to this salary a dwelling is provided 
for the director. The salary of the chief assistant ranges in like man¬ 
ner from $600 to $700, with opportunity of further increase of a tenth. 
The assistant chemists receive from $300 to $500, the clerk from $240 
to $360, and the janitor from $180 to $240. An annual vacation of 
fifteen days is allowed to the director, chief assistant, and assistant 
chemists. The hours of labor for employees are from 8 a. m. until noon, 
and from 2 to 5 p. m., except Sundays and holidays. The station 
occupies some fifteen rooms in the buildings of the agricultural school, 
which was formerly a convent. Four of these rooms are used as ana¬ 
lytical laboratories, two are reserved for experiments in animal physi¬ 
ology, others serve for offices, museums, storerooms, and other pur¬ 
poses. A piece of land adjoining the station is set apart for field 
experiments. On this is a greenhouse built especially for experiments 
in. vegetable physiology. 

During the month of December of each year a programme for the work 
of the coming year is submitted by the director to the minister of agri¬ 
culture for approval. The annual estimate of expenses is presented to 
the minister by the director in January. The director submits reports 
of operations to the same officer. The accounts of the station and its 
work are published In the Bulletins de la Station Agronomique and the 
annual report in the Bulletin de V Agriculture. 

Analytical laboratories .—There are seven laboratories, organized by 
filename authority and under the same royal and ministerial regula¬ 
tions as the experiment station at Gembloux. Their object is to provide 
analyses of soils, fertilizing materials, and agricultural products, tests 
of seeds; analyses of foods, including all substances used for the nutri¬ 
tion of man and animals, and also analyses of any material used in the 
manufacture and preparation of foods. They are under the supervision 
of a commission of seven members appointed by the King and including 
the director of agriculture, the inspector-general of agriculture, the 
inspector of health and hygiene, the' inspector of foods, and the director 
of the experiment station at Gembloux. This commission not only 
exercises such charge of the laboratories as to (1) make sore that they 
fulfill their purpose as defined by the Government and (2) secure, the 
adoption of uniform methods of analysis, testing, etc., but also (8) 
takes ■account of questions regarding the arrangement of terms of com 
tract with manufacturers of feeding stuffs, fertilizers, etc., who place 
their wares under control of the laboratories; the tariff of prices for 
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analyses;, the personnel of the laboratories; and the relations with pro* 
vincial, communal, or private laboratories. Each of these seven state 
laboratories is placed under the immediate oversight of a local com¬ 
mission ot r five members, two of whom, are appointed by the minister 
and the rest by legislative, agricultural, and medical organizations. 

The minister of agriculture, industries, and public worts is the final 
authority in regard to the administrative policy of thelaboratori.es, the. 
regulation-of tariffs of prices and the making of contracts with dealers 
whereby wares are sold under control of the laboratories and afiklyzed. 
without expense to purchasers. The Government assumes no respon¬ 
sibility for the accuracy of the analyses; this responsibility rests with 
the director of the laboratory. 

The staff of each laboratory consists of a director, one or two chief 
assistants, one or more assistants, and one or two laboratory servants. 
The directors and chief assistants are appointed by the King, the other 
assistants and servants by the minister. The salary of the director be¬ 
gins with $700, is increased at the end of four years to $800, and in 
four years more to $900, and after not less than six years more may be 
increased one tenth. In addition to his salary a dwelling is provided for 
the director. The salary of a chief assistant ranges in like manner 
from $600 to $700 in eight years, and may after six years more of serv¬ 
ice be raised one tenth. 

Reports of the work of each of these institutions are published yearly 
in the Bulletin de VAgriculture. Meetings of the directors are held two 
or th ree times a year, under the presidency of a member chosen by the 
minister of agriculture, to discuss the improvement of methods and to 
secure uniformity of action. The laboratory methods are essentially 
the same as those used in the experiment stations of Germany and 
France. 

The following is a list of the state laboratories, with location, date of 
foundation, name of present (1893) director, and number of persons on 
the staff: 

(X) Gemblonx.— Established in 1872 as part of the experiment station, and made 
an Independent laboratory in 1886. Director, M. C, Masson, formerly assistant of 
the experiment station; four assistants, a cleric, and a janitor. 

(2) ' Ghent —Established in 1875. Director, M. Nyssens; three assistants' and' a 
janitor. .. . 

(3) Basselt.— Established in 1878.- Director, M. Mercier, formerly assistant'at the 
Gemblonx Station; one assistant, a clerk, and a janitor. 

(4) 'Liege. —Established in 1878. Director, M. de Molinari, formerly assistant at 
the Gemblonx Station; five analytical assistants,'one assistant in bacteriology, a 
clerk, and a janitor. 

(5) Antwerp .—Established in 1885. Director, M. Crispo, formerly assistant at the 
Gemblonx Station; three assistants, a clerk, and a janitor. 

(6) Louvain .—Established, in 1885. Director, M. Claes; two assistants, a clerk, 

. and a janitor. 

(7) If one. —Established in 1885. Director, XL Warsage, formerly assistant at the 
Gemblonx Station; three assistants, a clerk, and a janitor. 
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I-ii addition to the above seven stale laboratories the following may 
be mentioned: # 

(8) Provincial agricultural laboratory at Holders.— Director, M, Ya.it tier Berg he. 

[ 9) Agricultural and hygienic laboratory of the city of CourtroK—Di rector,. M. 

I)’Flout. " 

THE BELGIAN SYSTEM OF CONTROL OF .FERTILIZERS AND FEEDING 

Ituffs. 

The chief function of the state laboratories is the control of ferti¬ 
lizers and feeding studs by analyses. The system by which this’is done 
is the outgrowth of the same experience which has led to the estab¬ 
lishment, of the laboratories in their present form. It is defined by 
the ministry of agriculture, industry, and public works, f It takes 
account of the Belgian law regarding the adulteration of fertilizers, 
which requires that every lot sold shall be accompanied by a state¬ 
ment of its nature and percentages of valuable ingredients. The Gov¬ 
ernment provides for a specific form of contract between the seller as 
the party of the first part and itself, as represented by the minister of 
agriculture as the party of the second part. By this contract, for 
which blanks are furnished to be filled out in due form and signed by 
■the minister and the dealer in the wares. The dealer binds himself to 
guaranty the percentages of specified ingredients and indemnify the 
purchaser at certain rates if the percentages, on analysis at the state 
laboratory, fall below the guaranties. He also pays a certain sum to 
the Government toward covering the expenses of the analysis. The 
Government in its turn provides the laboratory and gives to every 
citizen of Belgium who purchases $10 worth or more of a fertilizer from 
a dealer who has placed his goods under control, the right to have a 
sample analyzed free of charge. Detailed regulations are 'laid down 
as to the manner of expressing the name, character, and composition of 
the goods, taking the.'sample, forwarding to a specified laboratory, 
statement of analysis, settling of questions as to corrections of analy¬ 
ses, permissible range of variation from guarantied percentages, 
indemnification of purchaser when called for, etc. 

SPECIAL FEATURES OF THE STATE EXPERIMENT STATION AT GE3I- 
■ ■ BEGUN AND ITS WORK. . 

This institution, as already implied, is the central station of the Bel¬ 
gian system. 

Tlife director, who has filled this position since the organization of 
the station in 1872, is Prof. A, Petermann, Sei. Dig previously assist- 

■* VM, Hobhe, Statistics of Experiment Stations in Mentzel and v. Lengerke, 
Landw. Kalender, 1894, ii, 377. 

tin a 'publication dated 1892 and entitled *‘Labaraloires tVAmilysc de F Etui. Con¬ 
vention relative an control gratuit dm viatic res feriilisantes e t dm substances alimen~ 
taires pour le detail f 

14945—-No. 6-3 
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ant at the experiment stations in Pommritz, Saxony, and Fancy, France, 
and director of the station at Prilep, Austria. The chief assistant is 
M. J. Graftiau. 

T3ie equipment of the station includes, as mentioned above, a well-fur¬ 
nished chemical laboratory, with museum and apartments for experi¬ 
ments on the nutrition, of animals; an experimental garden and field; a 
greenhouse with special arrangements for vegetation experiments; a 
series of boxes near by, also ‘especially constructed for like purpose; 
and a meteorological observatory. 

Accounts of the work of the station are regularly published in the 
bulletin of the station and the Bulletin de VAgriculture above named. 
Some of the researches are reported in the Bulletin de VAcademic 
Roy ale des Sciences of Belgium. The investigations from 1872 to 1886 
have been collated in-xml. i of a work by Dr. Petermaim entitled 
Reciter dies de ckimie applique a la physiologic; those from 1886 to 1802 
are being printed in vol. n of the same work. Translations and 
abstracts have appeared in various European and American publica¬ 
tions. 

Subjects of investigation . — The range and amount of inquiry carried 
on by the station may be inferred from the list of the notes, articles, and 
memoirs thus far published. This includes the following: Researches 
in agricultural chemistry and physiology, 34 titles; analyses of ferti¬ 
lizing substances, 23 titles; analyses of feeding stuffs and foods, 10 
titles; miscellaneous, 10 titles; total, 77 titles. Among the investiga¬ 
tions of general as distinguished from local interest are those upon 
phosphates and guanos from different sources; the fertilizing values of 
sundry nitrogenous waste products; the value of so-called “ reverted 77 
phosphoric acid; the sugar beet and its culture; the composition of 
numerous materials used for food. Especial mention should be made 
of the researches upon the composition of the atmosphere and the 
acquisition of atmospheric nitrogen by plants, and the studies of meth¬ 
ods of investigation of sugar beets and of soils. The .methods of 
meteorological observation, are also worthy of note. 

The list of books and pamphlets upon special subjects published by 
the director and his associates, Messrs. Graftiau and de Marneffe, is 
also quite extensive. 

Meteorological observations .—In addition to the usual observations of 
temperature, barometric pressure, precipitation, cloudiness, etc., the 
station has since 1892 carried on aetinometric observations (intensity' 
of illumination), and has also studied at the same time the temperature 
of the neighboring soil, both with and without vegetation, at the sur¬ 
face and,at different depths. 

Methods of soil investigation .—Much attention has been given to this 
subject by the station, which has had. as special incentives' the fre¬ 
quent calls for analysis, a special demand in connection with the 
preparation of agricultural maps of Belgium, and finally the need of a 
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uniform method for use in the several state laboratories* The director 
has prepared a memoir upon the subject,'* which gives full details of 
methods as adopted and elaborated by him. 

While recognizing that the “physiological analysis’* of the soil, or, 
in other words, the analysis of the soil by the plant, is better adapted 
in principle to give a correct estimate of its immediate resources than 
chemical analysis, he nevertheless considers that various undetermi¬ 
nable factors, such as the influence of the weather, of cryptogams, ani¬ 
mals, man, etc., render the physiological method "inferior to physical- 
chemical analysis as regards scientific accuracy. 

In consequence, chemical analysis and analysis of the soil by the plant ought 
to go hand in hand and each should control and supplement the other. 

The method published by us is not wholly new or original, but rests essentially 
on the application of the general principles of chemistry and the lines laid down 
in the classic treatises of Wolff, Grandeao, and Muntz. Nevertheless, our own long 
experience in this field, in connection with that of our associates at the station, has 
enabled ns, after many experiments, confirmatory tests, and special studies, to make 
selections from the recognized methods, to improve many of them, to make current 
use of the analysis of the portion of the soil insoluble in mineral acids, and to 
establish a method by which the portion of phosphoric acid capable of easy assimi¬ 
lation may be separated from the total phosphoric acid. 

The method for tbe analytical treatment of soils may be divided as 
follows: (1) A general analysis, (2) a physical-chemical analysis of the 
fine earth, (3) a chemical analysis of the fine earth, including the anal¬ 
ysis of the residue insoluble in hydrochloric acid, and (4) special deter¬ 
minations. 

(1) General analysts. —This includes the determination of (a) the 
weight of a liter of the air-dried soil; (b) the percentage of water in 
the air-dried specimen; (c) its water-holding capacity when air-dried; 
(d) its reaction, whether acid or neutral; (e) the percentages of organic 
and of mineral debris, and (/) the proportion of fine earth by passing 
through a sieve with openings of 1 mm,. 

(2) Physical chemical analysis of the fine soil —The quantities of 
coarse sand, fine sand, sand powder, and clay in the sifted air-dried 
soil are determined according to the method of Schlosing, which con¬ 
sists in moistening the soil, separating the clay by treatment with suc¬ 
cessive small portions of water, and precipitating the clay from the 
water. The different grades of sand are separated by sieves, that 
which does not pass through 0.5 mm. holes being taken as “coarse 
sand,” that which is held by 0.2 mm. holes as u fine sand,” and that 
which passes through the latter but is not floated off by water as 
“ sand powder.” 

(3) Chemical analysis of the fine soil .—This includes determinations 
of: (a) Moisture by drying to constant weight at 150°; (b) material 
volatile and combustible at low red heat; (e) chlorine; (d) nitric acid by 

, * i/analyse du sol. Method© suivie b la station agronomique de fJ&tat b Gem- 
bloux. Dr. A. Petermann, Bruxelles, G. Mayolez, 1891: 63 pp. 
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method of Sehlosing; (e) ammoniaby Boussingault’s method, i e., distill¬ 
ing: with magnesia; {/) organic nitrogen by soda lime method; (g) silicic, 
phosphoric, and sulphuric acids, potassium, sodium, oxide of iron, alu¬ 
minium calcium, and magnesium, in the portion dissolved by digestion 
in the cold with hydrochloric acid of 1.18 specific gravity; (ft) carbonic 1 , 
add; and. (•/) treatment of residues insoluble in hydrochloric acid with 
hydrofluoric acid and subsequent determination of potassium, calcium, 
magnesium, and phosphoric acid. 

(4) Special determinations, —These include (a) detailed observations 
in regard to kind of organic matter present; (ft) studies of soil extracts 
with the use of various solvents, as dilute solutions of carbonic, hydro¬ 
chloric, or acetic acid, or alkaline solution of ammonium citrate; (a) 
dialysis of the soil; (d) the coefficients of absorption (according to Knop); 
{€) special physical properties; (/)the microorganisms of the soil (the 
study of these latter is, however, difficult, and requires bacteriological 
training); (g) presence of iron salts; and (ft) investigation of occasional 
rare constituents, such as fluorine, arsenic, iodine, etc. 

In addition to the detailed description of the plan of analysis, the 
memoir includes a large amount of experimental data bearing upon the 
various individual methods obtained in studies upon them at Gembloux, 
and a bibliography of the subject of soil analysis. 
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A modification of Grandeau’s method for the determination of 
humus, H. A. Huston and W. F. McBride (Indiana St a. But No. 
46^ Sept., 1893, pp. 66-79, fig. 1 ).—In using* the Gran dean method for 
determining the humus in some of the black soils of Indiana the authors 
found that the ammonia continued to extract coloring matter for a long 
time, the extraction requiring over a week in some cases. The ammo¬ 
nia percolated through duplicate samples of the same soil at different 
rates, and it was difficult to repeat a test under similar conditions, and 
uncertain when the extraction was ended. Consequently the following 
modification of the method was tried, 44 which has the advantage of 
keeping a definite amount of soil in contact with a definite volume of 
ammonia for a fixed time, the strength of the ammonia remaining con¬ 
stant and the air being excluded 

The soil is washed with acid and water, as usual ; the soil is then washed into a 
500 c. e. glass-stoppered cylinder with 500 c. c. ammonia, the cylinder closed, and well 
shaken and allowed to remain for a definite time, usually thirty-six hours. The 
material is shaken at regular intervals. The cylinder is left inclined as much as 
possible without having the fluid touch the glass stopper, thus allowing the soil to 
settle on the side of the cylinder and exposing a very large surface to the action of 
the ammonia. During the last twelve hours the cylinder is placed in a vertical posi¬ 
tion to allow the soil to settle well before taking out an aliquot part of the solution. 

To simplify the processes of washing with acid, water, and. ammonia, 
an automatic washing apparatus was devised by which eight samples 
of soil could be treated simultaneously. The apparatus is figured in 
the bulletin and is described as follows; 

The essentials of the apparatus are a large bottle to hold the washing solution, and 
a siphon to the lower end of which is attached a stopcock. To the lower end of this 
stopcock is attached, by means of a cork with a slot cut in the side, a glass tube 
13 cm. long and 13 mm. in diameter. The lower end of this tube is closed by a rub¬ 
ber stopper, through which passes a glass tube of 2 mm. bore, which is turned back 
upon itself inside the larger tube, forming an intermittent siphon, which delivers 
about 6 c. e. of the fluid. The funnels containing the soils are placed immediately 
below the lower end of the siphon. By means of T tubes the washing fluid may be 
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delivered to as many samples as may be desired. The stopcocks are so adjusted that 
all the fluid may drain through the soil before the siphon fills and delivers another 
amount of the washing fluid. Instead of washing on the usual form of filter paper 
in funnels, we prefer with this apparatus to hold the soils on disks of filter paper 
resting on perforated porcelain plates placed in the funnels. The soil is covered with 
a disk of filter paper, and small pieces of glass rod are used to hold down this filter 
paper. This^ibrm of apparatus removes the necessity of washing out large filter 
papers, does not persiit the accumulation of lmmus on the edges of the filter when 
the Grandean process is used, and insures that all the washing fluid collected in the 
flask below shall pass through the soil and not around it. In all cases the acid 
passed readily through the soil. 

The Grandean and modified methods were compared on eight samples 
of soil of different kinds, using 2, 4, 7.3, and 8 percent ammonia. The 
modified method gave much higher results than the original method, 
but subsequent treatment of the residue from the extraction with 2 per 
cent ammonia by the original method gave a further quantity of humus, 
making the results by the two methods very nearly the same when 2 
per cent ammonia was used. 

u In the soils not peat the strength of the ammonia makes practically 
no difference in the modified method, and comparatively little difference 
on peat soil when the strength is 4 per cent or over. In the Grandean 
method there are wide differences, although this difference is not always 
in proportion to the strength of the ammonia.” 

A sample of peat extracted by the Grandean method with 4 per cent 
ammonia continued to give up considerable humus after ten days. The 
extraction of peat soils was not complete with 2 per cent ammonia. For 
practical analytical work digestion for thirty-six hours with 4 per cent 
ammonia or stronger is deemed sufficient. The adoption of a standard 
temperature for the digestion is recommended. The results of duplicate 
determinations agreed much more closely by the modified than by the 
original method. 

To ascertain whether the amounts of phosphoric acid, potash, etc., 
found in the ash of humus is necessarily associated with the humus, the 
phosphoric acid was determined in the ash of 50 samples of humus. The 
results failed to show any relation between the amount of humus ex¬ 
tracted from the soil and the amount of phosphoric acid present. The 
same was true of thirty potash determinations. 

u These substances happen to be extracted from soils by the sain© 
process as the humus; but it does not follow that they were associated 
with the humus before its extraction.” 

Preliminary investigations relating to the determination of 
crude fiber, H. A. Huston and W. F. McBride ( Indiana Sta. Btd. 
Wo. 46j Sept., 1893 , pp. 80-85 ).—The investigations reported include 
studies on the action on a number of feeding stuffs and on filter paper 
of 2-| and 1J per cent solutions of sulphuric acid and sodium hydrates, 

■ 2| per cent hydrochloric acid, glycerin, a 4 per cent solution of borax, 
a solution of silicate of soda made by diluting 225 c. c. of commercial 
silicate of soda to 2 liters, carbonate of soda equivalent to 2J per cent 
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sodium hydrate solution, bicarbonate of soda of same strength, and 
distilled water; and a few studies on the crude fiber obtained by different 
treatment. The summarized results of the use of different solvents on 
feeding stuffs here follow: 

(1) Acid and alkali of 2-1 per cent gave lower results in every case than 11 per 
cent acid and'alkali. 

(2) Practically the same results are obtained on these samples whether they are 
first extracted with ether or are directly treated with the acid and alkali. The 
liber obtained by treating with 21 per cent acid and alkali without previous extrac¬ 
tion with ether was lighter in color than that obtained by the use of acid and alkali 
of the same strength after treatment with ether. In case of corn bran, however, 
the fiber obtained without extraction with ether contained fatty acids even after 
treatment with ammonio-cnpric hydrate. 

(3) Honig’s [glycerin] method has not proved satisfactory in our hands. The 

difference in duplicates is frequently very great even where the conditions are kept 
as nearly uniform as possible. The amounts of albuminoids left in the fiber are too 
great to he neglected. In every case where pentosans were present in the original 
material they were found in the fiber obtained by Honig’s method from that material. 
# * The amounts of fiber obtained by this method are much higher than those 

obtained by other methods. 

(4) The difficulties met with in using Honig’s method seemed to be due in great 
part to the presence of gums and starch. We therefore treated the feeding 
stuff with 11 per cent sulphuric acid before treating with glycerin. The results are 
much lower than by the use of Honig’s method alone; the amount of albuminoids in 
the fiber is much lower; the filtering and washing of the fiber are easily accom¬ 
plished; and this modification of the method seems to remove many of the diffi¬ 
culties connected with the original method. It seems better to apply the acid treat¬ 
ment before applying the glycerin rather than after the glycerin treatment. * * * 

(5) Treatment with dilute sulphuric acid and 4 per cent borax solution gives a 
lower amount of fiber than Honig’s method, and less albuminoids are present in the 
residue. The albuminoids are, however, higher than in the residues from sulphuric 
acid and glycerin. The method is very easily carried out. 

(6) Silicate of soda was fried in the place of caustic soda. It has replaced caustic 
soda in large machine shops for cleaning the cotton waste, since it does not render 
the fiber brittle. In order to keep the silica in solution it is made quite alkaline. 
The results obtained with it on feeding stuffs give nearly the same results in fiber 
as borax or glycerin after preliminary treatment with dilute acid. The albumi¬ 
noids are not completely removed. The method is as easy of application as the 
official method. 

(7) Carbonate and bicarbonate of soda were tried in place of caustic soda on 
corn meal, oil meal, and clover hay. The bicarbonate foams badly and gives results 
high in both fiber and albuminoids. The carbonate works more satisfactorily, hut 
it does not completely extract albuminoids, although on oil meal and clover hay if 
compares favorably with all other solvents except caustic soda. 

(8) Borax alone was tried, hut the results, were too high in albuminoids. 

(9) Silicate of soda was also tried on the clover hay without previous treatment 
with acid. The results were lower in both fiber and albuminoids than on treatment 
with borax alone. 

(10) Doubling the strength of the solutions of silicate of soda and of borax had no 
effect in reducing the amount of fiber or albuminoids. 

On filter paper the results were as follows: 

(1) Water, glycerin, borax, hydrochloric acid 2} per cent, and sulphuric acid 2|- 
per cent have comparatively little solvent action on the paper. Caustic soda and 
silicate of soda dissolve considerable quantities of the paper. 
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(2) Increasing the strength of the caustic soda, solution causes more loss of fiber, 
although the increase is not great. 

(3) With sulphuric acid, water, and borax an additional boiling for thirty minutes 
gave no increase in amount of paper dissolved. With caustic soda and glycerin a 
.marked increase in solvent action resulted from increased time of digestion. 
With silicate of soda the material gelatinized before the one-hour digestion was 
completed. As the alkaline silicate of soda attacks the fiber vigorously, and as the 
product of treating cellulose with alkali is an acid, this gelatin! zation was proba¬ 
bly due to separation, of silicic acid. 

(4) With a single exception (water followed by caustic soda) more fiber was 

destroyed when two solvents acted one after another on the same sample of pulp than 
the sum of the fiber destroyed by the same solvents acting on two separate portions 
of the pulp. This is very noticeable in the process used as our official method for 
fiber. * . * * 

(5) When a stream of hydrogen was substituted for the air blast a loss of 2(1.94 
per cent occurred, against a loss of 16.68 per cent with air. 

Examination of the crude fiber obtained by different treatment is in 
progress, but only a few results are reported. 

Methods of physical and chemical soil analysis, E. W. Hilgard 
(California Sta, Report for 1891--92, pp. 241-257, Jig . 1), —Under this 
title is given a detailed account of the methods of soil examination fol¬ 
lowed at the California Station, including* an illustrated description of 
the eliurn elutriator devised by the author for the mechanical analysis 
of soils. 

Report of chemist of Delaware Station, 0. L. Penny (.Delaware 
Sta . Report for 1891, pp. 104-109). —An account is given of a method 
worked out for the manufacture of milk sugar from skim milk (see 
Dairying, p. 605), together with very brief accounts of miscellaneous 
* work, including a study of the variations in the volatile fatty acids of 
butter during the year, which lias been undertaken, and a comparison 
of Lehmann and Beam’s method of saponifying fats with the method 
in general use. 

The result of the comparison Is, briefly, that the new method with fresh butter gives 
results on the average a mere trifle lower than, does the older method; with rancid 
butter, on the contrary, the deficit by the'new method is considerable, too great to 
admit of intelligible comparison of the results of the respective methods. The new 
one will be found a much readier means of detecting oleomargarin than the older one, 
and for this reason it must be considered a valuable adjunct to analytical chemistry, 
even though it does not supplant the one now in vogue. 

Analyses of rocks, clays, marls, etc., B. H. Lottghridge ( Cali¬ 
fornia Sta. Report for 1891-92 , pp. 76-79). —This includes analyses, 
•with comments, of miscellaneous samples sent to the station for exam¬ 
ination, including various supposed minerals, limestone, marble, clays, 
salt sediment, marl, ashes, and Paris green. 

Cost of chemical analyses at Texas Station (Texas Sta. Bui. No. 
27, June, 1893, p. 326). — The schedule of prices charged at. the station 
laboratory. The prices given are: Soils, $6; water, $6; fertilizers, 
$10; ores, for each metal, $1; and feeding stuffs, $6. 
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Wai.tkk II. Evans, Editor. 

The fixation of free nitrogen by plants, W. 0. Atwater and 0. 
I). Woods (Connecticut Starrs Sta. Report for 1892 , pp. 17-22).—An 
account of experiments on the acquisition of free nitrogen by peas, in 
eontisuiation of those described in the Annual Reports of the station 
for 1890 and 1891 (E, 8. 11., vol. m, p. 374; iy ? p. 14). It was intended 
to obtain light on the way by which the nitrogen is obtained, whether 
through the loaves or roots or both, but circumstances prevented the 
complete carrying out of the proposed plans of the experiments. The 
plants were grown in cases resembling Wardian cases in the green¬ 
house under conditions as nearly normal as possible, but with the 
exclusion of all combined nitrogen in air, soil, or nutritive solutions, 
except the small quantity contained in the seed and in the inoculation 
im terial. The details of construction of the apparatus and methods of 
conducting the experiments are given. The experiments were con¬ 
ducted for eighty-live days. At the end of this time the 27 plants had 
made a growth of from 21 to 43 inches in height, with an average of 29 
indies. The root development of 14 was designated as good, 9 as fair, 
and 4 as poor. The tubercle development of 10 was good, and of 10 fair ; 
4 developed few, and 3 very few, tubercles. A total gain of 242 mg. of 
nitrogen, with an average of 9 mg. for each plant, was made. As a rule 
the largest gains were recorded for those plants having the best tubercle 
development. “The free nitrogen of the air was alone available to the 
plants, and the gain must have been by the acquisition of free nitro¬ 
gen.” 

University botanic garden, E. L. Greene (California Sta . Report 
for 1891-92, pp. 166-168). — Brief statements concerning the botanic 
garden of the University of California established in 1891. 


BACTERIOLOGY. 

The isolation of rennet from bacteria cultures, H. W. Conn 
(Connecticut Stows Sta . Report for 1892, pp. 106-126 ).—The author 
reviews and summarizes the literature relating to bacteria and the for¬ 
mation of enzymes capable of producing certain fermentations. He has 
been engaged in isolating the enzyme of rennet from bacteria cultures, 
although as yet has not obtained it in a pure condition. The species 
used were normal bacteria of milk obtained from a creamery near the 
station; •. From the many species obtained from ripening cream seven, 
were selected as seeming to have the rennet-fomning power well devel¬ 
oped, and cultures were made of them. The different species of bacilli 
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are described. The demonstration of the presence of the ferment and 
its isolation, was made as follows: 

For this purpose one of .the organisms, No. 5, was inoculated into an Erlenraeyer 
flask containing sterilized milk. In this tlte bacteria were allowed to gro w for nine 
<lays at tlie normal temperature of the room (about 20° C.). At the end of that time 
the milk bad become curdled by the action of the rennet, and the card was partially 
dissolved. A small amount of water was then added to the culture in order to make 
the amount of liquid a little greater, and to assist in the solution of the enzymes and 
render filtration easier, and then the whole was filtrated through a porcelain cylin¬ 
der. A small amount of this filtrate was put into a test tube containing sterilized 
milk and the tube placed in a culture oven at a temperature of 37° C. The milk in the 
tube became curdled in less than two hours. A gelatin culture was then made from 
the curdled milk in order to determine whether by any accident the filters had not 
worked successfully and the bacteria bad found tbeir way into the filtrate. Th© gel¬ 
atine culture showed no growth, and thus it was demonstrated that the curdling in 
this case must have been due to some soluble ferment in the filtrate. Parallel with 
this experiment, a second was conducted, in a similar way, except that the organism 
was cultivated in beef peptone bouillon instead of milk. The filtrate from this cul¬ 
ture obtained from the porcelain cylinder did not, in the first experiment, show any 
power to curdle milk. 

Having thus shown the presence of a soluble enzyme in the fi It rat A the next prob¬ 
lem was to isolate it from its solution. For this purpose the same organism was 
again cultivated in sterilized milk, filtered at the end of two weeks through a por¬ 
celain cylinder, and the filtrate treated with a large amount of strong alcohol. There 
appeared an abundant precipitate. The precipitate was then allowed to stand 
under the alcohol for two weeks, in a closely stoppered bottle. At the end of that 
time the precipitate had settled to the bottom of the alcohol and the alcohol was 
easily decanted from it, leaving the clear precipitate at the bottom. This precipi¬ 
tate was then dissolved in sterilized water. The precipitate dissolved completely. 
A small amount of this solution was then added to a test tube of sterilized milk and 
placed at 37° C. The milk was curdled in one and one half hours. The curdled 
milk was allowed to stand at 37° C. for two days, to see if the curd became digested. 
No digestion of the curd made its appearance. The rest of the water solution was 
again treated with alcohol, which once more precipitated the enzyme. The alcohol 
was then filtrated off and the precipitate collected and dried. It was thus obtained 
in the form of a grayish hard mass, which was found to still retain the power of 
curdling milk when dissolved in water. This material was kept for several weeks 
in the laboratory and tested at intervals with like, results. The curdling of the 
milk under the influence of the material was rather slow, requiring several hours’ 
action, and from this the conclusion was reached that the rennet existed in this pre¬ 
cipitate only in small quantities and by no means in a pure state. 

Having obtained the rennet from one species of Bacillus , similar 
experiments were conducted with the other species, and in all cases 
it was possible to obtain an amount of rennet ferment from tlie culture 
after the organism had grown in it for the proper length of time. Con¬ 
siderable variation was shown as to amount of the ferment and the 
readiness with which it would coagulate milk. From various experi¬ 
ments it became plain that the alcoholic precipitate was not pure, but 
contained the tryptic ferment of Fermi. The rennet ferment may be 
partly separated by the use of salt, although by no means completely. 
From additional experiments it was found that the bacteria rennet is 
destroyed by a temperature varying from 70° to 80° C. 
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The author summarizes his report as follows: 

(1) Many species of bacteria that have tlie power of liquefying gelatin produce, as 
a result of their growth in milk, a certain quantity of an enzyme which, so far as can 
be at present determined, has all the essential characteristics of rennet. 

(2) This rennet can he isolated from bacteria cultures by filtering the cultures 
through a porcelain cylinder and then treating the filtrate with alcohol. A better 
method, which gives the rennet in a purer condition, though by no means pure, 
is to precipitate it from its solution by an excess of salt instead of alcohol. 

(3) It has been found possible to isolate this rennet from milk in the case of all 
species of bacteria thus far studied which curdle the milk without rendering it acid, 

(4) Different species of bacteria differ very much in the amount of rennet winch 
they produce and the rapidity with which they produce it. 

(5) Several species of bacteria have been found to produce rennet in considerable 
quantity, even where they are not capable of curdling the milk. The explanation 
of the fact is that the production of a tryptic ferment obscures the production of the 
rennet ferment in these cases, and the casein becomes peptonized before it can be 
precipitated by the more slowly forming rennet. 

(6) The organisms experimented upon seemed in every case to produce a larger 
amount of rennet when growing at a moderately low temperature than when grow¬ 
ing at a temperature- of 35° C. 

(7) The rennet, isolated in this way, has all of the general reactions of dairy rennet, 
and is subject to destruction by high temperatures in a similar maimer. 


METEOROLOGY. 

W. H. Beal, Editor . 

■ Meteorological observations at Connecticut Stores Station, 0. 
S. Phelps, E. A. Bailey, and S. EL Bitell (Connecticut Storrs Sta . 
Report for 1893, pp. 57-59). —Summaries of observations on tempera¬ 
ture, pressure, precipitation, cloudiness, and wind movement for each, 
month of 1892 at the station are given,,together with tabulated results 
of observations on rainfall from May to October at 20 localities in the 
State, furnished partly by the Kew England Meteorological Society and 
partly by persons conducting field experiments in different parts of the 
State under the supervision of the station. The following annual sum¬ 
mary is prepared from, the monthly means: Pressure (inches)—highest 
30.92, October; lowest, 29.15, February.; mean, 30.03. Temperature 
(degrees E.)—highest, 92, July; lowest, 1, December; mean, 46.3. 
Humidity —mean relative, 77.8. Precipitation (inches) total,36.28; num¬ 
ber of days on which 0.01 inch or more of rain fell, 100. Weather — 
number of clear days, ,124; of fair days, 126; of cloudy days, 116. 
Wind —-total movement, 79,742 miles; maximum velocity, 60 miles per 
hour, January and March. 

The rainfall for the year (36.3 inches) as measured at the station is much below 
the average. Six stations of the New England Meteorological Society having records 
covering a period of ten or more years previous to 1890, give an average annual pre¬ 
cipitation of 49.1 inches. The records of this station for the three years prior to 
1892 give an average of 50.3 inches. 

The precipitation was smallest during the Months of February, April, September, 
and October. The rainfall for April (0.70 inch) was the smallest for any month in 
the year. This prevented an early start in the grass crop and no doubt lessened the 
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yield considerably. During fbe portion of the year when most crops were develop¬ 
ing (May-August) the rainfall was about the average, so that farm crops as a rule 
were net greatly injured. Springs and wells, however, have rarely been known as 
low as in October. 

The temperature for the first three months of the year was a little below the aver¬ 
age, while the snowfall was light. April gave about the average temperature and 
the spring opened quite early. The last damaging frost occurred April 30. The 
weather during the months of May and June was favorable for nearly all farm crops. 
The summer was unusually warm and conditions were favorable for harvesting the 
hay crop. 

The first killing frost occurred September 21. This gave a growing period of 144 
clays, since the last damaging frost in the spring. The average growing season for 
the past live years at Stores is 142 days. The shortest period, 114 days in 1888, and 
the longest, 164 days in 1891. 

September and October were characterized by unusually dry weather. Pastures 
were injured and all fall maturing crops suffered. The rainfall for November, how¬ 
ever, was above the average, and wells and springs were generally replenished. 

Meteorological observations at the Delaware Station, W. BL 
Bishop (Delaware Sta. Deport for 1891 , pp. 109-124). — -Monthly sum¬ 
maries of observations at six stations in the State on temperature, 
pressure, and rainfall are tabulated and briefly discussed. A summary 
for the year is given in the following table: 


Annual summary of meteorological observations in Delaware . 



Newark, 

Middletown. 

Dover- 

Milford. 

Sea ford. 

Hillsboro. 

Temperature 







(degrees F.): 







Highest.... 

93 (June 16, 

95 (June 17, 

97 (June 16). 

94 (July 30). 

90 (Aug. 10). 

94 (Aug. 10) 

17; Aug. 
10,11). " 

duly 25, 
Aug. 10, 
11). 







Lowest. — 

10.5 (Mar, 2). 

11 (Mar. 2).. 

15 (Feb. 5, 

14 (Feb. 5) .. 

12 (Nov. 30) - 

6.5 (Deo. 1) 




Mar. 2, 
Dee. 18). 





52,9.. 

54.0. 

‘54.4. 

55.6. 

54.9..... 

54.7 

Rainfall (ins.); 






Total. 

50.80.... 

52.71. 

54.14.... 

56.19. 

56.66. 

69.43 

From Apr. 1: 



to Nov. 1..! 
Greatest 

28.31. 

20.30........ 

27.73... 

29.95. 

! 30.93 . 

42.36 





monthly .. 
Least 

8.33 (July) .. 

7.30 (Jan.) .. 

9.42 (July).. 

8.44 (July).. 

12.18 (July). 

12.62 (July) 

monthly .. 

1.53 (Nov.).. 

1.41 (Sept.),, 

1.04 (Nov.).. 

1.50 (Sept.) . 

| 0.50 (Sept.) . 

; 1.65 (June) 

Number of days 



on which 0.U1 
■ inch or more 
rain fell. 

113., .. 

303.... 

108... 

104. 

1 100. 

130 

Pressure (ins.): 





1 

highest.... 

3H83 __ 




1 30.84. 


T.myesif - . - _ 

9S ■._ . . S . 

! 2.‘.24. 


M 2i. 

30.07. 

i | 

1 30.08. 

1 




i . i i 



The rainfall for the year has been above the average, although not as great as that 
for 1889. * * * Throughout the State, July was a very wet month. The driest 
'months were in the fall—September and November. * * * On the whole the rain¬ 
fall was'well distributed through the year and was favorable to crops. 

The average temperature for the year varies but little from the normal, being 
rather less than the average for a term of years. No excessively high temperatures 
are reported. * * * ■ Neither do we find that there was any unusually cold 

weather. * f * The first killing frost in the fall was or October 29. *■'*'* 

As will be seen, the difference m barometric pressure between the northern and 
southern portions of the State has been very slight. The range for the year was 1.6 
inches at Seafbrd and but 0.025 of an inch less at Newark. 




















WATER—SOILS, 


567 


WATER—SOILS, 

W. II. Beal, Editor . 

Analyses of waters, E. W. Hilgard andR. H. Loughribge {Cal¬ 
ifornia Sta. Report for 1891-92, pp. 50-75). —The mineral constituents, 
with occasional sanitary analyses, are given for 14 samples of lake and 
stream water, 14 of spring water, 27 of well water, and 6* of artesian 
water, and the value of the different waters either for irrigation or 
domestic purposes is discussed. 

Geology of the Wyoming experiment farms and notes on the 
mineral resources of the State, W. 0. Knight ( Wyoming Sta . Bid 
Ro. 14, Oct , 1893, pp. 103-212 ).—This is a preliminary report intended 
to prepare the way for future investigations, and presents general con¬ 
clusions regarding the geological origin and proper classification of the 
soils of the six experiment farms of the station. 

The rock masses which have been decomposed and eroded to form the soils of the 
State have not been critically examined nor their various constituents determined 
so that any formation might be classified as beneficial or detrimental to good soil¬ 
making. The various geological formations which have entered into the soils of 
Wyoming range from Arcluean to the Pliocene Tertiary, and the methods of decom¬ 
position, pulverizing, eroding, and transportation include all known phenomena. 

A study of the soils of Wyoming is especially interesting, owing to the diversity 
of composition. Some of them have been derived from the entire series of rocks 
ranging from Archaean to the close of the Tertiary, while others are the result of the 
decaying of a single geological horizon. There are many subjects of importance 
relative to the soils of the State which will receive attention hereafter. Chief among 
them are the following: (1) The cause of the decomposition of rock masses; (2) 
climatic action upon rock masses; (3) water erosion over various grades and the 
resulting soils; (4) wind erosion. 

Wind erosion plays an important part in the transportation of soils in Wyoming, 
and beyond a doubt has in the past, owing to the incoherent state of the soils, due 
to the lack of clay. The arid regions of Wyoming, which are chiefly Tertiary and 
Cretaceous plains and table-lands, receive very little rain. Consequently the soils 
become loosened by great earth cracks and during the dry and windy winter weather 
are transported in dense clouds, which almost suffocate travelers, to the broken 
country and distant hills and mountains. In a single season it is not an uncommon 
sight to see banks of earth, like huge banks of snow, behind a reef of rock or in the 
lee of large bunches of sagebrushes. 

The Laramie farm (pp. 105-107).—This farm is located 2 miles south¬ 
west of Laramie upon prairie land 7,200 feet above the sea level, and 
u probably is the highest experiment farm in the United States.” 

Geologically the Laramie farm is located on Dakota group (Cretaceous) sandstone, 
very near the junction of the Cretaceous and Jurassic. * * * 

Glaciers were instrumental in making the greater portion of the soil of the Laramie 
plains. * *. * 

The glaciers in moving down the valleys ground up Arcluean, Paleozoic, and 
Mesozoic rocks and conveyed them to the plains for soil-making, Following the 
glacial period was one in which a calcareous deposit formed over the glacial boulders, 
after which the erosion of the waters and winds completed the soil-making of the 
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plains. I should not say completed, for not a single windstorm sweeps these plains 
or not a rainstorm causes the tiniest rill but the work of erosion goes on, and soil- 
making continues as it has for these thousands of years. 

According to Hilgar&’s classification of soils the Laramie farm would be called a 
colluvial, but rich in the life-giving elements and capable of long and heavy tillage 
with but little assistance from fertilizers. 

The Lander farm (pp. 108-110).—The Lander farm is located in the 
valley of the Popo Agie Elver 5,500 feet above the level of the sea and 
5 miles south of Lander in a region of rich table and valley lands. 
It rests upon the Lower Trias sic rocks in a cove-like basin which has 
been cut out by glaciers, and the material entering into its soil has come 
principally from the rocks of this formation. “The red sandstones and 
clays decomposed and in time covered a portion of the present farm.’ 7 
A ledge of marble, encountered in the Triassic rocks, also contributed, 
largely to the soil formation. ^ The soil is a colluvial and is not only 
rich but warm, and capable of producing crops that would not mature 
on a rich black alluvial at this altitude. 5 * 

The Saratoga farm (pp. 110-112).—The soil of this farm resembles 
that of Laramie in corn position and of Wheatland in geological position. 
It rests upon Pliocene rocks, but is composed of material from the 
Archaean, Paleozoic, Mesozoic, and Cenozoic rocks located above the 
valley, ground up by glaciers and transported to its present position 
by the Platte Elver. The soil is, therefore, a rich alluvial. 

The Sheridan farm (pp. 112-114).—This farm is situated about 1 
mile south west of the town of Sheridan, at an elevation of 3,750 feet. 

It is located upon middle Laramie group (Cretaceous). Tlie soil has been derived 
from Archaean (t), Paleozoic, and. Mesozoic rocks which have been disintegrated and 
carried down Little Goose Creek. Owing to the nature of the soil and being in the 
valley it is called an alluvial. There were no fragments or pebbles associated with 
the soil which is rich in necessary plant food and better capable of holding mois¬ 
ture than most of the other stations in the State. 

The Sundance farm (pp. 114-115). 

The Sundance farm is located 1 mile southeast of Sundance in a valley between 
Sundance and Green Mountain, at an elevation of 4,750 feet above the sea level. 

The country about is mainly a rolling and broken prairie, with occasional low 
detached mountains and hills. * * * 

It is located on Upper Triassic sandstone. * * * ' 

The soils of the farm have been derived from eroded and decomposed Triassic and 
Jurassic rocks, which have not been transported any great distance. These rocks 
are composed of ferruginous sandstone, chiefly, though they contain some limestone, 
clays, and marls. The decomposition and erosion have been so gradual and so per¬ 
fect that no fragmentary rocks are to be found. The soil partakes in color of the 
adjacent formation and is a colluvial, resembling the soil of the Lauder station.' 

The Wheatland farm (pp. 116-117).—The Wheatland farm is located 
in the northern portion of Laramie County a almost under the shadow 
of the famous old landmark, Laramie Peak.” It rests upon a Pliocene 
formation. The soil is a colluvial derived from Archaean and Pliocene 
rocks without the assistance of glaciers. 

The Wheatland and Saratoga farms are located upon the same geological horizon: 
but,owing to the different formations entering into the soil composition in the two 
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vicinities, tlielr soils are of different natures. This evidence leads me to believe 
that one cannot say that this or that geological horizon is best adapted to certain 
lilies of cultivation. In each and every instance when the question ■ of geological 
position arises, in the selection of land, the lirst and all-important question to be 
settled is from what geological formations the soil was deri ved, and not upon what 
formation it rests. For example, in many places in Wyoming rich and extensive 
agricultural districts rest upon Cretaceous and Tertiary formations that in them¬ 
selves are detrimental to good soil-making. 

The report closes with a tabulated statement showing the geological 
horizons of the different experiment farms, and giving the names of 
the various geological formations which enter into the composition of 
the soil. 

A general discussion is given of the mineral wealth of the State., 
based upon data secured in an inspection during the last four months 
of nearly every important mineral locality in the State. 

Upon Wyoming’s mineral wealth depends the growth and prosperity of the State. 
* * # 

Industries are needed which will open the mines and employ an army of workmen. 
This must he done before the agricultural interests will reach the standard they 
should, for the farmers in Wyoming can not raise grain and produce and expect to 
dispose of them in any of our border States, which are well supplied with home prod¬ 
ucts. The only way to obtain a market is to make one, and the way to accomplish 
this is to utilize the minerals which nature has seen fit to store in these mountains, 
hillsides, plains, and valleys. 

Wyoming contains 02,645,120 acres of land, 10,000,000 of which are suitable for 
agricultural pursuits. Of the remaining 52,000,000 acres there are 22,000,000 acres 
of mountains and 13,000,000 acres of coal land. * * * 

In this great extent of mineral-bearing country there have been discovered gold, 
silver, copper, lead, coal, iron, petroleum, soda, asbestus, plumbago, gypsum, mica, 
tin, and a score or more of other valuable minerals. 

Soils and fertilizers, A. A. Persons (Florida Sta. Bui . No. 20, Sept, 
1893 j ])}}. 23 ).—This is a popular bulletin discussing the following 
topics; The development of scientific agriculture; relation of chemistry 
to agriculture; definition of a soil, etc.; mechanical classification of 
soils; chemical composition of soils; general description of soil ele¬ 
ments; definition of manure; composition of manures; home-made 
manures; commercial fertilizers; sources of phosphoric acid, potash, 
and nitrogen in fertilizers; explanation of a chemical fertilizer analy¬ 
sis; and how to estimate the market value of a fertilizer. 

Reclamation tests with gypsum on alkali soils, B. H. Loug-h- 
ridg-e and O. EL Shinn (California Sta. Report for 1891-192, pp* 
80-90 ).—These tests were made at the substation near Tulare on a 
piece of land so strongly charged with alkali that u crystals of carbon¬ 
ate of soda glistened upon the surface, and the black humus spots so 
characteristic of alkali were very prominent.” Two layers of alkali 
hardpan occurred within two feet of the surface, and no vegetation 
would grow on the soil. In the center of a fourth-acre plat of this soil 
a drainage pit was dug and lined with boards, and three board drains 
running across the plat were made to empty into it. u The plan pro- 
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posed was, in brief, tMs : To make a slight embankment around the 
experiment plat, to sow the plat with gypsum or land plaster, and cover 
it with water, which should gradually pass down into the drains and,, 
carry off much of the alkali, into the general drainage system of the 
country, 77 

To summarize briefly, the treatment was as follows; November 2 the land was 
plowed and 500 pounds of land plaster applied, or at the rate of one ton to the acre. 
The water pumped onto it was about 50,000 gallons. The drains were plugged for 
three or four days. November 9 the crust” was broken and more water applied, 
but no plaster. November 16 more water, about 25,000 gallons, was applied. The 
water sank along the line of the drains and ran out immediately. The drains were 
stopped, and the hardpan again broken up. November 2-1 more plaster (150pounds) 
was put on the upper half of the plat; none on the lower half. For the subsequent 
week, more water was added, and the worst places were broken up. November 27, 
150 pounds of plaster were used on all the bad spots of the tract, a shovelful here 
and there. December 4, 100 pounds of plaster was used in the same way. This 
makes a total of 900 pounds on the quarter acre, or at the rate of 3,600 pounds to 
the acre. This seems a large amount, and at the present price of plaster the job was 
rather an expensive one; but plaster can be obtained in the foothills, and supplied 
to the San Joaquin valley at a price which will justify the use of two or even three 
tons per acre, provided that it accomplishes the desired results. 

Ill order to ascertain the changes brought about in the soil by this 
treatment, samples of drainage water obtained at each irrigation were 
taken and analyzed. The results show that during the period of treat¬ 
ment fully one half of the carbonate of soda originally indicated by the 
drainage water had been converted into sulphate of soda and removed 
from the soil. 

Analyses of the soil from depths of 1, 3, and 0 feet, before and after 
the above treatment, were also made. These show that “the treat¬ 
ment reduced the entire salts to about 24 per cent of what was in the 
natural soil; the leaching and drainage carried off about S3 per cent of 
the sulphates of soda and potash, and about So per cent of the chlo¬ 
ride of soda of the natural soil. We also find that the gypsum and 
leaching with water changed to sulphate and carried off* about 05 per 
cent of the carbonate of soda. 77 

At the end of the treatment with gypsum, as described above, seeds of a number 
of plants were sown, with the following results: 

Japanese buckwheat grew very well until it attained a height of about a foot, 
when the plants burned and wilted in the sun. It does poorly in this district at the 
best. Barley, planted late, in the center of the spot, did fairly well, a portion, mak¬ 
ing heads, and all the stalks being at least 18 inches high. Six varieties of sorghum 
all did very well, everything considered. Some made stalks 6 feet high, and if the 
entire plat had been sown to sorghum it would have been profitable. Sugar beets 
made a very poor showing. 

It is evident from the above tests that a percentage of “black alkali” even as low 
as 0,05 is too much for the full growth and maturity of our ordinary field crops, 
and that one tenth of 1 per cent is very destructive to the young plant if not to the 
seed itself. 

Analyses of alkali in different layers of the soil experimented on are 
tabulated, and notes on several samples sent to the station for exami¬ 
nation from different localities are added. 
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Analyses of soils, E. H, Loughtmdge {California Sta. Report for 
1891-292, pp. 24-48). — -Chemical analyses of 8 samples of soils sent to the 
station tor examination from the Foothills, Coast Bunge, and Southern 
California regions are given, together with descriptions of the samples 
of soil and comments on their agricultural value; and mechanical analy¬ 
ses, with comments, and observations on water-holding capacity and 
hygroscopicity of 10 samples derived from similar sources. 

Determination of organic nitrogen in soils, M. E. Jaffa [Cali¬ 
fornia Sta. Report for 1.89 IN 92. pp. 48, 49 ).—The results of an examina¬ 
tion of 4 soils, to ascertain whether there is any definite relation between 
the organic nitrogen in'soils and the humus, are tabulated. The humus 
was determined by Grandeaifs process and the organic nitrogenous 
matter was separated and analyzed by the following method : 

The soil is first treated as in the ease of humus determination—that is, 5 or 10 
grains are leached, in the cold, with dilute hydrochloric aeid (0.5 to lper cent) until 
all the lime is extracted. It is then completely washed, and in place of using 
ammonia, a 5 per cent solution of potassic hydrate is added to the washed, soil on 
the filter. This treatment with potassic hydrate is continued until the solution, 
upon passing through the filter, is colorless. 

This extract, or an aliquot thereof, is acidified with pure sulphuric aeid and the 
nitrogen determined by the Kjeldahl method. # * * 

The data thus far ascertained is not sufficient to warrant drawing any conclusions, 
hut the completion of the examinations now under way, and soon to be published, 
may tend to elucidate this interesting subject to a very great extent. 

FERTILIZERS. 

W. II. Beal, Editor. 

Fertilizer inspection and analyses in New Jersey, E. B. Yoon- 
HEES, L. A. Yoorhees, and J. P. Street {Few Jersey Stas. Bui No. 
97, Nor., 1893, pp. 43 ).—This bulletin contains the analyses and com¬ 
mercial valuations of 248 samples of different brands of manufactured 
complete fertilizers, and 51 of incomplete fertilizers, which include 
ground bone, dissolved bone, wood ashes, and miscellaneous products. 

The results are discussed under the following heads: Inspection of 
fertilizers, commercial valuation, and composition and valuation of com¬ 
plete fertilizers, bone, and miscellaneous fertilizing materials. 

It is the aim of the station to secure a sample of all the different brands and fertil¬ 
izer products upon the market. It is believed that this aim has been practically 
attained this year; the number of brands of complete fertilizers is nearly 20 per cent 
greater, while the number of those of a miscellaneous character is quite as great as 
iu any previous year. This result is due both to a closer inspection and to the fact 
that new brands are constantly introduced, the product of both old and new 
firms. * * * 

While the- multiplication of brands is not on the whole to be commended, a point 
worthy of consideration is shown, viz, that where dealers have brands made to their 
order by regular manufacturers the quality is always good and the commercial value 
is uuic.li nearer the selling price than those sold direct by the manufacturer him- 
self. * * * 

14945—No. 6-3 
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The average composition, selling price, and commorouil valuation of complete fer¬ 
tilizers for 1892 and 1893 are shown in the following tabulation : 


Composition, cost, and valuation of complete fertilizers. 



i 

| Total 
j nitrogen. 

Total 

phosphoric 

acid. 

j Available 
phosphoric 
acid. 

Insoluble 

phosphoric 

acid. 

. ! 

Potash. 

Selling 

price! 

Station 
valua¬ 
tion . 

!«<)■> 

| 

! Per eetit. 
2. 74 

Per rent. 
10.08 

Per cent.. 
7. 70 

Per rent. 

Per cent,. 



Ifc03.. J 

i 

1 ~£m 

j 

10 ! 20 

l\ 54 

O* 

2. 69 

4. 58 

$•*14, 19 
84. H 

$25. 00 
24.41 


The average composition and selling price j>er ton. are practically identical with 
those of last year, while the valuation this year is $1.25 less than in 1892, malting the 
difference between valuation and selling price $9,70, or the selling price 40 per cent 
greater than the valuation, which represents the average charges per ton for mixing, 
bagging, and selling. It is evident that the decrease in the cost of fertilizer supplies 
has not resulted in a lower selling price per ton for the mixtures made from them 
by the manufacturers. It is shown, too, from a study of the tables, that the differ¬ 
ence between valuation and sellingprice in nearly half of the brands is above this aver¬ 
age, ranging from $10 to $25 per ton, thus giving a wide, opportunity for selection on 
the part of the purchaser. ■ * * * 

The samples of ground hone examined this year are, on the whole, of good char¬ 
acter. A criticism made prominent in previous discussions of the analyses of hone 
products, however, still holds good, namely, that the trade terms, bone meal, pure 
bone, steamed bone and raw bone, bear no exact relation to the kind of bone, nor do 
they indicate the method of manufacture. * * * 

This year the value of the nitrogen in the coarser grades is reduced one half 
cent per pound, while phosphoric acid is reduced in all cases except the coarser 
grade. The average per cent of fineness is this year an improvement over that 
secured in 1892. The average selling price per ton, excluding those samples not 
comparable, is $32.50, and the average valuation $31.23 per ton. 

The analyses of samples of dissolved bone are shown to be of good quality. The 
commercial valuations of three out of the five samples bought in the usua l manner, 
by the ton, are within $3 of their sellingprice. * * * Dissolved bone is an excel¬ 

lent fertilizer for wheat,"and at the present low price of the cereal it is of the grea t¬ 
est importance that farmers should take advantage of such opportunities as are 
afforded by these products to reduce the cost of the crop. * * 

The samples of wood ashes examined this year were, with two exceptions, below 
the average quality . The schedule of values adopted for ashes is 5 cents for phos 
phoric acid and 5£ for potash, The average cost per pound for potash and phosphoric, 
acid contained in these samples [excluding one sample] is 9.7 and 10.7 cents, respcc 
tively. When the agricultural value of wood ashes is recognized, U is a question 
whether farmers do well in purchasing phosphoric acid and potash in this form at 
the prices named. 

Fertilizer inspection and analyses in Rhode Island, 11. J. 
Wheeler and B. L. Hartwell ( Rhode Island St a. Bui. Vo. 26, IS 7 or., 
1893, pp. 127-138).— This includes tabulated analyses, with valuations, 
of 42 samples of fertilizing materials examined in 1893, including com¬ 
pound tertilizers, muriate ot potash, nitrate of soda, and ashes; a table 
showing the firms selling complete fertilizers in the State during 1893, 
the number of brands analyzed, and the relation of the guaranties to 
the amounts of nitrogen, phosphoric acid, and potash found by analysis; 
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comments on particular analyses; and remarks on the selling' price and 
valuation of fertilizers in 1893. 

By a comparison of the table [of analyses for 1893j with similar ones for 1891 and 
1892 it will be seen that the goods which have been sold in the State this year have 
not been so generally equal to the. guaranties as was the case last season; they give, 
however, a somewhat better showing than those of 1891. * * * 

In the case of 74 brands of complete fertilizers sold in the State this year the a ver¬ 
age. selling price has been $35.79, and the average commercial valuation $23.79, 
making an average difference of $12 per ton. This difference for 1892 amounted to 
$9.43 and in 1891 to $9.61. The average selling price in 1892 was $35.80, or one cent 
more than this season, and the greater difference between selling price and valuation 
this year is clue to two circumstances: (1) The fertilizers sold this season were not 
as good compared to their guaranties as those of 1892. (2) The schedule of prices 

used in estimating the commercial valuation, which is based upon the retail price of 
the stock used in making the goods, is somewhat lower in some instances than last 
season. We are convinced, however, that our basis of valuation for the year has 
been, a just one, from the fact that it is in full accord with retail quotations on fer¬ 
tilizer stock, which have been made to farmers themselves. * * * 

The manufacturer who hopes to succeed in business does not necessarily purchase 
all of the crude stock used in his factory from one firm, but he buys each kind of 
material where it can be bought cheapest. Our fanners ought, in similar manner, 
to secure quotations on fertilizer stock from a number of dealers in various sections 
and then buy each constituent where it can he purchased most economically. By 
resorting to practical business methods a great saving might be effected. By refer¬ 
ence to the Rhode Island State Census for 1885, pages 516 and 517, it will be seen that 
the value of the fertilizers used in the State that year amounted to $164,133, and 
there is no question hut that the amount at the present time is even much greater. 
Taking the figures for 1885, however, as a basis, and accepting the fact that the 
farmers of the State could have made a cash saving of about 33 per cent on the cost 
of their fertilizers the past season by purchasing their crude stock even at retail, it 
will be seen that over $54,000 might have been saved, or more than 34 times the 
amount given by the Government for the annual support of this station. 

Results of experiments with fertilisers on different classes of 

soils, G. S. Phelps ( Connecticut Starrs Sta. Report for 1892, pp. 67- 
81 ).—The author summarizes the results of about (H) soil test experi¬ 
ments with fertilizers on corn and potatoes made in Connecticut ami 
other 'New England States during the past fifteen years, either under 
the direction of W. O. Atwater or of the Connecticut ’ Storrs, Massa¬ 
chusetts Hatch, and Rhode Island Stations. 

u The plan of experiments for these soil tests consisted in applying, on 
parallel plats of land, fertilizers containing nitrogen, phosphoric acid, 
and potash, singly, two by two, and all three together. The fertilizing 
materials were in all cases supplied # * * in standard commercial 
forms, and consisted of nitrate of soda, dissolved boneblack, muriate 
of potash, and land plaster. * * * 

“The results have been summarized and tabulated in two groups: (1) 
Soils ranging from sandy to loam, and (2) soils ranging from heavy 
loams to heavy clays.” 

The following table gives tbe average yield from different fertilizing 
ingredients in 27 experiments with com and 14 with .potatoes, con- 
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ducted in different parts of New England during- tlie years 1878-1881, 
and of 30 experiments with corn in Connecticut during- the years 1888- 
1801: 


Average yields per acre of shelled corn and of potatoes from the use of differen l fertilizing 

infjredien Is. 



Nitrogen. 

Phosphoric f 

rid. 


Potash. 


With. 

With¬ 

out. 

Gain 
or loss. 

With. 

With¬ 

out. 

Gain. 

Witli. 

With¬ 

out. 

Gain. 

Corn: 










Light soils: 

Bush. 

Bush. 

Bush.' 

Bush. 

Bush. 

Bush. 

Bush. 

Bush. 

Busk. 

3878 1881 . 

*18.7 

38.8 

4.9 

39.5 

32.0 

6.0 

38. (> 

34. 0 

4.0 

1888-1801 . 

:so. 8 

24.5 

<5.3 

27. 9 

27.8 

0.1 

31.8 

23. 0 

8. 8 

1878-1891 . 

35.4 

20. 9 

5.5 

34.7 

30.7 

4.0 

35.8 

20. 5 

0. 3 

Heavy soils: 










1878-1881 . 

| 32. 5 

! 32.0 ' 

0. 5 

38. 2 

24.7 ! 

13. 5 

32. 6 

31. 0 

1.0 

1888-1891 . 

| 25.0 

i 26.8 

-1.2 

30. 9 

10.8 

11. 1 

26. 5 

20.1 

o. 4 

1878-1891 .. 

| 20.4 

! 29.2 

0.2 

35.0 

22.5 

12.5 

29.9 

29. 2 

0.7 

‘Potatoes: 

| 









Light soils, 1878-1881 .. 

1 08.9 

92,9 

6.0 

! 106.2 

85.2 

21.0 

106.2 

85. 0 

21.1 

Heavy soils, 1878-.1881 . 

1 128.4 

L ■ 

; 121.7 

6.7 

i 150.2 

1 

08.9 

I 

i #l * 3 

137.0 

112.2 

25. 7 


The experiments thus far made indicate that for corn on the lighter soils of the 
State fertilizers containing a large proportion of potash are needed to give the best 
results, * * * and that fertilizers with relatively large proportions of plios- 

phorie acid produce the best results on heavy, clayey soils. 

The results of cooperative experiments during recent years at the 
Massachusetts Hatch and Bhode Island Stations are also summarized. 

The general conclusions drawn from this review of experiments with 
fertilizers on lew England soils are as follows : 

Soils can not he cultivated to the greatest profit without a knowledge of their 
deficiencies as regards plant food. Soil tests with fertilizers seem to he the best 
practical means for ascertaining these deficiencies in particular soils. 

Heavy, clayey soils need to he supplied with large amounts of phosphoric acid in 
the fertilizers used, while light, sandy to loam soils are more generally, though not 
uniformly, helped by potash fertilizers. 

The teachings of the experiments thus far made in Connecticut indicate that nitro¬ 
gen is not beneficial on the light class of soils. Soluble fertilizers, as nitrate of soda 
and sulphate of ammonia, can generally he used with profit on light loam soils, hut 
do not prove of much value for com on heavy soils. For heavy soils nitrogen should 
he supplied in some organic form, as stable manure, dried blood, etc. 

The wide differences found hi soils afford a strong argument in favor of home- 
mixed fertilizers. The special needs of different soils can not he considered by the 
manufacturer who prepares his fertilizers for general use. The farmer may, how¬ 
ever, prepare such mixtures as will meet the deficiencies of bis soil and the 
requirements of his crops. 

Cooperative field experiments with fertilizers, C. S. Phelps 
(Connecticut Storm Sta. Report for 1892 , pp. 85-105 ),—The experiments 
of 1892 were conducted on essentially the same plan as that followed 
in previous years (E. S. E., vol. iv, p. 27), and include soil tests with 
fertilizers on corn in eight different localities in the State and one 
special nitrogen test on oats. 

Full data relating to yield, percentage of dry matter in the corn, 
and number of pounds of ears required for a bushel of shelled com 
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obtained in the soil test experiments are tabulated and discussed. ' This 
being the fifth year of experiments of this kind, the results furnish, in 
many cases more or less conclusive indications of the special, needs of 
the different soils for corn. 

The object of the special nitrogen experiments conducted during the 
past year on grass (see p. 579) and on oats are stated to be u to study 
the effect of larger and smaller quantities of nitrogen on different 
crops, while the amount of mineral fertilizers remains constant There 
are two prominent points to be considered—the effect of the fertilizer 
on the yield, and the effect on the composition and feeding value.” 
Four plats of light loam soil received mixed minerals (dissolved bone- 
black 320 pounds and muriate of potash 160 pounds per acre), 3 
mixed minerals combined with amounts of nitrate of soda varying from 
160 to ISO pounds per acre, 3 mixed minerals with 200 to 600 pounds of 
dried blood, and 2 remained immamired. 

Data relating to amount and cost of fertilizers used and yield of oats 
on the differently manured plats are tabulated. 

The mixed mineral plats gave hut little increase over nothing. * * * The addi¬ 
tion of 160 pounds of nitrate of soda to the minerals increased the yield of grain 9 
bushels and of straw 675 pounds, at an increased cost of $4 for the fertilizers. The 
nitrate of soda gave a much larger increase than dried blood, while the cost of the 
two mixtures are practically the same. The extent to which nitrogen can be profit¬ 
ably used is not clearly shown in this experiment, owing to the lodging on2 plats. 

Soil and crop tests with commercial fertilizers.—A. T. Neale 
(Delaware Sta. Report for 1891 , pp. 20-22). —Fertilizer experiment on 
peach trees, sweet potatoes, corn, wheat, and potatoes, tor which no 
detailed data are given. 

Analyses of fertilizing materials, R. H. Loughridge (California 
iS Ha. Report for 1891-1.92, pp. 129-124 ).—Analyses of a number of sam¬ 
ples of fertilizing materials, including sewage sludge, bat manure, 
guano, fish guano, dissolved bones, and gypsum, sent to the station for 
examination, are given with comments. 


FIELD CROPS, 

J. F. Dug gar, Editor. 

The cost of farm crops, C. L. Tngersoll and S. W. Perth 
(X eb ra fik a Si a. Bui. No. 29, April 10, 1892, pp. 20-42). 

8pwpm.—A record of the cost and profit in growing rye, oats, wheat, corn, and hay 
on the station farm in.1892. The cost of planting and harvesting per bushel was 
as follows; Rye, 39.8 cents; oats, 17.7 cents; five varieties of wheat, 23.4,19.4, 
J6.6, 26.4, and 27.6 cents; corn on different fields, 23.43 and 14.9 cents. The cost 
of growing timothy and clover hay on three fields was only $1,34, $1.32, and $0.84 
per ton. 

The fields varied in area from 1 to 35 acres and the crops were treated 
substantially according to prevalent practice in the State.' Labor was 
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uniformly charged at the rate of $3 per day for man and team. Taxes 
and interest were not reckoned among the expenses. Land was valued 
at $25 per acre. The selling price of rye and wheat was 50 cents per 
bushel, of oats and corn 30 cents per bushel, and of hay $3 per ton. 
Themost important data are given in the following table: 

Cost and profit in growing rye, oats, wheat, corn, and hay. 



Cost of 
planting 
and har¬ 
vesting, 
per acre. 

Tield per 
acre. 

Cost per 
bushel in 
granary. 

Cost of 
market¬ 
ing. 

Profit 

per 

bushel. 

Profit 

per 

acre. 

Interest 
on value 
of land. 



UufiJu’lfi. 





Per cent. 

Rye... 

$3. 50 

21.33 

$0.398 

$0.020 

$0. 0820 

$1.75 

7.0 


0 15 

34 34 

0.177 

0.015 

0.1070 

3 75 

15. 0 

Wheat : 




Ironclad. 

6.13 

20.60 

0.234 

0.020 

0.2500 

6. 06 

2<>. 0 

Tuscan Island Red . 

6. 45 

33. 07 

0.194 

0. 020 

0. 2800 

9.45 

37, 0 

Hi clan an.. 

6. S3 

40.75 

0.106 

0.020 

0.3140 

12.77 

51.0 

Extra Early Red. 

10. 32 

30.00 

0.204 

0.020 

0.2160 

8.40 

33.0 

Landretli white. 

10.00 

36.17 

0.276 

0.020 

0. 2030 

7.36 

29.0 

Coro : 








Centennial White. 

10.17 

43.40 

0.234 

0.035 

0. 0307 

1.33 

5.3 

Learning, field 1. 

6.65 

44.50 

0.149 

0.035 

0.11(50 

5.16 

20.(5 

Learning, field 2... 1 

6.03 

40.70 

0.149 

0.035 

0.1160 

4.72 

18.8 

Timothy and clover: 








Field 2.. 


3.66* 

i 1.340t 



6.09 

24.4 

Field 3. 1 . 

2.71* 

1.320t 



4. 54 

18.2 

Field 6.. .. 

3.00* 

0. SiOf. 


7.07 

28.3 









*Tons. t Per ton. 


Report of fieldwork at the Central Experiment Station, Berke¬ 
ley, California, E. Kellner (California Sta. Report for 1891-OLf pp. 
137-144 ).—Brief notes on farm and garden work and tabulated data 
giving the time of planting and ripening and the extent of injury by 
rust and by the Hessian fly for 141 varieties of wheat, 39 of oats, 7 of 
rye, 10 of spelt, and 30 of barley, all grown in 1892. Some varieties 
of wheat were badly infested with the Hessian 11 y. Following is a list 
of varieties on which no flies were found: No. 1 Australian, Austra¬ 
lian, Black Bearded, Big Long-Bearded Club, Blue Glass, Big White 
Club, Bearded (from Missoyen), Champlain, Cujarian, Common March, 
Centennial Black Bearded, Diamond, Defiance, Extra Early Oakley, 
Egyptian Imported, Emmer, Egyptian, Early Clawson, Frankensteiner, 
Forelle, Fultz, F. Gates, Fulcaster Winter, Greek Atlanti, Ghika (or 
Odessa}, Genoese Winter, Harris, Indian (three, months), Improved 
Bice Winter, Mammoth, Michigan Mixed, McGeehe White Winter, 
Missoyen, Nonpareil, Nonette Lausanne, Nicaragua (from Texas), Ore¬ 
gon Big White Club, Palestine, Probsteier, Polish Proper, Petoli, Prin¬ 
gle Best, Patent Office, Bed Club Hedgehog, Bed Bearded, Russian 
Durmur, Batib Black Prolific, Royal Australian, Red Sonora, Red Sea, 
Snowflake, Solid Straw Poulard, Taganrog, Tunisian, Victor, Victoria, 
Volo, Winter Fulcaster, White Club, and White Crimea,. A few flies 
were found on some of the varieties of barley, and 4 varieties of spelt 
were badly infested, while 3 entirely escaped. 
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The cereals at the San Joaquin Valley Station, 0. EL Shim (Cal¬ 
ifornia Sta . Report for 1891- 1 92) pp. 209-211).— Tabulated data for 46 
'varieties of wheat, 5 of rye, and 16 of barley grown without irrigation 
on alkali land. 

Field experiments with corn, A. T. Neale {Delaware Sta. Report 
for 1891) pp. 22-31), —Experiments to test the value of the Early Mas¬ 
todon variety,-the effect of removing tassels, and the insecticidal qual¬ 
ities of commercial fertilizers. Early Mastodon corn made a satisfac¬ 
tory yield, but required one hundred and twenty days for maturity 
instead of ninety-six, as claimed for it. A slight gain in yield of grain 
resulted from removing the tassels from every alternate row. On 
detasseled stalks the ears were heavier but less numerous. Notes and 
tabulated data on an experiment with special reference to combating 
insects by the application of fertilizers are given. 

Experiments with the cowpea, A. T. Neale {Delaware Sta. Report 
for 1891 , pp. 16-20). —Notes on experiments conducted on four farms in 
the State, having in view the determination of the value of the cowpea 
in farm rotations and the effects of fertilizers on the yield of cowpea 
vines. Analyses of pea-vine hay are given. 

Grasses, clovers, sorghums, and small cultures at the Southern 
Coast Range Station, B. I). Cettickshank {California Sta . Report for 
1H91-92) pp. 199-202). —Brief notes on. Japanese wheat grass, Hunga¬ 
rian brome grass, Schrader’s brome grass, Festuca elatior , Australian 
rye grass, Faspalum iUlitatim , Italian rye grass. Holms lanatus , 
Agropyrum glaimim, Texas blue grass, millet grass, tall oat grass, timo¬ 
thy grass, red clover, Trifolium Jiybridum , Trifolium repens , Trifolium 
inmr-tiatim, alfalfa, sweet clover, sainfoin, Hedymriumi coronarium , 
Medieago lupidina, Anthyllis vulneraria , Lotus tetragonolohm , French 
lentils, jute, dyer’s madder, tagasate ( Cytisus proliferus), pyrefclirani 
plant, Jersey kale, citron melons, field peas, English beans, varieties 
of wheat and barley for hay, mixed pastures, sorghum, corn, buck¬ 
wheat, garden peas, and potatoes. 

The experience of three years proved Hungarian brome grass the 
best of all the grasses tried for prolonged verdure during the hot 
months; Schrader’s brome grass and the Japanese wheat grass came 
next. Sainfoin was. very successful, remaining green throughout the 
dry weather. Jersey kale withstood drought, citron melons yielded 
abundantly, and English beans and buckwheat were successfully 
grown. For hay the Sonora was the best variety of wheat, and the 
Chevalier barley was recommended for the same purpose. 

Experiments with grasses and other forage plants, J« Clay¬ 
ton {Alabama College Sta . Bui. No. 49 , OcL, 1893) pp. 6-8). —Sparry 
on thin sandy land made a growth 8 to. 10 inches high. Analysis of 
the air-dry plant made sixty days from time of planting gave 10.28 per 
cent of crude protein and 48.19 per cent of nitrogen*free extract. 
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Ecscne grass (Bromus ■unioloides) lias annually reseeded itself on tlie 
station farm, and the same land lias borne a crop of peas each summer. 
Fescue grass lias given two good cuttings, in late winter and early 
spring. Texas blue grass set in February, 1889, at distance of 18 by 
18 incites, required two years to form a perfect sod, and is now growing 
vigorously, Festuca NTo. 1, from Connecticut, is a winter grass suita¬ 
ble for lawns, but sun scalds badly during the summer months on sandy 
soils. Lists of 26 grasses and of 5 leguminous forage plants are given. 

Hay growing in the Sierra foothills, G-. Hansen (California Sta. 
Report for 1891-'92 , pp. 186-189 ).—Brief notes on the yield of hay made 
in 1892 by 18 varieties of wheat, 8 of barley, 3 of rye, and 6 of oats. 
The average yield of wheat hay was 3,763 pounds, of barley hay 2.493 
pounds, of oat hay 3,861 pounds per acre. 

Special nitrogen experiments on grass, 0.1). Woods and C. S. 
Phelps (Connecticut Stows Sta. Report for 1892, pp. 36-46 ).—A con¬ 
tinuation of an experiment reported in the Annual Eeports of the sta¬ 
tion for 1890 and 1891 (E. S. E., vol. in, p. 376; iv, p. 28). The pur¬ 
pose of the experiment was to ascertain the yield and composition of 
the hay crop and the financial result from using different amounts of a 
nitrogenous fertilizer on a meadow consisting of a mixture of timothy, 
redtop, Kentucky blue grass, and clover. One of the eighth-acre plats 
was umnanured; one received mixed minerals alone; to the others 
were applied mixed minerals in constant quantity, and either 25, 50, #r 
75 pounds of nitrogen per acre in the form of nitrate of soda. The 
fertilizers were applied April 26, with tlie exception of one third of the 
nitrate of soda on the two heavily manured plats, and this was applied 
May 26. Meteorological data for the season of 1892 are given in E. S. B., 
vol. V, p. 565. 

The yields of hay and of separate food ingredients, the composition 
of the hay grown with different fertilizers, the amounts of nitrogen 
removed in the crops and supplied by the fertilizers, and the financial 
results are tabulated for 1890, 1891, and 1892, The results are sum¬ 
marized as follows: 

The addition of mineral fertilizers increased tlie yield of clover, lint did not seem 
to increase very materially the yield of grasses. 

In general the y ield of lmy increased with the quantity of nitrogen supplied. 

The mineral fertilizers, when used alone, were applied at a financial loss. 

The application of 160 pounds of nitrate of soda per acre (25 pounds of nitrogen), 
in addition to the mixed minerals, gave an average profit during the three, years of 
$1.40 per acre; 320 pounds of nitrate of soda (50 pounds of nitrogen) gave an aver¬ 
age profit of $5.24 per acre, and 480 pounds of nitrate of soda (75 pounds of nitrogen) 
an average profit of $2.45 per acre. The returns from 320 pounds were very uniform, 
the profit being $5.10, $5.12, and $5.49, respectively, for the three years. 

The application of nitrogenous fertilizers increased the percentages of protein in 
the crop and somewhat in proportion to the amount of nitrogen supplied. 

The increase in the amount of nitrogen in the crop did not equal the increased 
amount of nitrogen supplied in the fertilizers, implying that the plants were not able 
to utilize all the nitrogen supplied. 
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Effect of nitrogenous fertilizers upon tlie percentage of pro¬ 
tein in grasses and grains, C. I). Woods (Connecticut Starrs Sta. 
Report for 1892 , pp, 00-66). —The results are tabulated and summarized 
for seventy-three tests showing the effect of fertilizers on the protein, 
content of grains and grasses. The detailed results of these experi¬ 
ments are published in the present and previous reports of the station. 
The summarized results are as follows; 


Protein in crops grown without nitrogen and with different amounts of nitrogen. 


Kind of crop. 

Xfuinbcr 
of experi¬ 
ments. 

. 

Phosphoric 
acid and 
potash 
(mixed 
minerals.) 

Mixed 
minerals 
and 25 
pounds ni¬ 
trogen 
per acre. 

Mixed 
minerals 
ami 50 
pounds ni¬ 
trogen 
per acre. 

Mixed 
minerals 
and 75 
pounds ni- 
t rogeu 
per acre. 



Pee cent. 

Per cent. 

Per cent. 

Per cent . 

Corn (grain). 

22 

10.fi 

11.3 

11.4 

12. 1 

Oats (grain). 


15.1 

15. 4 

15.7 

1G. 3 

Corn mover... 

22 

(5. 2 

G. 6 

G.G 

7. 0 

Oat straw.. 

f> 

5. 3 

1 4.7 

5,2 

0.0 

Mixed grasses. 

5 

*7. « 

7. G j 

8.8 | 

9.8 

Orchard grass. 

2 

8. 9 

10. 2 ; 


12. 6 

Timothy .. 1 

2 


8 . 1 •! 


10,8 

l ied top ’... 

3 


& 3 j 


1 11.7 

Seven other pure grasses. 


.. 

10. 2 1 


12.1 


: 7 ' 






* Included more clover than other plats. 


In each case, except that of oat straw, the percentages of protein were greater when 
nitrogen was applied in tlie fertilizers than when it was not. In general the per¬ 
centages of protein increased with tlie amount of nitrogen applied,though inmost 
cases the application of the largest amount of nitrogen seemed to have the most 
marked effect upon the protein of the crop. 

In conclusion some practical applications are made, and the advisa¬ 
bility is urged of growing crops richer in protein, both for milk and 
meat production. 

Effects of different fertilizers upon tlie composition of oats and 

straw, 0. D. Woods (Connecticut Starrs Sta . Report for 1892, pp, 47- 
56 ),—These investigations are in continuation of similar work reported 
in the Annual Report of the station for 1890 (E. 8. B., vol. nr, p. 378). 

The oats and straw from variously manured plats in two separate 
experiments, a special nitrogen experiment and a soil test, including in 
all 24 plats, were analyzed. In the special nitrogen experiment, mixed 
minerals (potash and phosphoric acid) were applied alone and in com¬ 
bination with 25, 50, and 75 pounds of-nitrogen per acre in the forms 
of nitrate of soda and dried blood, respectively; and in the soil test 
nitrate of soda, dissol ved boneblack, and muriate of potash were applied 
singly, two by two, and all three together, and barnyard manure was 
applied alone. -■ 

The results of the analyses are tabulated, together with the computed 
yield of food ingredients per acre with each fertilizer. 

In the special nitrogen experiment the application of nitrate of soda 
and the largest application of dried blood appeared to increase the 
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percentage of protein in tlie grain and slightly in the straw, hot showed 
no uniform effect on the percentage of other ingredients in either the 
straw or the grain. As a rule the composition where mixed minerals 
were used alone was not higher than where no fertilizer was applied. 
On the other hand, the total yield of food ingredients per acre in both 
grain and straw was almost universally higher, and sometimes very 
noticeably so, where nitrogenous manures were applied, but not where 
mixed minerals were used alone. 

hi the soil test, nitrate of soda, barnyard manure, and muriate of 
potash appeared to increase the percentage of protein in the grain, and 
the use of fertilizers in general appeared to increase the percentage of 
nitrogen-free extract; but further than that no constant effect was 
traceable. Nitrate of soda, barnyard manure, and dissolved bone-black, 
as a rule, increased the total yield of protein, nitrogen-free extract, and 
fiber per acre. 

None of the results were very conclusive. In comparison with other 
analyses of American-grown oats, those grown in these experiments 
were noticeably higher in protein. 

The combined results of these two experiments and the one made in 
1800, as regards the relation between the nitrogen applied in the fertil¬ 
izers and that found in the crop, are given in the following summary : 


Relation between the nitrogen applied and protein found in the crop, 


Fertilizers., 

Oats. 

Straw. 

Oats and straw. 

' 

Nitrate 
of soda 
group. 

Sul¬ 
phate 
of am¬ 
monia 
group. 

Dried 

blood 

group. 

Nitrate 
of soda 
group. 

Sul¬ 
phate 
of am¬ 
monia 
group. 

Dried 

blood 

group. 

Ni¬ 
trate 
ofsoda 
group. 

Sul¬ 
phate 
of am¬ 
monia! 
group. 

Dried 

blood 

group. 

Percentage of protein in crop: 

Pr. ct. 

P)\ ct. 

Pr. ct. 

Pr. ct. 

Pr. ct. 

Pr. ct. 




. 25 pounds nitrogen, 1890.. 

15.7 

13. ft 

14.5 

5, l 

5.7 

5.0 




25 pounds* nitrogen,' 185)2.. 
A verage..... 

1 0. 0 


15.5 

4.2 


3.9 




1U. 2 


15.0 

4.7 


4.8 





to :i 

15 1 

14 1 

5 :i 




1 

50 poundsnitrogen, 1802.. 

in. 4 


laiu 

4. 0 


4 ’ 4 




Average. A..._ 

1(1.4 


15.0 

F>. 0 


4. ft 


. 

_ 

75 pounds nitrogen, 1.800.. 

1U. 8 

15.0 

14,7 

0.0 

7.5 

5. 4, 

. 


75 pounds nitrogen, 1802.. 

17.2 


17.1 

0.1 


5 ** 


...... 

i 

Average.. 

17.0 


15. ft 

n. i 


A3 



Amount of protein in whole 










crop: 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs, 

Lbs. 

Lbs. 

Lbs. 

Us. 

25 pounds nitrogen, 1890. . 

08 

! ■ 43 

53 

43 

i 41 

40 

Ill 

84 

13 

; 25pounds nitrogen, 1892.. 

321) 


97 

70 


(57 

190 


104 

' 50pounds nitrogen, 1890.. 

82 

| 58 

57 

58 

| 53 

44 

140 

.111 

lot 

50 pounds nitrogen, 185)2.. 

121 


104 

80 

|___ 

93 

207 


197 

75 pounds nit rogen. 1890 ..; 

100 

« "08 

79 

78 


07 

178 

153 

140 

■ 75 pounds nitrogen, 1892 .. i 

132 

i .: 

115 

181 

j • 87 

no 

31.4 




The nitrogen was in each case applied with a mixture of muriate of 
potash and dissolved boneblaek. The percentage of protein in the crop 
is calculated to water-free material, and the total amount of protein is 
calculated to 1 acre. 

The above table shows that the percentage of protein in both the oats and the 
straw in each experiment increased, as a rule, with the increased application of 
nitrogen in the fertiliser.. It will also be observed that, as a rule, the. most marked 
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iu'lvjineo in fche percentages of protein -was found vlicre the largest applications of 
nitrogen were made; that is, the percentages of protein increased in a greater ratio 
Ilian the increase in amount of nitrogen in the fertilizer. The third 25 pounds of 
nitrogen seemed to affect the percentage of protein more than the second 25 pounds 
did, * *' * 

There was an increase in pounds of protein per acre in the plats supplied with 
nitrogenous fertilizers somewhat in proportion to the amounts applied. This 
increase was greatest in the plats to which nitrate of soda was applied. These 
results are, in accord with observations made by the station upon the relation of 
the protein in corn, and in grass, to the nitrogen applied in the fertilizers. 

The increase in the amount of nitrogen in the crop did not equal the increase in 
the amount of nitrogen applied in the fertilizers, implying that the plants were not 
aide to avail themselves of all the nitrogen supplied. 

Distribution of seed oats, C. O. Flacig- and J*D. Tgwau (.Rhode 
Island 8ta. Bui No. 26, Nov., 1893, pp. 139,110)— Tlie yield during three 
years (1891-1893) of ten selected varieties of oats is tabulated and dis¬ 
cussed; and tlie conditions under which seed qf these varieties will be 
distributed to farmers are stated. The average yield during three 
years was as follows: 

Average yield of different varieties of oats during three years. 


Variety. 

Grain. 

Straw. 


Bushels. 

06.6 

Pounds. 

4, 079 


69.0 

4i 898 
4,972 


GO. H 

Ckennaille Black ........ 

! 66.2 

5,104 
5,554 

Bavarian..... .2 

64.2 

Michigan Clipped...-...i 

| 60.5 

4; 386 
5,029 

Rasedale..... 

62.6 

New York State..... 

59.1 

4,419 

4,5167 

4,689 

Joanette Black.. 

Improved American... 

j GO. 8 

j 04.7- 


Potatoes, amount of seed, B. M. Duggaii (Alabama Canebrale 
Hta. Bid. No. 16, Juhj , 1893 , ])]>. 6 ).—Pieces weighing 1,2, and 4- ounces, 
others having one and two eyes, and 44 slips, 5 ’ were used for seed. The 
experiment was repeated on three varieties—Peerless, Burbank, and 
Beauty of Hebron. 

The total yield increased with the size of the piece planted, except 
that in the case of Beauty of Hebron the largest total yield resulted 
from planting pieces weighing 2 ounces, and the largest net yield from 
pieces containing two eyes. With Peerless and Burbank varieties 
the largest net yields were produced by planting pieces weighing 2 
ounces. 

Analyses of sugar beets, M. E. Jaffa (California, Sta. Report for 
1891-192, pi). 116-119 ).—Analyses of sugar beets grown in seven differ¬ 
ent localities in California. The percentage of cane sugar in the juice 
ranged all the way from 6.04 to 16.20 per cent. The majority of the 
samples contained 11,5 per cent or over of sugar in the juice. 
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Sugar-beet culture, B. Gird (California Sta. Report for .189:1-92, 
pp. .217-220 ).— A statement, of the author’s methods of cultivating and 
handling sugar beets on a large scale. 

Experiments with wheat at Kansas Station, C. 0. (Ieohoeson, 
F. O. Brims, and I). H. Otis (Kansas Sta. Bui. No. 40, A.n<j ., 1893, pp. 
51-62). 

Synopsis —The experiments were in the following lines: (1) Continuous cropping 
without manure, (2) methods of seeding, (3) seeding at different rates and at 
different times, (4) weight of seed* (5) early and late plowing, and (6) test of 
varieties. The average yield of grain during eleven years on plats cropped con¬ 
tinuously with wheat has been 27.03 bushels per acre. The results favor listing, 
seeding October 10 in preference to October 20, the use of other than light seed, 
and early plowing. 

This work was In continuation of that recorded in Bulletin No. 33 of 
the station (E. S. IE, yol. iy, p. 406). The wheat crop of 1803 was 
injured, by winterkilling, and a large mi tuber of wheat plats had to 
be plowed and planted to corn, so that not as many experiments were 
carried to a conclusion as in previous years. 

Wheat grown eonUnuomly without manure (pp. 52, 53).—The yields 
of wheat per acre are tabulated for each year since 1880, excluding two 
years when the crop was winterkilled. The average yield per acre has 
been 27.03 bushels. In 1803 the yield was 11.65 bushels. 

Wheat , methods of seeding (pp. 53-55).—The methods tested in 1893 
were seeding (1) broadcast, (2) with a roller drill, (3) with lister, (4) 
with shoe drill, and (5) with hoe drill. The yields of grain and straw 
on each plat, and the average yield per acre for each method in 1803 
and during three years, are tabulated. A summary is given in the fol¬ 
lowing table: 

Average yield of wheat per acre from different methods of seeding. 



Grain. 

SI raw. 

Grain. 

Straw. 


Hush. 

Id. nr. 

9.45 

19.6*2 

11,58 

Tons. 

0. 74 
0.87 

Hush. 
22 47 

Tons. 
1.84 
1.80 
t *>*> 

Roller drill. 

21. 98 


it 88 

25. 83 

Shoe (1 rill. -. ...... i ........ 

. 0A7 
0.78 

28.70 

1.27 
*188 

Hoe drill....... 

14,83 

*23, 84 


* Average for two years. 


u The averages this year are of interest in that they show that in a 
dry reason it is best to put. the seeds deep in the ground, as with a 
lister.” 

Wheat, different quantities of seed sown at different dates (p. 55).—On 
account of winterkilling this experiment was unsatisfactory. The seed¬ 
ing made October 10 happened to be in time for the rains, came up 
earlier, and made a better yield. 

Wheat, weight of seed (pp. 55, 57).—Tabulated yields of grain and. 
straw on 20 plats seeded with (1) light seed weighing 50 pounds per 
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bushel, (2) common seed ■weighing* 624 pounds, (3) heavy seed weigh¬ 
ing 03 pounds, and (4) selected seed weighing 614 pounds, obtained 
by picking the largest and finest heads in the field just before the crop 
was cut. 

The following table gives the yield in 1893 and for three years from 
sowing the several classes of seed: 


Average yield of 'wheat per acre from sowing seed of different weight* , * 


Grade of seed. 

1893. 

[ Average for 3 years. 

Grain. 

| Straw. ! 

Grain. 

j Straw. 

Jdght seed - -.. ..... 

Bushels. 
15.40 ! 

i Tons. i 
i. * 0.92 | 

: Bushels, j 
25.19 1 

Tons. 

3. 38 

f Vmnmm ...... 

i 17. 4G | 

; o.S2 ! 

1 0. 89 ! 

S 26. 57 | 

3.42 

Heavy seed... 

i 17. 43 I 

27. 07 ! 

1. 57 

Select seed (average for two years). 

j 17.23 

1.00 j 

A* I 

2.0. hz j 

1.74 


Wheat , early and late plowing (pp. 57, 58).—A large plat was plowed 
August 1 and twice disked to keep weeds in cheek. Another plat was 
plowed September 7 and immediately disked five times. Both plats 
were seeded September 12 with Currell wheat. The early-plowed plat 
was somewhat moist about 3 inches below the surface at the time of 
seeding, but the late-plowed plat was very dry. The wheat on the 
former came up quickly, on the latter slowly. The yield from early 
plowing was at the rate of 14.57 bushels of wheat and 0.7 ton of straw 
per acre, and from late plowing 11.99 bushels of grain and 0.49 ton of 
straw. 

Wheat ? test of varieties (pp. 58-01).—Tabulated data are given for 58 
varieties grown at the station in 1893. The large list of varieties gro wn 
in former years was reduced by excluding from the experiments of 1893 
nearly all of those which had averaged less than 35 bushels per acre 
during the preceding two years. This left 47 varieties from the old list. 
Thirty-five varieties from Australia were sown at the same time as the 
others and under similar conditions, but all the Australian varieties 
were completely winterkilled. 

Experiments with wheat, J. Clayton (Alabama College St cl Bui 
No. 49 , Oct, 1893, pp. 3-5).— Twelve varieties of English wheat and 
three other varieties were tested on one-hundredth-acre plats in 1893. 
The following varieties are recommended in the order named for culti¬ 
vation in the State: Purple Straw, White Chaff, Anglo-Canadian, 
Large White, Large Bed, and Earliest of All 


HORTICULTURE. 

# Does mulching retard the maturity of fruits? L. IL Bailey 
(New Fork Cornell Sta, Bui. No. off Nov., 1898\ pp. 243-251, fig. 1 ).— 
To test the accuracy of the « general opinion that a mulch or heavy 
cover placed upon the soil about plants when it is frozen will retard 






584 


EXPERIMENT STATION REPORT). 


flowering and the maturing'of fruit-,” observations were made during 
.the spring* of 181)3, when the finds began to start on apples (four years 
old), almonds, buffalo berries, blackberries, raspberries, eurrauts,-goose¬ 
berries, grapes, jimeberries, peaches, and quinces, heavily ■mulched in 
February when the snow was u well settled and a foot or more deep in 
the open fields,with coarse manure and litter from horse stables; on 
strawberries mulched in the latter part of March, and on roses which 
" had been mulched the preceding fall for winter protection. It was 
evident that the mulches kept the temperature of the soil about the 
plants much lower than that of the surrounding unmulched soil, but 
this apparently had no effect upon the swelling of the buds which pro¬ 
jected above the mulch. The development of buds on twigs covered by 
the mulch was, however, greatly retarded. In the ease of strawberries 
this was especially marked. 

Gen. Putnam and Oregon Everbearing were mulched March 25, when the ground 
was completely thawed out. The mulch covered the plants and the entire space 
between the rows to the depth of 3 inches. On May 15 this mulch was removed. AI; 
this time the muimlched plants were in full leaf and were nearly ready to bloom. 
The plants under the mulch were just starting into leaf and the growth was weak 
and bleached. The plants were endeavoring to push themselves through the cover to 
the light and air. The mulch was forked off the plants and they gradually assumed 
a normal color and habit, and bloomed June 1. *The bloom was delayed from ten days 
to two weeks, according to the depth of the covering. The plants did not seem to 
recover entirely, however, and the fruitage was somewhat lighter than on the normal 
plants, but it was delayed about a week. 

Correspondence giving the experience of various horticulturists in 
mulching strawberries to retard blooming and fruiting is appended, 
and tlie following general conclusions are drawn: 

(1) The early bloom of fruit plants depends very largely upon the appropriation 
ot food stored in the twigs, and it is more or less independent of root action. This is 
proved both by direct experiment- and by study of the- physiology of plants. 

(2) It must follow, then, that the temperature of the twig or branch must he 
reduced if its vegetation is to be much retarded; or, in other words, the top of the 
plant, as well as the soil, must be mulched, and in practice this is possible only with 
strawberries and other very low plants, or those which are laid down during winter. 

(3) There is danger of injuring plants by heavy mulch which is allowed to remain 
late in the spring. If it is desired to retard flowers or fruit by mulching, the practice 
should not be violent and the plants should be carefully watched. 

( 4) Many strawberry growers are able to delay the ripening of fruit, by mulching, 
from two days to two weeks; but a week’s delay is usually about the limit of profit 
able results. . , . 

Field experiments with tomatoes and onions, B. L. Watts 
(Tennessee Stu, Bui, vol. VI, So. 4, Oct,., 1893, pp. 75-82, plate 1).— 
Tomatoes (pp. 75-81).—The Acme variety was used in all experiments. 
Liquid manure did not increase the weight or number of tomatoes. In 
1892 plants transplanted at a medium depth yielded more than those set 
very deep or very shallow. In 1893 medium and shallow setting gave 
practically the same results, the yield being larger than that from deep 
setting. In a comparison of different methods of training, the largest 
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yield was made by training to 3 sterns, the next by training to 2 stems, 
and least by single-stem training, in another experiment, comparing 
single-stem training with no training, the yield from the former was at 
rate of 910 bushels per acre; from the untrained area,840 bushels. The 
difference in yield is regarded as due to the greater number of trained 
plants that can be grown on a given area. The trained plants were set 
at distances of 1 by 3 feet. Among the advantages of single-stein train¬ 
ing are mentioned increased earliness, larger and smoother fruit, larger 
yield, greater ease of picking, and decrease in the injury from rot and 
from insect enemies. The method of training to a single stem is 
described and illustrated. Cutting back to two or three inches at trans¬ 
planting decreased the yield. 

As the result of three years’ experiments, the following varieties are 
recommended: Acme,Golden Queen, Yellow Pear, Eed Pear, Volun¬ 
teer, King Humbert, McCullom Hybrid, Early Paragon, Livingston 
Beauty, Livingston Favorite, Dwarf Champion, Yellow Plum, Ignotura, 
Turner Hybrid, and Early Michigan. 

Onions (pp. 81-82).—Onion seed was sown in hotbeds February 28; 
the young plants were thinned when 2 inches high and were transferred 
to the field April 1. Scarcely any plants were lost in transplanting. 
July 1, when the bulbs measured 1 to 2 inches in diameter, the plants 
were attacked by a fungus disease, which will be described in a future 
bulletin, and premature harvesting was necessary. 

Of the varieties planted, Prize-taker gave the best results. White 
Globe, White Victoria, Giant Kocca, and Eed Weatliersfield proved 
satisfactory. 

Report of the horticulturist of the Delaware Station (Delaware 
Sta. Report for 180 U pp. 76-88 ).—-Notes and tabulated data on 30 varie¬ 
ties of tomatoes, description of a bicolored tomato, test of potatoes, to 
ascertain best amounts for seed purposes, brief note on varieties of 
potatoes, and list of strawberries, raspberries, blackberries, grapes, 
peaches, plums, and quinces planted. 

/ Small fruits, E. L. Watts (Tennessee Sta. BuivoL IT, Vo. 3, July, 
1893, pp. 61-74,plates 4).—Strawberries (pp. 61-70),.—The total shipment 
of berries from the State in 1802 was estimated at 2,760,000 quarts. 
Directions regarding the character of soil, method of preparing the soil, 
setting and cultivating the plants, and choice of varieties are given, 
together with notes and tabulated data for 31 varieties of strawberries, 
set March 12,1892. The first picking of the Orescent, Early Canada, 
and Sweetzer Early was made April 29. Orescent gave the largest 
yield. Taking into consideration earliness, productiveness, size, qual¬ 
ity of berries, and hardiness, the following gave the best results in 
the order named: Orescent, Windsor Chief Haverland, Bubaeh, and 
Jesse. Lists of varieties considered by growers in 25 counties as best 
adapted to their conditions, and brief notes on leaf blight (Sphwrella 
fragarice) are given. 
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Raspberries (pp. 71-73).—Notes and tabulated data regarding 20 
varieties of raspberries. Of 8 red varieties Turner was most produc¬ 
tive, afforded the first ripe berries, and continued in bearing longer 
than any other sort. The first berries were picked May 21, the last 
forty-two days later. The Marlboro was second only to Turner in 
earliness. Outhbert made the most vigorous growth. 

The most productive of the 3 yellow fruiting was Golden Queen, it 
being third in productiveness of the 20 varieties reported. . Of the 
9 black fruiting varieties Palmer Seedling was most productive, and 
among the 20 varieties it was excelled in yield by Turner only. Of the 
black varieties, Palmer Seedling and Doolittle Improved are recom¬ 
mended for general cultivation. 

Blackberries (p. 73).—Of 13 varieties planted only 0 fruited in 1893. 
The best yields were made by the Taylor, Ancient Briton, and Aga¬ 
wam, 

Grapes (pp. 73, 74).—Of 120 varieties planted in '.March, 1891, 13 
fruited in 1893. Of these the Worden was the most productive. 

Some new fruits, B. M. Duo oar (Alabama Canebrake 8ta. But. 
Bo. 17, pp. 11) 12). —A dwarf Juneberr y (Amelaminer canadensis var. 
obi ongifbit a) proved hardy and productive, ripening in May. The 
Crandall currant, Buffalo berry, apricot plum ( Pr units sirnon ii), A kmpnus 
longipes , winCberry, Industry gooseberry, and All Summer raspberry 
were tested, all except the Crandall currant proving satisfactory. 

Grapes, B. M. Beggar (Alabama Canebrake St a. Bui. Bo. 17, July , 
1898. pp. 3-11). —Notes on 31 varieties and directions for planting, 
training, and cultivating grapes. Por local planting the following 
varieties are recommended: 

Among the black grapes Moore Early, Hartford, Ives, Wilder, Concord, and (for 
wine) Norton Virginia. Niagara has proved best of the white varieties, though 
Groin Golden sometimes does well. 

Delaware and Perkins are the most reliable of the red varieties. The former 
should not be sacked, as it wilts badly. Perkins is wholly free from disease, should 
be sacked, and then gathered before ripe. Lindley and Vorgenes are two red varie¬ 
ties of excellent flavor, and, though not wholly reliable, they are superior for table 
use. * 

Investigations of California primes, apricots, and peaches, G. E. 

Colby (California Sta . Report for 1891- 92, pp. 91-98). —A reprint of 
Bulletin No. 97 of the station (E. S. B., vol. iv, p. 157). 

Horticultural work at the San Joaquin Valley Station, 0. H. 
Shinn ( California Sta * Report for 1891-92 , pp. 201-209) .—General 
statements regarding* the work of the station, and brief notes on apri¬ 
cots, peaches, plums, nectarines, almonds, apples, pears, olives, pome¬ 
granates, mulberries, oranges, Kai .apple (Aberia kaffra ), and the 
camphor tree. 

The work of the South California Station, 0. II. Shinn ( Cali¬ 
fornia Sta . Report for 1891- 1 92, pp. 212-217 ).—Notes on improvements 
made at the station and on olives, oranges, lemons, cherries, almonds, 
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plums, prunes, pears, apples, tigs, peaches, apricots,walnuts, Japanese 
persimmons, guavas, grapes, date palms, perennial cotton, sugar cane, 
and cassava. 

Fruits and grapes at the Southern Coast Range Station, C. BL 
Shinn (California Sta. Report for 1891-^92, pp. 198-199 ).—Brief general 
notes on apples, pears, cherries, apricots, almonds, peaches, nectarines, 
plums, prunes, walnuts, olives, oranges, quinces, Japanese persim¬ 
mons, mulberries, and grapes. 

Fruits at the California Foothill Station, 0. H. Shinn ( California 
tit a. Report for 1891-192, pp. 181-186). —Brief notes on peaches, apples, 
pears, plums, prunes, apricots, nectarines, almonds, and cherries, and. 
tabulated data regarding 51 varieties of peaches. The time of flow¬ 
ering for most varieties of peaches was from March 15 to March 19. 

The Chinese cling, which ripened August. 17, blossomed March 8, the earliest of 
the 51 varieties. Mrs. Brett, a late peach (September 1), blossomed March 9. On 
the other hand, most of the early peaches—Alexander, Amsdeu, and Jennie Wor¬ 
th en, ripening July 6, 7, and 8—were in blossom from ten to thirteen days later. 
The increased safety from frost secured by varieties that blossom so much later is 
evident. Among the main crop peaches. Governor Garland, Shumaker, and Wager 
are nearly as late in blossoming as the earliest varieties. 

The fig in California, O. II. Shinn (California tita. Report for 1891- 
7 92 , pp . 147-157). —A. reprint from Bulletin Xo. 90 of the station (E. S. 
B., vol. hi, p. 080) with additional notes on the fruit of the different 
varieties. The Early Yiolet proved early, hardy, and a good bearer. 
Its fruit was small, brown, and of excellent quality. 

The highest-flavored fig grown at the stations is the Du Roi, a rather small fig, 
with white flesh and very smooth, thin, and fragrant skin. This tig is so delicious 
that if it would hear transportion fresh, which I doubt, growers would find it hard 
to supply the demand. For preserving, canning, or packing il soft dried in flat 
sealed cans, as some growers have put up other varieties, it ought to rank very high, 
owing to its beauty and quality. 

The Hirfu du Japon probably comes next, after the Du Roi, in point of quality, 
among the new figs. It is a (lark-purple fig, with yellowish white flesh and pinkish 
purple calyx. There are only a few perfect seeds, * * * The keeping quality 

of the tig is rather unusual, and it never (i sours” on the tree or ground. The size 
is medium; the shape round and full. The tree is compact, handsome, and the/ 
greatest hearer in the whole list of varieties tested. 

Brown Turkey seems to be the next best bearer at Tulare Station. For family 
planting this tig ought to rank among the choice. •* * * 

There are several small black figs of high quality. Pasteliere is one that grows 
well and bears well. Befcada and Jerusalem, two sorts not yet fruited on the coast, 
are very rich, and deserve planting for family use. Ageu, small to medium, round 
green skin, has flesh as dark as most of the blades, and is a high-flavored variety, 
late-ripening, and remaining long on the tree. * * * Thq older varieties do well; 

among these are the Black Genoa, the favorite fig of Languedoc and Provence; the 
Black Ischia, called one of the best varieties for growing in pots; the greenish yel¬ 
low and brown Brunswick, a rich and excellent fig, * * * 

The Doree Narbus, hardiest of all the figs at the stations, proves to he a small 
yellow fig of rather inferior quality, though it may improve as the tree ages. 

1-PJ15—X<l 0--4 
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Further analyses of California olives, G. E. Colby (California 
tita. 'Report for 1891- 7 92, pp. 113-110 ).—A con tin nation of the work 
reported in Bulletin No. 92 and the Animal Report of the station for 
1890 (E. S.R., vol. ii, p. 629; in, p. 592). 

The average results of examinations of 26 samples of olives grown 
in 1891 and 1892 are tabulated; the data given relate to time of ripen¬ 
ing, proportion of pits, flesh, and oil, and the results of the “ iodine 
absorption 7 - test. 

California oranges and lemons, G. E. Colby (California til a. 
Report for 1891-93, pp. 99-113). — A continuation of the work reported 
in Bulletin No. 93 of the station (E. S. B., vol. ill, p. 78). Tlie article 
contains brief descriptive notes on 21 samples of oranges and 11 of 
lemons of the crop of 1892, and physical, proximate, and ash. analyses 
of same; notes and tabulated data on proportions of rind, juice, a nd 
flesh in oranges and lemons; sugar and acid content of orange and 
lemon juice: and soil exhaustion from growing oranges and lemons. 

The average results of analyses of citrus fruits in 1892 were as fol¬ 
lows : 

Proximate analyses of ovaryes and lemons grown in ISO X 


Physical analysis. 


' 

Aver¬ 

age 

weight. 

. 

Kind. 

Pulp, 

pressed. 

Seeds. 

Oranges y 

Grams. 
*>H7 9 

Pr. et, 
28.2 

Pr. et, 
30 4 

Pr. et. 

Seedlings ..... 

174.5 

24.1 

28. 9 

1.60 

King*... 

i:ku 

31.9 

20. 6 

1,50 

Kuby Blood ... 
Tardive (Vol- 

118. 6 

29.1 

28. 7 

0,80 

eneia late)... 

190.00 

22.1 

24. 5 

0.50 

Tangerine. 

54.5 

20.00 

31.4 

2.40 i 

Mandarin . . 
Mediterranean ! 

j 58. 0 | 

24.0 

19. 5 

; l. ao 

sweet. 

Mediterranean 
sweet or 

1 a r g e S t. 

187. 3 

1 

80.8 

I 

| 

27.9 

0. 40 

Michael. 

m , oo 

I 80,00 

31. 5 

| 0.20 

St. Michael- 

171.00 

28. 8 

29.9 

j 0.30 

St, Michael- 

Lemons (average 

121.00 

20.5 

28. 5 

1.40 

for 11 samples).. 

118.12 

i 

31,6 

25.2 

0.54 


In juice. In fresh fruit. 


. 

Juice. Solids. 

Total 

sug¬ 

ars. 

Cane 

sugar. 

Acid. 

Nitro¬ 

gen. 

Albu¬ 

mi¬ 

noids. 

c. c. 1 

Pr. et. 

Pr. et. 

Pr. et. 

Pr, at. 

Pr. et. 

Pr. ct. 

89.60 : 

13.40 

H. 57 

5. 42 

1,02 

0.164 

1. 080 

09.(50 I 

14.57 

12. 63 

5. 28 

1.29 

0.168 

1.050 

63.30 

14.09 

13.17 

5. 07 

1.89 



50,00 

15.40 

13. 00 

8. 30 

1. 92 

0. 269 

1.682 

86.60 

11.40 

9. 20 

4. 90 

1. 12 

0.14 4 

0. 900 

21.00 

13.80 

11.03 

7.41 

0. 87 

0.155 

0.970 

28. 50 

14.25 

13. 84 | 

9.07 | 

0.30 | 

! 


70.00 

13.88 

10. 78 

5.12 

j ■ j 

1,67 



! 

79.80 i 

9. 80 

7.65 

4.31 

0.92 



70.00 | 

14.25 

' 12.20 

.. 6.52 i 

| 1,55 



53.00 ! 

: 10.22 

8.04 

3.95 

[ 0.88 

. 

0.178 

1.119 

44.35 

! 10.93 

2.45 


| 7.53 

0.152 

0.950 


* Average of 3 samples from crops of 1887 anti 1892. 


The Navel orange possessed no advantage, with respect to the pro¬ 
portion of skin to flesh, over the Seedlings, Mediterranean Sweet, St. 
Michael, or Malta Blood. Of the varieties noted in the table the Navel 
was the dryest, the St. Michael the most juicy. “The King orange 
# * # seems to promise to equal, if not exceed, the St. Michael in 

juiciness.” The maximum of total sugar in the juice, 14.70 per cent, 
was afforded by Seedling No. 59, from Englewood; the maximum of 
cane sugar, 9.67 per cent, was from Mandarin. The Mandarin yielded 
the least acid, 0.36 per cent, of all the oranges examined. The maxi¬ 
mum of albuminoids, 1.682 per cent, was found in the Ruby Blood, 
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The following’ table gives the amounts of fertilizing ingredients 
removed from the soil by oranges and lemons: 


Inyrcdimts withdrawn from the soil by citrus fruits. 


' 

Total ash. 

Potash. 

Phosphoric 

arid. 

Nitrogen. 

(Jnitujes. 

European (seedless): 

Pounds. 

6.07 

Pounds. 

2 .78 

Pounds. 

0. 67 

Pounds. 

2. 69 

('rop of ‘JO. 0015 pounds... 

121.40 

55. 60 

13. 40 

53.80 

California: 

4.02 

2.11 

0. 53 

1. 83 

Crop of JO. 000 pounds'. 

SO. 40 | 

42.20 

10. 60 

i 30.60 

Florida.:* 

< ’rop of 1.000 pounds.. _.. 

0,16 i 

4. 76 

! o. 79 

1.24 

Crop of 20.000 pounds. 

183.20 i 

05. 20 

15. 80 

! 24. SO 

Lemons. 

California : 

Crop of 1,000 pounds. 

i 

5. 57 j 

2. 60 

0.61 ! 

1.51 

Crop of 20,000 pounds. 

111.40 j 

53. 80 

12.20 j 

1 ■ ! 

30.20 



* Florida Station Bulletin No. 17 (E. S. It., vol. IV. p. 346). 


From the table it appears that potash, in which California soils are 
rich, is the ingredient removed in largest quantity. Phosphoric acid 
and nitrogen, though less heavily drawn upon, should be supplied in 
the fertilizer for the orange orchard. 

u The average Eureka lemon, as we find it, contains 31 per cent of 
rind, as against 23 per cent for the average Lisbon. * * * The high 
acid content, and the relatively large percentages of sugar shown by 
the analyses, sufficiently recommend California-grown lemons to a high 
position in all markets.’’ 

The African date palm, 0. II. Sm ^(California Sta. Report for 
1851-792, pp. 141-14?).— A reprint from Bulletin No. 0(5 of the station, 
giving brief notes on palms imported from Algeria and Egypt and for¬ 
merly inadvertently referred to as Persian palms (E. S. It., vol. in, 

p. 080). 

Sulphuring in fruit drying, E. AY. Hilgard (California 87c. Report 
for 1891-92, pp. 127 , 128). —A reprint from Bulletin No. 00 of the sta¬ 
tion (E. S. it.,, vol. in, p. 085). 

TOBESTEY. 

Native shrubs of California, E. L. Greene (California St a. Report 
for 1891-92. pp. 157-100 ).—Brief descriptive notes on Osmaronia cerasi - 
formia , Rnbm intifolius , Cereoearpus betuloides , G. parmfoUus, Fremmtia- 
mMforniea , Garry a elliptiea , Ribes tenuiflomm , R. auretrn, Lavatem 
asmrgentiflora, L. venosa, L. insularis, L. oeeidentalis , Primus suheor- 
data, mul Amygdahts andemonii. 

Tree planting on Mount Hamilton, O. JEL Shinn (California. Sta, 
Report for 1S91~’92, pp. 108-172).— Brief statements regarding* previous 
plantings and climate of Mount Hamilton and recommendations on a 
system of tree planting and management. 
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SEEDS—WEEDS. 

Waltek 11. Evans, Editor. 

Distribution of seeds and plants, E. J. Wickson ( California Sta, 
Report for 1891-'93, pp. 172-180). —A reprint of Bulletin No. 05 of the 
station (E. S. it., vol. in, p. 444), with acknowledgments of donations 
received during the years 1801 and 1802. 

The Russian thistle, E. S. Goff ( Wisconsin Sta. Bid. JVo. 37. Oct., 
1893, pj). 13, plates 3 ).—The bulletin consists principally of a reprint of 
Farmers’ Bulletin No. 10 of the U. S. Department of Agriculture (E. 
S. It., vol. IV, p. 060). 

DISEASES OE PLANTS. 

Walter H. Evans, Editor. 

Effect of certain fertilizers in promoting the development of 
potato scab and possible reasons for the same, II. J. Wiieelee 
and J. 13. To war {Rhode Island Sta . Bui. No, 26, Nov,, 1893, pp, 
Ul-156 ). 

Synopsis .—A report upon the effect of lime, aslies, and stable manure in increasing 
potato scab. 

The authors’, briefly refer to the previous investigations conducted 
upon potato scab and some of the theories regarding its cause. In 
1893 the authors conducted experiments upon 4 plats known to be 
of uniform fertility. The soil was a. sandy loam and exceedingly acid. 
Essentially the same fertilizers were added to each plat,and in addition U 
plats received air-slaked lime at the rate of 5,4.00 pounds per acre. The 
lime and fertilizers were thoroughly harrowed in. The potatoes were 
planted without any attention or treatment for scab. They were ail cut in 
one lot and planted at the same time. At harvest the plats which had 
received the lime yielded the greatest amount of merchantable tubers, but 
the per cent of scabby ones was 48.5 and 47.7 for each plat, as against 3.3 
and 15.7, respectively, for the plats receiving no lime. From this 
experiment it appears that the. lime increased the development of the 
scab. The testimony of numerous observers v is added, showing that 
the presence of lime, wood ashes, or barnyard manure in some way 
promoted the development of scab in every case. Beets grown upon 
the same plats as the potatoes gave no indications of scab, 

Bolley and Thaxter affirm that the fungus believed to be the cause 
of the disease grows best in neutral or very slightly alkaline media, and 
upon this the authors base their reasons for the increased production 
of the fungus where lime, wood ashes, or stable manure has been used! 
In a summary of conclusions on potato scab it is stated that— 

On soils which are acid, if lime and ashes are employed in such a quantity as to 
make the soil practically neutral or hut slightly acid, there is probably danger of 
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increasing' the scab, provided the soil, seed tubers, or manures are contaminated 
with the genus of the disease. If the soil and manure are free from tlie genus, and 
the tubers can first be effectually treated, then liming can probably be resorted to 
without hesitation. An acid condition of the soil is unfavorable to the growth of 
the potato and probably to the fungus which produces the scab. 

The bulletin closes with directions for treating seed potatoes with 
corrosive sublimate as a preventive for potato scab. 

Report of mycologist, E. I). Chester {Delaware Sta . Deport for 
189 f pp. 40-74 , figs. 13). 

Synopsis . —Treatment of grape diseases; leaf blight of the pear; peach blight or 
rot; diseases of the potato; diseases of the tomato; a disease of celery; and 
notes on fungicides. 

Diseases of the grape (pp. 40-44).—A reprint from Bulletin No. 15 of 
the station (E. S, E., vol. i.Y, p. 107). 

Leaf Might of pear (pp. 44-47).—A reprint from Bulletin No. 15 of the 
station (E. S. B., vol. IV, p. 1GS). 

Peach blight or rot (pp. 47-53).—Illustrated notes are given on tlie life 
history of Manilla fnictigena. Reprinted notes are given from Bulletin 
No. .15 of the station (E. S. R., vol. IV, p. 109) upon spraying for the 
repression of this fungus. 

Diseases of the potato (pp. 53-00).— The author mentions three diseases 
of the potato, viz, blight, or rot, a bacterial disease, and Macrosporium 
solani , with suggestions for their treatment. The disease variously 
called blight, or rot, depending upon whether the stems and leaves or 
tubers are attacked, is popularly described, and Bordeaux mixture sug¬ 
gested for its repression. Notes are given on a bacterial disease which 
is manifest by a wilting of the tops and a soft and offensive rotting of 
the tubers, unassoeiated with Ffnjtophthora infestans or other filamen¬ 
tous fungus. Reference is made to similar diseases in Europe, and if 
the opportunity is offered an effort will be made to continue the study 
of this'disease. 

The Macrosporium causing leaf blight was very common. The fun¬ 
gus is described and figured. The use of Bordeaux mixture is advised 
as a means for its repression. 

Diseases of tomatoes (pp. GO-63).— The diseases described are antlirae- 
nose, leaf blight, and tomato rot. The antliracnose is described as 
caused by CoUetotriehum lycopers id n. sp. The fungus is figured, and 
the following technical description of it is given: 

Spots depressed, circular, slightly discolored, center black; 5-10 mm. in diameter, 
afterwards becoming irregular and confluent. Acervuli abundant, densely gregari¬ 
ous rusty brown to black, applanate 95-150 y in diameter. Seta* abundant, fuligin¬ 
ous, generally curved, rarely undulate or straight, often geniculate, in places gradu¬ 
ally tapering, septate, length 65-112 y, Spores oblong, 16-22 y x 4 y ; average 18-20 
y x 4 y. Ends subacute, hyaline, generally containing 2 or 3 oil drops which stain 
brown with osmic acid. Basidia short; slender, 30-40 y arising from a well-devel¬ 
oped stroma. 

On fruit of cultivated tomato. 




592 


EXPERIMENT STATION RECORD. 


Tlie disease shows .itself* upon flu* t omato as sunken discolored spots, each with a 
dark center becoming- black. These spots increase in size or by a. continence cos'era 
large portion of the decaying fruit. Over this area the truit is black and shrunken, 
ihittened or depressed, surrounded by a shrunken, corrugated, discolored skin. The 
disease is easily and quickly produced by introducing the spores within a.puncture 
made by a sterilized needle, but no results have come from repeated attempts to pro¬ 
duce the disease by sowing the spores upon the uninjured surface of either ripe or 
green tomatoes. 

The leaf blight and tomato rot are due to the same causes as the same 
diseases of the potato, and a similar treatment should be given them. 

A celery {Unease (pp. 03-65).—Illustrated and descriptive notes on the 
diseases caused by Septoria petroselini apii , previously mentioned in 
Bulletin Q of the New Jersey stations (E. S. B., vol. in, p. 885). 

Notes on fungicides (pp. 05-74).—Formulas for preparation and 
chemical reactions are given for the following fungicides: Bordeaux 
mixture, carbonate of copper in suspension, precipitated carbonate of 
copper, copper soda mixture, eau celeste, modified cau celeste, ammo¬ 
nia cal solution of copper carbonate, copper and ammonium carbonate 
mixture, Johnson’s mixture, and copper soda hyposulphite. 

Fruit tree blight in general, J. M. Stedman (Alabama College 8fta. 
Bui. No, 50, Nov., 1893, p. 11). —A popular bulletin on the subject of 
fruit tree blight due to bacteria, giving a description of its effect upon 
the tree, its nature and cause, and recommending pruning and burning 
as the only effectual remedy for its repression. 

Studies in the life history of Puccinia oenotlieree, W. 0, Bias- 
dale ( California Ski. Report for 1891^92, pp. 227-232, figs. 5 ).—The 
author mentions the occurrence of this rust on the leaves of (Bnothera 
orata. Its various phases are described in detail. Illustrations and 
notes are given on the life history of the fungus, together with details 
of all inanipulation s. 

.A synopsis of the diseases of cultivated plants, 0, W. Woo in 

worth (California Sta. Report for 189IN32, pp. 2X8-270) .—The author 
gives in popular terms a synopsis, or key, for determining the causes 
and learning the methods of treatment of injuries produced by insects 
and fungi. 

EITTOMOL0GY. 

Report of the entomologist, M. H. Beckwith (Delaware Sta. 
Report for 3.89:1, pp. 89-103 , figs. 5). 

Synopsis .—General notes; description of injurious insects and remedies; combating 
the canker worm; arsenites for the eurculio and codling moth; pyrethro-kerosene 
emulsion; hot water as an insecticide; effect of carbon bisulphide on sorghum 
seed; notes on a corn crambid. 

General notes (p. 89).—Insect attacks were not very severe during 
the past season. The corn worm (Heliotkis armig&r) destroyed some 
late sweet corn. The black peach aphis did but little injury to nursery 
stock during the past season. Good results were reported from the use 
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of tobacco stems about the roots of infested trees. The Colorado 
potato beetle was not very abundant and the prompt use of arsonites 
prevented any threatened loss. The rose chafer, or rose bug, was less 
abundant than in previous years and did little injury. 

.Descriptions and remedies for injurious insects (pp. 89-93).—Descrip¬ 
tions, brief accounts of their life histories, and suggested remedies for 
their repression are given for the following: Pear leaf blister (Phytoptus 
pyri) 7 strawberry sawfly ( Harpipliorus mandat us), grape sawfly (jSelan- 
dria mtis ), blackberry leaf miner, cabbage pionea (Pionca ■rimosalis ), 
and pale-colored flea beetle ( System a twniata). 

Experiments in combating the canl'cr worm (pp. 93-95).-—A report upon 
the successful use of London purple for the canker worm. 

Arsenides for cnrculio and codling moth (pp. 90, 97).—Brief notes arc 
given on the successful use of Paris green for cnrculio and of Paris 
green and London purple for codling moth. 

Pyrethrodcerosene emulsion (pp. 97,98).—A formula and directions for 
preparations are given, together with notes upon the successful use of 
the emulsion for rose aphis, cherry aphis, and cabbage worms. The 
effect upon rose bugs was negative, a satisfactory trial not having been 
made. 

Hot icater as an insecticide (pp. 98-100).—The effect of water heatfd 
to various temperatures upon blackberry, raspberry, strawberry, grape, 
currant, pear, tomato, and cabbage is given. The author concludes as 
follows: 

We find from these experiments that water at 130° F. readily kills aphides and cat¬ 
erpillars. 

Cabbage stands a temperature of 160° F. when poured from a sprinkler, and was 
not seriously damaged ky 200° F. The outer leaves were somewhat cooked, but the 
head was uninjured. 

Tomatoes were not harmed by water at 148 c F., while the blackberry, raspberry, 
strawberry, currant, and grape would not stand a. temperature much above 130° F, 

The greater expense and inconvenience of the application of hot water as an insect¬ 
icide, when compared with the use of kerosene emulsion or arsenites, are such as to 
render it of doubtful utility for that purpose. Further experiments, of course, may 
change our opinion in regard to its use. 

The effect of carbon bisulphide upon the vitality of sorghum seed (pp. 100, 
101).—Sorghum seed was treated with carbon bisulphide t’o test its 
effect upon the vitality of the seed. No injury was observed, there 
being apparently an increase in favor of the treated seed. 

Notes on a corn erambid (pp. 101-103).—A reprint from Bulletin No. 
14 of the station (E. 8. R., vol. iv, p. 660). 

Experiments upon the effect of hydrocyanic acid gas on dif¬ 
ferent insects, XL Schmidt ( California Ato. Report for 1891-92,pp.233- 
237, fig . 1 ).—The author experimented with quite a number of insects to 
ascertain the effect of hydrocyanic acid gas on them. Tabular informa¬ 
tion is given as to the effect the gas had upon the insects, the time 
of exposure, etc. It was found that some of the Coleoptera were alive 
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after being in the gas for sixty-eight minutes. There were, fi fty-four 
experiments conducted upon twenty-four species of insects, represent¬ 
ing' a considerable range of families. 

A synopsis of the orders and families of insects, C. W. Wood- 
worth (California 8ta., Report, for 1891-8)2,pp. 271-312, Jk/. 3).— A key 
in as popular language as possible for the identification of insects. A 
glossary of scientific terms is added. 

The life history of the woolly aphis, K. It. 1 low elt. (California 
mta. Report for 1891- , 92, pp. 323-3,20).— The author gives a review of 
the literature on the life history of the woolly aphis (Sehizoneum lank 
gera ), together with a list of works cited. 

The bollworm, corn worm, or tomato fruit worm,<3. E. Cham¬ 
bliss ( Tennessee Sta. Ihd.vol. VI, No. 4, Oct., 3893, pp. 83-80 ).—The 
author gives popular descriptions of the various phases in the life of 
this insect (HeKothis armipera), together with notes on its life history, 
suggested remedies, and a list of some of its natural enemies. 

Analyses of Paris green, It. 11. LoiiGHRlDCKB {California Sta. Report 
for 1893-92, p. 79 ).—Analyses of 5 samples sent to the station for 
examination are tabulated. 

FOODS—ANIMAL PRODUCTION. 

E. W. Allkn, Editor, 

Economy of food, W. O. At water (Connecticut Starrs Sta . "Report 
for 1892, %)}). 103-190 ).—This article consists -largely of mafcrml previ¬ 
ously printed in the Animal Report for 1891 (E, S. R., vol. n ? p. 59) 
and Bulletin No. 7 of the station (E. S. R., vol. nr, p. 21M). The author 
points out, as on former occasions ? that a surprisingly large proportion 
of the, food purchased is wasted, and that, as a rule, poor families spend 
far more for their food than their incomes .justify or than is necessary. 
Be shows that more than half of the wages of the working man of this 
country is spent for food, ami that equally nutritious food can be had 
for far less than is usually paid in the families of the poor. The maxim 
that the 44 best is the cheapest” does not apply to food, he says. 

A revised and considerably lengthened schedule is given of the 
amounts of nutrients furnished in 25 cents worth of a large number of 
common food stuffs, and a table of estimates of digestible and indigesti¬ 
ble nutrients in food materials. This table is summarized as follows: 

(1) The protein of our ordinary meats, fish, and milk is Tory readily and com¬ 
pletely digested. The protein of vegetable foods is much less completely digested 
than that of animal foods. Of that of potatoes and beans, for instance, a, third or 
more may escape digestion, and thus be useless for nourishment. 

(2) Much of the fats of animal food may at times fail of digestion. This is pre¬ 
sumably true of vegetable fats, but in';general so small that the 

determinations of the proportions digested are not very accurate. 

(3) The carbohydrates, which make up a large part of vegetable food, are in gen¬ 
eral very digestible. The crude liber, or cellulose, is an exception, but the quantities 



FOODS—ANIMAL PRODUCTION. 


595 


of this in the materials used for the food of man are too small to he of importance. 
Sugar is believed to be completely digested. This is assumed to be tlm ease with 
sugar of milk. The other carbohydrates of animal foods are very small in amount. 

(4) The animal foods have in general the advantage of the vegetable foods in diges¬ 
tibility, in that they contain more protein and that their protein is more digestible. 

(5) The quantity digested appears to be less affected by flavor, flavoring materials, 
and food adjuncts and to di ffer less with different persons than is commonly supposed. 

A study of actual dietaries, 0. D. Woods (Connecticut Starrs 8ta> 
Report for 1892 , pp, 135-162 ).—The results are given of studies of the 
dietaries of six families, including’ those of a jeweler, blacksmith, 
machinist, mason, and two carpenters. The summarized results, 
together with those for two dietaries published in the Annual Report of 
the station for 1891, are given in the following table: 


Summary of results of dietary studies—food per man per da\f. 



Xutrients. 


Potential 

energy. 

Dietaries. 

Protein. 

Fat. J 

Carbo¬ 

hydrates. 

1. HOARDING HO USE. f 

Food: 

(i rams* 

Grams. 

Grams. 

Calories. 

Purchased. 

120 

188 

420 

4,010 

Waste. 

> 

30 


520 

Katen. 

10: i 

152 

401 

3,490 

2. CHEMIST’S 'FAMILV.t 

Food purchased J. 

118 

103 

430 

3,210 

3. JEWELER’S FAMILY. 





Food: 





Purchased.. 

91 

120 

433 

3,530 

Waste. 

S 

9 ! 

5 

140 

Eaten. 

S3 

117 ! 

478 

3,890 

4. blacksmith's family. 

Food: 

Purchased. 

' 

103 

176 

403 

3,780 

Waste... 

3 

fv 

7 

90 

Eaten.. 

100 

171 

401 

3, C40 

5. machinist’s family. 





Food: 





Purchased.■.. 

100 

159 

427 

3,649 

Waste.-.....■... 

1 


ti 

60 

Eaten,..-..... 

99 

150 j 

421 

3,580 

0. mason’s family. 





Food: 





Purchased....... 

107 

153 1 

301 

3,470 

Waste... 1 .... 

3 

5 

16 

120 

Eaten.-.;.— 

104 

148 

375 

3,350 

7. carpenter’s family. 





Food: 





Purchased. : 

125 

152 

;403 

3,970 

Waste.;. 

11 

17 

135 

23 

800 

Eaten.-—.'.- 

114 

475 

3,670 

8. carpenrer’s family. 





Food: 




3,610 

Purchased.-.. 

107 

161 

408 

Waste...:. 

7 

12 

20 

220 

Eaten.......-. 

100 

349 

388 

3,390 

Food eaten: 




3,210 

M hum am of above.... 

83 

103 

875 

Maximum of above. 

118 

171 

478' 

. 3,640 

A.very°e of above.... 

103 

141 

421 

3,460 

Dietary standards for men at moderate work: 

. ' V bit (German)...... 

118 

■' 56 

500 

2,060 

Atwater (American)..... 

125 

125 

450 

8,560 


*100 grams = 3.5 ounces, or 0.22 poiiml. 1 ounce = 28.35 grams. X pound = 453.6 grams, 
t Keport of this: station, 1891, pp. 90-306. 

+ There was very little 14 waste ” in this dietary. 
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Results of analyses of fodders and feeding stuffs, O. IX 'Woods 

{Connecticut Storm Si a. Report for is92, pp. 22-95 ).—Analyses with, 
reference to food ingredients ai*e given of the following feeding stuffs: 
Green, orchard grass, timothy, Hungarian grass, wheat fodder, red. 
(lover, crimson clover, eowpea, oat and pea fodder, oat and vetch fed* 
tier, and barley and pea- fodder; hay from mixed grasses, orchard, grass, 
timothy, timothy and red top, red top, fowl meadow grass, meadow grass, 
meadow fescue, blue grass, oat grass, brome grass, Hungarian grass, 
oats and vetch, and rowen: mangle-wurzels, corn silage, corn stover, 
oat straw, corn, oats, corn meal, wlieat bran, buckwheat, middlings, 
and new-process linseed meal. 

Investigations of cattle food in California (California St a. Report 
for 1891-'92, pp. 119-127), —A reprint of Bulletin No. 100 of the station 
(E. S. IX, yol. iv, p. 732). 

Influence of quantity of food upon economy of milk and butter 
production* U. J. Waters, W. H. Caldwell, and It. ,1. Weld, 
{Pennsylvania Sta. Bui. No. 24 , July, 189S r pp. 15). —The object of this 
experiment was to compare the effect on the cost of butter production 
of feeding different amounts of a ration. Ten cows, supposed to com¬ 
prise 5 of the best and 5 of the poorest butter producers in the station 
herd, were used. These were Guernseys, Shorthorns, Jerseys, and 
Ayrslvires, mostly grades. The food consisted of cut timothy hay and 
a mixture of 54.5 parts of corn meal, 27.3 parts of wlieat bran, and 18.2 
parts of linseed meal. The experiment covered five periods of twenty- 
four, twenty-one, thirty-two, fourteen, and ten days, respectively. The 
average amount of food given per cow daily in each period was as 
follows: 

Period 1,10,7 pounds grain and 14.5 pounds bay; cost, 10.9 cents. 

Period 2,13 pounds grain and 15.9 pounds bay; cost, 22.4 cents. 

Period 3,15.1 pounds grain and 15.1 pounds bay; cost, 25.1 cents. 

Period 4,12.2 pounds grain and 14.9 pounds bay; cost, 20,1 cents. 

Period 5,8.5 pounds grain and 12.8 pounds bay; cost, 17.1 cents. 

The cost of food was based on corn meal at $20, wheat bran at $10, 
linseed meal at $20, and timothy hay at $12 per ton, and no allowance 
was made for the value of the manure. 

Composite samples of milk of each cow were tested by means of the 
Babcock test twice each week. From the amount of fat found, the 
yield of butter was calculated by adding one fifth. This calculated 
butter was valued at 35 cents per pound. 

The results show very wide variations between different cows on the 
same quantity of food. Two of the animals went dry before the con¬ 
clusion of the experiment, so that the result in period 4 is for 9 cows, 
and in period 5 for Scows. The average results for all the cows in 
each period were as follows; 
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Average amounts of food eaten , and financial results per eon\ 


i 

• 

Digestible nutrients in food. 

Finanei 

ti results; 

ter day. 

V 

.1?noil perday, 

’ 

Protein. 

Carbo¬ 

hydrates. 

Fat. 

Cost of 
food. 

Value of 
butter. 

Net 

profit. 



Pounds. 

Pounds. 

Pounds . 

Cents. 

(Puts, 

Cent*. 

1 

10. 5 pounds grain and! 4. ft pooimds 
liny. 

1.80 

11.58 

0. 00 

19.9 

29. 0 

<). 7 

2 

13 pounds grain and 15,0 pounds 








hay... 

2.15 

13.84 

U. 70 

| 22.4 

‘j 

III. 8 

8 | 

15.1 pounds grain and 15.1 pounds 
Uav.... 

! 2.40 

: 14.59 

o. 8.1; 

25 1 

31.0 

5.9 

4 

12. 2 pounds grain and 14.9pounds 
lniy. 

2.01 

1 12.90 

o. os 

20.1 

; 29.0 

9.5 

5 

8. r>S'pounds grain and 12. 8 pounds 


hav....... 

| 1.40 

! 10. Kl 

1 0.48 

i i 

17.1 

20.4 ! 

1 

3. 3 


Averaging tlie results for periods 1 and 5 and periods 2 and 4, 
and comparing these with the average results in period 3, gives the 
following average results per cow and per day: 

Average results of feeding different amounts of food to dairy eotvs. 



Cost of 
food 

per day. 

Value of 
butter i 
per day. j 

Xet 
profit 
per day. 

Average of periods 1 and 5.. 

A verage of periods 2 and 4. 

Period 3. 

I Cents. 

1 18.8 

1 21.7 

25.1 

i 

! Cents. S 

| 20.5 ! 

I 31.0 

• 31.0 i 

Cents. 
7.7 
8.3 
5.9 


u A. study of the above tables clearly shows that for the animals 
involved the amounts of food given in periods 1 and 5 were too small for 
the greatest profit and in period 3 the amount was excessive so far as the 
Jinaneial returns are concerned, while in periods 2 and 4 the point of 
most profitable production was reached. # * # 

£i The ration giving ns the greatest net profit, viz, that used in period 
2, contains less organic matter and protein and slightly more carbohy¬ 
drates and total digestible nutrients than was found to he the average 
of the rat ions fed by a number of the leading dairymen of Wisconsin 
and than is prescribed in Wolffs standard, but agrees quite clearly in 
all details with the American standard proposed by Prof. Henry. 11 

The amount of butter produced per year as a method of deter¬ 
mining the value of a cow, H. J. Waters, W. EL Caldwell, and 
E. tit Weld (Pennsylvania Sta. Bui Ao. ,24, July, 1893, ])p. 15-17)* — 
Examples are cited from the record of individual cows in the station 
herd which indicate that in judging of the merits of a cow the amount 
of butter fat produced should be considered in connection with the 
amount of food consumed. For instance, during the year Marguerite 
produced 290 pounds of butter and Kaniona 279 pounds; but the net 
profit from Marguerite was only $31.50, while that from Eamona Was 
$01.50. 

Unquestionably the presumption is in - favor of the animal producing the largest 
quantity of butter per year. On the average this is true, hut the most successful 
dairy mail has to deal with individuals rather than averages, otherwise it will be 
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impossible for him to derive the greatest possible profit from his business. * * * 

To tlie careful, thoughtful dairyman there is undoubtedly an opportunity for a great 
saving by applying the feed test to each animal, as well as the butter test, and weed¬ 
ing out those animals that do not make satisfactory return for the food consumed. 

The influence of changes of food and temperature on the quan¬ 
tity and quality of the milk of dairy cows, 0. L. Ingeusoll and 
H. B. DraciAiSrsois 1 (Nebraska St a. Bui. Ifo. 30 , Oct. 1,1893 , pp. 44-65 ).— 
As showing the variations in different cows, the results are given of 
individual tests made of 37 cows during a period of about thirty days. 
The cows were mostly on farms in the vicinity of the station. The milk 
was tested daily by the Babcock test, and on two days the results were 
compared with those obtained by chemical analysis of the samples. 
The average yield of butter fat per day ranged from 0.13 pound for a 
Shorthorn cow eight months in milk to 1.572 pounds for a Holstein live 
months in milk. As between the Babcock test and gravimetric analy¬ 
sis “the agreement was almost perfect/’ 

The results are also given for 8 Shorthorn cows of the station herd 
for four and one half months. During two and one half months of this 
time the cows were fed rations increasing* in richness, cotton-seed meal 
being* added the last part of the. time. The meteorological conditions 
prevailing during the trial are tabulated, and the effects observed of 
changes in the weather on the yield of milk and fat. 

As to the effect of the changes of food “ the final result showed that 
there was little change produced in the total fat day by day, but that 
the changes in per cent of fat were fully compensated in changes in the 
milk yield of the cows.” 

During the trial ten sudden storms and cold waves occurred. 

“Of these, 7 caused a diminished yield of milk, and in 3 the yield 
was constant. The per cent of fat diminished in 5 observations, 
remained constant in 4, and increased ini observation. In each case 
the cows were warmly stabled.” 

The bulletin concludes with a partial list of station bulletins relating 
to dairying. 

Does it pay to shelter milch cows in winter? 0. S. Plumb 
(Indiana Sta . BuL Ho. 47, Hov.,1893, pp. 89-96, Jigs. 2). 

Synopsis ,— Three native cows kept out of doors during the daytime in winter a to 
more food, produced less milk, and gained considerably less in live weight than 
three similar cows fed in the barn. The financial result for the forty-eight days 
was $12.79 in favor of the sheltered animals. 

To demonstrate the ill effects of keeping cows out of doors in winter 
time, 6 common grade animals were divided into two lots, lot 1 being 
kept in a comfortable stable all the time, and lot 2 being turned out¬ 
doors during- the daytime, no matter what the weather. The trial 
lasted from January 22 to March 10 (forty-eight days). Both lots were 
fed the same kind of food (clover hay, corn meal, and bran), the amount 
being regulated by the appetites of the animals. Lot 2 (unsheltered) 
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ate less bay but considerably more grain than lot 1, the total amount 
of food eaten being 4,430.7 pounds for lot 1, and 4,647.5 pounds lor lot 
2. ■ With clover bay at $8 per ton and corn meal at $1 and bran at 65 
cents per 166 pounds, the food for lot 2 cost $4.23 more than that for 
lot 1, 

Lot 1 gave 3,641.2 pounds of milk and lot 2, 2,880.1 pounds, a differ¬ 
ence of 161,1 pounds in favor of the sheltered animals. The writer 
believes that the difference in milk yield was largely influenced by the 
conditions of shelter. At 15 cents a gallon this extra yield of milk 
would be worth $2.70. The sheltered lot gained 231 pounds during 
the experiment and the unsheltered lot lost 33 pounds. This 231 
pounds of gain at 2J cents a pound would be worth $5.77. This gives 
a total of $12.79 in favor of the sheltered animals for the forty-eight 
days, or $4.26 per animal. 

Feeding experiments with milch cows on soiling crops, 0. S. 

Phelps ( Connecticut Storrs 8ta. Report for 1892,])}}. 127-134). —Areprint 
from Bulletin Ho. 9 of the station (E. S. B., vol. iv, p, 480). 

Experiments in feeding steers, C. O. G-eorgeson, F. O. Burtis, 
and D. H. Otis (Kansas Sta. Bui . Ko. 39 , Aug., 1893 , pp. 15-50,plates 6‘). 

Synopsis .— A comparison of feeding 19 three-year-old range steers on various rations 
in the barn and out of doors, from December 20 to April 28. The largest gain 
was made by a lot on corn meal, shorts, bran, linseed meal, and hay, and this lot 
brought the highest price per pound. Two lots fed on com meal, molasses, and 
com stover, and on linseed cake and hay, respectively, were fed at a financial 
loss. A lot fed ear corn and stover out of doors gained as much and gave 
fully as large a net profit as a lot fed on the same food in the barn. 

This experiment is similar to one made the previous year and reported 
in Bulletin No. 34 of the station (E. S. B.. vol. iv, p, 475). For the 
present experiment 19 steers, about three years old and averaging 1,038 
pounds per head, were purchased at the Kansas City stock yards at 
$3.45 per 100 pounds live weight. The average cost per head delivered 
at the station was $37.36. 

The steers were divided into live lots, lots 1, 2, and 3 including 3 steers 
each, and lots 4 and 5 including 5 steers each. A preliminary period 
of three weeks preceded the experiment, which commenced December 
20 and continued until April 28. The food of each lot during the 
experiment proper was as follows: 

Lot 1, corn meal, shorts, bran, linseed meal, and hay. 

Lot 2, corn meal, molasses, and corn stover. 

Lot 3, linseed cake and orchard grass bay. 

Lot 4, ear corn and corn stover. 

Lot o, ear corn and corn stover. 

All except lot 5 were kept in the barn. Lot 5 was kept out of doors 
all the time, the only protection afforded being a shed closed on three 
sides. Food Was given in every case ad libitum . 

At the conclusion of the experiment the steers were sold to Swift & 
(Jo. and shipped to Kansas City, where they were slaughtered, 
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The results for each, steer and the summarized results for each, lot 
are tabulated, together with data secured at time of slaughtering; and 
plates are given showing photographic reproductions of sections of the 
carcass of different lots. 

A summary of the average results for each lot is given in the follow¬ 
ing table: 


Average result* of * leer feeding for :t!U (lugs. 



Gain per 
head. 

Cost of 
food 

per head. 

Cost, of 
food per 
pound 
of gain. 

Amount 
received 
per pound 
live 
■weight 
when 
sold. 

Financial 
gailM i-) 
(O' Joes 
(—). 

Weight 
of fat 
per head. 

Lot 1, corn meal, shorts, bran, linseed 
meal, and hay... -. 

Pound*. 

:!(J9 

$2.1.82 

Cent*. 

7.06 

Cents. 

i 5. ;:o 

-i-$:jl i;; 

I’ounds , 

j 06.6 

Lot 2 corn meal, molasses, and corn 
stover. 

187 

24. (18 

JO. 20 

i 4.75 

i 

-12.85 

i 00.6 

Lot 6, linseed cake and orchard-grass 
hav. .. 

22 3.0 

26.11 

11.60 

1 4.90 

10.91 

j 48. ;t 

Lot 4. ear corn and stover, in barn .. 

27:1.8 

; 14.20 

| 5.22 

i 5. JO 

-(-62.08 

! 66. 1 

Lot o, cur corn and stover, out of doors. 

j 275. 0 

16. 65 

j 6. o:j 

i 5.15 

i 

i 

4-04.28 

84. 5 

! 


The cost of food is based on ear corn at 47 cents, corn meal at 55 
cents, shorts and bran at 54 cents, hay at 25 cents, corn stover at 12f 
cents, oil meal at $1.37, and molasses at $1.32 per 100 pounds. It 
will be seen from the table that lot 1, on com meal, shorts, bran, lin¬ 
seed meal, and hay, or a “ balanced ration,’ 7 as it is called, made the 
largest average gain and brought the highest price per pound when 
sold. As between lots 4 and 5, on ear corn and stover, there is little 
difference, although lot 5 (fed out of doors) gave a profit of $2.20 more 
than lot 4 (fed in the barn). “ The question would stand a little differ¬ 
ently if the indoor steers had been accustomed to confinement. * * * 
It should be noted in this connection that, on the whole, last winter 
was favorable to outdoor feeding; and further, that the shed provided 
for lot 5 afforded perhaps more shelter than fanners usually give their 
steers.’ 7 

The carcasses of lot 5 had more fat than those of any other lot except 
lot 1. Lot 3 had the least fat of all, which u bears out the theory that 
a highly nitrogenous feed is not a fat-producer. 57 The result with lot 2 
u proves decidedly that molasses is neither a good feed nor in the line 
of economy. 77 

Following is the authors 7 summary of the results of the experiment: 

(1) The steers feed on the balanced ration [lot 1] gained more rapidly than any of 
the others'; they were in better market condition and brought a higher price than 
any of the others, and they consumed less food per pound of gain than the others, 
all of which confirms the results of last year. But these factors do not necessarily 
imply the most profit, as the account proves. 

(2) A mixture of molasses and corn meal proved to be a very inferior fattening 
material. 
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(3) The exelusive diet of oil cake did not yield as _ >?m! results as either the buhnimi 
ration or corn. The animal organism appears to he unable to make use of so highly 
concentrated nitrogenous feed to good advantage. 

(4) Ear corn fed in the barn did not produce as good gains as did. the balanced 
ration fed under the same conditions, but, being a cheaper feed, it proved to be sligh My 
more profitable, 

(5) The steers fed ear corn out of doors gained at practically the same rate during 
the experiment as those fed ear corn indoors, but they ate 2 pounds corn and 1.5 
pounds fodder more per pound of gain than did the indoor steers. This confirms the 
results of Inst year. 

(6) Steers which are tied up in the barn, if not accustomed to this method of han¬ 
dling will fret under the restraint for several weeks, during’ which time the gain is 
hut slight for the feed eaten. From this we conclude that good shelter is favorable 
to economical feeding, but it should not put the steers under restraints to which they 
are utia ce ustomed. 

Steer feeding; a well balanced vs. a poorly balanced ration, 
E. H. Miller {Maryland Sta. Bui. No. 22, Sept. 1893 , pp. til-66). 

Synopsis .—A comparison of a nitrogenous with a carbonaceous ration on two lots 
of 4 steers each. In three months the steers on the nitrogenous ration made 
the largest and the cheapest gains, and also brought the highest price per 
pound. 

Eight grade Shorthorn steers brought from the West were divided 
into two equal lots and, after a preliminary period of twenty-five days 
to accustom them to confinement, were used for the experiment. The 
steers averaged about 087 pounds each in live weight, and the weight 
of the two lots was very nearly 7 the same. For three months, January 
10 to April 11, both lots were fed cut corn fodder, turnips, a little 
molasses, and grain. The grain for lot 1 was a mixture of 15 parts of 
corn-and-cob meal, 4 parts of cotton-seed meal, and 2 parts of wheat 
bran,* and that for lot 2 was corn-and-cob meal alone. The proportion 
of corn fodder to grain was about 4 to 0 for lot 1 and 4 to 5 for lot 2. 
In this proportion the steers were given all they would eat. During 
the trial lot 1 made an average gain of 250 pounds per head and lot 2 
153 pounds per head. The gain was nearly uniform for the steers in 
lot 1, but very irregular for those in lot 2, varying from 54 to 200 
pounds with different animals. Leaving out No. 6, which gained only 
54 pounds, the average gain for the other three was 180 pounds. 

The total cost of the food with corn fodder at $2.50, corn-and-cob 
ipeal at $15, cotton-seed meal at $29.50, wheat bran at $18.50, and 
turnips at $3 per ton, was $09.14 for lot 1 and $42.57 for lot 2, or 6.9 
and 7 cents per pound of gain, respectively. No allowance was made 
for the value of the manure, except as an offset for the cost of labor. 

At the conclusion of the trial the steers were sold, the price ranging 
from $4.02J to $5.37 per 100 pounds live weight, and being uniformly 
highest for the steers in lot 1. The profit above the cost of the steers 
and food was $39.39 for lot 1 and $11,14 for lot 2. Had No. 0 done as 
well as the others of lot 2 the profit for that lot would have been; $20.72. 

Hence, both the gain in weight and the profit were larger'on the 
more nitrogenous ration and the beef produced on it w r as valued at a 
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higher rate per pound. u The use of cut com fodder instead of hay in 
feeding cattle may make the difference of a profit instead of a. loss.” 

Steer feeding, J. H. Connell and J. W. Carson (Texas Sta . BuL 
Wo. 27 , June, 1893 , pp. 313-321 ).—Three experiments are reported on 
the feeding value for steers of boiled and roasted cotton seed, as com¬ 
pared with raw cotton seed, cotton-seed meal and hulls, and with 
rations containing no cotton seed. Each experiment included twenty 
native steers from 2 to 3 years old, which were divided in each ease 
into five lots receiving the following food: 

Lot 1, cotton-seed meal, cotton-seed bulls, and silage. 

Lot 2, corn, roasted cotton seed, and bay. 

Lot 3, corn, boiled cotton seed, and bay. 

Lot 4, corn, raw cotton seed, and bay. 

Lot 5, corn and bay. 

The first experiment lasted fifty days, and each of the others one 
hundred days. Raw cotton seed cost $7 per ton; to this $2 per ton 
was added for the cost of boiling and $3 for roasting, the estimated cost 
of this treatment. 

The authors’ conclusions from the three experiments are given below: 

(1) Roasted cotton seed does not have the laxative qualities of raw seed and is 
more palatable. 

(2) Easter gains arc made by feeding the boiled seed, but at a greater cost per 
pound of gain. 

(3) The advantages to be gained in the use of roasted seed hardly justifies its 
general use. 

(4) Boiled seed is more palatable than raw seed, less laxative, and makes taster 
gains. It may continue to be used with profit. 

(5) Steers fed on raw seed, eating a less quantity of seed, ate slightly more hay in 
consequence. 

(6) Cottonseed, at usual prices, is a good and cheap addition to a corn and hay 
ration. 

(7) The best beef ration found by previous experiments, cotton-seed, meal hulls, 
and silage, is not here proven the best when calculated at former prices—raw seed, 
corn, and hay being better. . 

(8) When the value of raw seed is.raised to near present market prices ($10 per 
ton), the meal, bulls, and silage is again the best ration, raw seed, corn, and bay being 
next best. 

(9) The average cost of gain per pound in all lots at present price of foods was 
3.61 cents, 

(10) The cheapest feed per pound gained for all steers fed, when raw cotton seed is 
valued at #10 per ton, was raw' seed, corn, and hay. 

Skim milk as a food for calves, 0. S. Plumb {Indiana Sta. Bid. 
Vo. 17, Nov., 1893 , pp. 97-101). —Four experiments sire reported, two 
young- calves being used in each experiment. In each of the tirst two 
experiments oue calf was fed whole milk and the other skim milk; and 
in the last two experiments all the calves received skim milk. The 
several trials lasted from two to three months. No other food than milk 
was fed, except in the last experiment, where for a short time a little 
lliorts or linseed meal was fed as a corrective rather t&an » food, 
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In the first two experiments the calves receiving skim milk made a 
slightly larger gain and consumed more milk than the calves receiving 
whole milk. On an average the calves fed skim milk alone gained 1 
pound for each 15.6 pounds of .skim milk consumed, which was suffi¬ 
cient to pay a good profit. With skim milk at lo cents-per hundred 
pounds, the profit on the six calves was $15.88. 

The broad-tailed sheep of Persia, 0. H. Shinn (California Sta. 
Report for 1891-92 , pp. 202,203 ).—A description of this breed, of which 
the station owns two head. 


VETERINARY SCIENCE AID PRACTICE. 

J. F. DuggaRj Editor. 

Cerebro-spinal meningitis in horses* A.T. Neale (Delaware Sta. 
Report for 1891 , pp. 11 , 12 ).—Record of an experiment in which cul¬ 
tures of the black mold ( Aspergillus niger) were fed to a horse to 
determine if this fungus could produce cerebro-spinal meningitis. The 
results were all negative. 

DAIRYING. 

E. W. Allen. Editor . 

Investigations relating to the manufacture of cheese, part I, 

L. L. Tan Slyke (Few York State Sta . Bui. To. 60, n. ser. 7 Oct., 1893 , 
pp. 459-524 ).—The investigations carried on by the station in 1893 are 
to be published in five parts, the last two parts including a summary of 
all the work done during the season, and the application of the results 
of the investigation to practical dairy problems. 

Accounts of previous investigation in cheese-making have been pub¬ 
lished in Bulletins Nos. 50, 54, and 56 (new series) of the station (E. S. 
Ih, vol. IV, p. 945; V, pp. 85, 211). 

The present bulletin, which is the first of thi s series for 1893, records the 
work done at a cheese factory at Mansviile, New York. Twenty experi¬ 
ments were made in the months from April to September, inclusive. 
The milk used was from 750 cows, mostly grade Holsteins and natives. 
'While it varied considerably in composition, it averaged 12.66 per cent 
of solids, 3.78 per cent of fat, and 3.12 per cent of casein and albumen 
for the season. The experiments were carried out at the factory, but 
samples of the milk, whey, and cheese were analyzed at the station. 
The full data for the t wenty trials are tabulated and discussed. Some of 
the summarized results as to yield of cheese, loss of mill constituents, 
and effect of composition of milk on yield.of'cheese, are given below; 

Loss of milk constituents in cheese-making.’— -The amount of milk solids in 100 
pounds of milk that was lost in the whey in cheese making varied during the season 
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from 6.10 to 6.43 pounds and averaged 6.28 pounds; this was equivalent to from 
48,12 to 52,17 per cent of the solids in the milk, with an average of 49.92 per cent. 

The per cent of the solids in the milk lost in the whey diminished as the season 
advanced. 

The amount of fat in 100 pounds of milk that was lost in the whey in cheese-mak¬ 
ing varied during the season from 0.26 to 0.50 pound and averaged. 0.87 pound 
(nearly 6 ounces); this was equivalent to from 7.22 to 18.51 per cent o 1: the lat in the 
milk, with an average of 10 per cent. 

The proportion of fat in milk that was lost in cheese-making' was entirely inde¬ 
pendent of the amount of fat in the milk. The variations in loss were due either to 
the condition of the milk or to some special conditions employed in manufacture. 

The amount of casein and albumen in 100 pounds of milk that was lost in the whey 
in cheese-making varied during the season from 0.58 to 0.86 pound and averaged 
0.74 pound. 

Influence of composition of mi lie on yield of cheese .—From 100 pounds of milk there 
were made during the season from 9.19 to 10.76 pounds of green cheese, the average 
being 9,90 pounds. 

From 9.29 to 10.99 pounds of milk were required to make 1 pound of cheese, 10.10 
pounds being the average. 

The amount of water retained in the cheese made from 100 pounds of milk varied 
during the season from 8.21 to 4.18 pounds and averaged 3.62 pounds. 

The amount of fat retained in the cheese made from 100 pounds of milk varied dur¬ 
ing the season from 3.01 to 3.62 pounds and averaged 3.34 pounds. The variation 
in the amount of fat retained in the cheese made from 100 pounds of milk followed 
very closely the variation of fat in 100 pounds of milk. 

The amount of casein retained in the cheese made from 100 pounds of milk varied 
during the season from 2.14 to 2.52 pounds and averaged 2.35 i>oimcls. 

When there was an increase of 1 pound of fat in the cheese there was, at the same 
time, an increase of three fourths of a pound of water in the cheese, and also an 
increase of about 0.64 pound of casein, taking the average of the season’s work. 

Actual and calculated yields of cheese .—The yield of cheese per 100 
pounds of milk was calculated by multiplying the fat by 1.1 and the 
casein by 2.5 1 and adding the products. It was found by experiment 
that 1 pound of dry prepared casein absorbed water enough to increase 
the weight to 2.25 pounds, which, with the ash taken up in cheese-mak¬ 
ing, would make the weight about 2.5 pounds; i. e. } from-1 pound of 
casein in the milk practically 2.5 pounds of green cheese would be made. 
The following figures show the results of the calculation as compared 
with the actual yield: 


Actual and calculated yields of cheese per 100 pounds of milk. 



April. 

May. 

June. 

. 

duly. 

August. 

Septem¬ 

ber. 

Average 
for " 
season. 

Actual yield.... 

Calculated yield. 

Pounds. 
9.43 : 
9.59 

| Pounds. 

1 ' 9.78 

■10.15 

Pounds. 
9.79 
10.27 

Pounds. 
9.84 
10.02 

i j 

Pounds .! 
10.13 1 
10.07 

Pounds. 
10.50 
10.65 

Pounds. 
9.91 
10.12 



The calculated yield per 100 pounds of milk, divided by the product 
of the fat multiplied by 1.1, gives the calculated yield of green cheese 
per pound of fat in the milk. This averaged for all the trials 2.72 pounds, 
while the actual yield of cheese per pound of fat averaged 1.67 pounds. 
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Investigations relating to the manufacture of cheese, part II, 
L. L. Van Slyke (Xew York State Sta . Bui. Vo. 6*1, •».. ser., Xot\, 1893, 
pp. 62). —Tills bulletin records the results of experiments in cheese- 
making carried on at a factory in Verona, Yew York, during the season 
of 1893. As in previous investigations of this kind the analytical work 
was done at the station laboratory. Twenty-five experiments were 
made from April to October. The data for these experiments, racliid- 
ing composition of the milk, whey, and green cheese, are fully tabulated 
and discussed. Some of the summarized results of the season’s work 
are given below: 

Loss of milk constituents in cheese-making. —The amount of milk solids in 100 pounds 
of milk that was lost in the whey in cheese-making varied during the season from 
6.09 to 6.44 pounds and averaged 6.25 pounds; this was equivalent to from 46.54 to 
53.40 per cent of the solids in the milk, with an average of 50.16 per cent. 

The per cent of the solids in the milk lost in the whey diminished as the season 
advanced. 

The amount of fat in 100 pounds of milk that was lost in the whey in cheese-mak¬ 
ing varied during the season from 0.24 to 0.42 pound and averaged0.33 pound; this 
was equivalent to from 6.67 to 11.02 per cent of the fat in the milk, with an average 
of 9 per een t. 

The proportion of fat in milk that was lost in cheese-making was entirely inde¬ 
pendent of the amount of fat in the milk. The variations in loss were due either to 
the condition of the milk or to some special conditions employed in manufacture. 

The amount of casein and albumen in 100 pounds of milk that was lost in the whey 
in cheese-making varied during the season from 0.64 to 0.82 pound and averaged 
0,74 pound; this was equivalent to from 23,10 to 26.07 per cent of the casein and 
albumen in the milk, with an average of 24.42 per cent. 

The proportion of casein and albumen lost in cheese-making was, in general, very 
uniform, and was little influenced by variation in the condition of manufacture. 

Influence of composition of milk on yield of cheese. —From 100 pounds of milk there 
were made during the season from 9.10 to 11.19 pounds of green cheese, the average 
being 9.90 pounds. 

There were from 8.94 to 10.98 pounds of milk required to make 1 pound of cheese, 
10.10 pounds being the average. 

The amount of water retained in the cheese made from 100 pounds of milk varied 
during the season from 3.40 to 4.10 pounds and averaged 3.62 pounds. 

The amount of lat retained in the cheese made from 100 pounds of milk varied dur¬ 
ing the season from 2.95 to 3.81 pounds and averaged 3.34 pounds. The variation in 
the amount of fat retained in the cheese made from 100 pounds of milk followed very 
closely the variation of fat in 100 pounds of milk. 

The amount of casein and albumen retained in the cheese made from 100 pounds 
of milk varied during the season from 2.07 to 2.62 pounds and averaged 2.29 pounds. 

For an increase of 1 pound of fat in the cheese there was, on an average, an increase 
of one third of 1 pound of water in the cheese and about 0.60 pound of casein. 

For each pound of fat in milk the yield of cheese varied from 2.52 to 2.77 pounds 
and averaged 2.70 pounds during the season. 

Manufacture of milk sugar, O. L, Penny ( Delaware Sta. .Report 
for 1891 , pp. 104-1 OS). —The manufacture of milk sugar from skim milk 
has been studied in the laboratory with a view to finding a method suit¬ 
able for creameries. As a result the following method is proposed: 

The skim milk is heated in a suitable wooden or tin tank to about 120° F. To this 
for each 100 pounds of milk pounds of sulphate of alumina is added in the form 
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of a hot solution, The curd precipitates at once or in a very few minutes. The 
clear whey is then separated from the curd by filtering through wire gauze. It is 
next heated to not less than 180° and about one fourth pound powdered chalk to each 
100 pounds of milk is added. The excess of sulphate of alumina is precipitated, 
together with some nitrogen eons matter in the whey not precipitated by the first 
treatment. From this precipitate a perfectly clear filtrate may be obtained, the 
large part by simply drawing off, the last portion by filtering through duck filters. 
This clear juice contains sugar, some sulphate of lime, and still a small residue of 
nitrogenous matter. * * * To prevent foaming, which would greatly retard the 

work or cause a loss of much of the sugar, a treatment with ground oak bark, or 
its extract, has been found thoroughly effective. It is indeed believed to he, if not 
a necessary part of the process, at least one that will greatly facilitate it and 
diminish the loss. From three to four pounds of ground bark for every 100 pounds 
of milk is found to be enough. Instead of the ground bark, from two fifths to 
one half pound of commercial tanner’s extract of oak bark is more convenient 
and equally efficient, Boneblack also attains the same end, but it is not recom¬ 
mended on account of the time, trouble, and expense of the treatment. The whey 
thus purified is boiled in a vacuum pan just as are sugar juices. The crude, almost 
black, product is first boiled to prevent molding and afterward purified by being 
redissolved, passed hot over boneblack till it is colorless, and again evaporated to 
the point of crystallization. The purified sugar must he dry to prevent molding. 

It is estimated that with this method about G5 per cent of the refined 
milk sugar in skim milk, or about 3£ pounds of commercial milk sugar 
per 100 pounds of skim milk, can be recovered at a cost of about 13 
cents per pound, which might be reduced with experience. The price 
of milk sugar during the year (1891) is quoted at 24 cents* The profit 
from working 5,000 pounds of skim milk per day, with milk sugar at 
20 cents per pound, is calculated at $21,09, and with sugar at 15 cents, 
$12.96. 

It is also believed that with actual experience the yield could be 
increased and the cost diminished from the figures given above, which, 
are intended tor the simplest form of plant, just such as is actually 
necessary to the profitable conduct of the business on a fairly large 
scale. The estimates are intended to be entirely safe and to overrate 
the expense and underrate the profit rather than the reverse* 


AGBICULTUBAL ENGINEERING. 

Clearing land in the Sierra Foothills, €f, Hansen (California 
8ta . Report for 1891- 1 92, pp. 190-192 ).—Brief notes on the methods and 
costs of removing brush and trees from land. 

Tests of the Keystone com husker, A. T. Neale (Delate me Sta, 
Report for 1891, pp. 32-36, plates, 2). —-Notes and data on the results of 
two tests of this husker. In one test it husked 14.95 bushels of corn 
per hour, under conditions not considered favorable. In the other test 
177 bushels of corn were husked in eight hours and a half.. The fod¬ 
der from the husker did not keep. 
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Report of treasurer of California Station (California Sta. Report 
for J891-'Of p. 316), —This is for tlie fiscal year ending June 30,1892. 

Report of director of Connecticut Storrs Station (Connecticut 
Storrs Sta. Report for 1892. pp. 8-16). —Brief mention of the lines of 
work pursued during' the year and a sulnmary of the Annual Report 
for 1892. 

Report of treasurer of Connecticut Storrs Station, H. 0. Miles 
(Connecticut Storrs Sta. Report for 1892, pp. 6) 7). —This is for the fiscal 
year ending June 30,1892. 

Report of director of Delaware Station. (Delaware Sta . Report for 
1891 , pp. 7-37). —This includes, besides accounts of work published 
elsewhere, a brief review of the work of the year, remarks on a proposed 
topographic survey of the State, and a reprint of work done by the 
U. S. Department of Agriculture on the oat blight, which was very 
prevalent in the State during the year. 

Report of treasurer of Delaware Station (Delaware Sta. Report 
for 1891 , pp. 4, 5). —This is for the fiscal year ending June 30, 1891. 

List of publications of Texas Station ( Texas Sta . Bui. Xo. 27,Jwie } 
1893 , pp. 322-324). —A list of the 26 bulletins issued by the station from 
March, 1888, to March, 1893. 



ABSTRACT OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF 

AGRICULTURE. 


Ninth and Tenth Annual Reports of the Bureau of Animal 
Industry, (Bureau of Animal Industry , Reports for 1891 and 1892 , pp. 
428, plates 19, figs. ?). —This volume covers the operations of the Bureau 
for the years 1891 and 1892. Among the topics treated are the follow¬ 
ing: Inoculation experiments with swine plague, hog* cholera, and 
glanders: inspection of meat and animals; experiments with mullein, 
tuberculin, and dehorning compounds; investigations relating to the 
treatment of lumpy jaw, or actinomycosis in cattle, a reprint from Bul¬ 
letin No. 1 of the Bureau (E. S. R., vol. lv, p. 758); investigations into 
the nature, causation, and prevention of Southern cattle fever, a reprint 
from Bulletin No. 2 of the Bureau (E. S. R.,*vol. iv, p. 755); a report by 
J. A. Dodge on the condition of the poultry and egg industry in New 
England, New York, New Jersey, and Minnesota; breeding and grow¬ 
ing the mule, by J. L. Jones; reports on contagious diseases among 
domestic animals in Austria, Sweden, Denmark, Russia, Italy, Greece, 
Turkey, Liberia, Madeira, Queensland, New South Wales, Philippine 
Islands, and Great Britain ; supposed maladie du edit among horses in 
Nebraska, by G. 0. Faville; the cattle and sheep industry in Colorado, 
by A. R. Kennedy; and u bottom disease’ 7 among horses of South 
Dakota, by E. 0. Schroder. 

Under reports from inspectors and correspondence the following sub¬ 
jects are treated: Abortion among mares, fatality aihong foals, condi¬ 
tion of cattle in the Southwest, tapeworms among sheep in South 
Dakota, Angora goats, and diseases among Korean cattle. The laws 
of a number of States and Territories for the control of contagious and 
infectious diseases of domestic animals are quoted. 

Report of the dairy industry of Denmark, 0. G. Georgeson 
(Bureau of Animal Industry , Bui JS r o. 5, pp. 133 , figs. 33 ).—This is a 
report on a visit to Denmark made by the author under the auspices of 
this Department to investigate the dairy industry of that country. 
The author spent from January 27 to March 6,1893, in that country, 
visiting representative creameries and dairy farms, institutions, labora¬ 
tories, etc. The scope of the information gathered is shown by the 
table of contents, which includes facts about Denmark, development of 
the dairy, Danish dairy cattle, dairy implements and machinery, sys- 

m 
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terns of creaming, treatment of the cream, churning, treatment of the 
butter, use of skim milk and buttermilk, descriptions of various estates, 
farms, creameries, etc., dairy bacteriology, state aid to dairy industry, 
markets for Danish dairy products, and agricultural and dairy educa¬ 
tion. 

The area of Denmark is 14.553 English square miles, which is less than one tenth 
the size of the State of California or about half the size of the State of Maine. The 
population, in round numbers, is 2,000/100 people, giving 137 persons to the square 
mile. * * * 

The total area of the country, excluding forests and waste land, and taking only 
what is under actual culture and in grass, is 6,843,805 acres, which makes the aver¬ 
age size of the farm 30.55 acres. * * * 

The output of dairy products during recent years from this little country has been 
astonishingly large. Statistics published by the government show that during 1891 
Denmark exported 91,455,202 Danish pounds of butter, which amounts to 100,600,788 
pounds avoirdupois. 

[The author estimates the annual production of butter in Denmark, including the 
amount consumed at home, at 170,074,642 pounds.] 

Interesting descriptions are given of seven estates, eleven smaller 
farms, the Milk Supply Company of Copenhagen, and six creameries 
which were visited. With reference to the Danish creameries the 
author says: 

It is chiefly these that benefit*the small farmers. They are patronized by men who 
as a rule, keep but a limited number of cows, say from one to fifteen or twenty head, 
though occasionally the milk from much larger farms is also worked up in these 
creameries. It is from this class of creameries that the bulk of the export butter 
comes, and it is really these that fix the standing of Danish butter in foreign coun¬ 
tries. There are two classes of creameries, which are distinguished from each other 
only in ownership, hut which are alike in methods of operation and all other char¬ 
acteristics, and they can, therefore, be treated together under the above heading. 
The first class is the cooperative creamery proper, which is owned in company by 
all those who deliver milk there. The second class is the kind so largely represented 
in America in which the creamery plant is owned by one man, or at most by a few 
individuals, who buy the milk from the farmers of the neighborhood. 

1 have nowhere been able to obtain definite statistics in regard to the number of 
cooperative creameries in the country, but I have seen various estimates placing 
them at from 1,000 to 1,500, and I am inclined to believe that the latter figure is very 
nearly correct. The number of [non-cooperative] creameries, on the other hand, 
does not probably exceed 400. * * * 

The constitution [of cooperative creamery associations] usually requires a mini¬ 
mum amount of oil cake to be fed daily to each cow, and this, of course, has to be 
bought. This raised the question of cost of feed and the return in milk from the 
feed given—questions which were to be closely studied. And now every Danish 
farmer interested in a cooperative creamery is able to tell to the fraction of a cent 
what his feed has cost him and what his returns in milk have been. Under the 
Faelles [non-cooperative] creamery system the farmers sold their milk directly to 
the creamery man. They were not particularly interested in the quality of the milk. 
No practical test had at that time been devised by which the amount of fat in the 
milk could be ascertained with ease and certainty. Under the cooperative system 
they soon recognized that the milk from some herds was worth more for butter 
than from others, and, since butter was the product aimed at, they all conceded 
the equity of paying for the milk in accordance with the per cent of fat it con- 
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tamed. At tliis juncture Prof. Fjord came to their assistance by inventing his 
“control” apparatus [which is described in the bulletin], and bis invention is now 
in use in every creamery in the land. Indirectly this testing apparatus led to the 
improvement of the cattle. When one farmer found that his neighbor received 
more money for his milk than he, it was natural to inquire into the cause which in 
most cases was traced to the cow herself. This, again, led to the organization of 
numerous societies for the improvement of the cattle, one form of which is repre¬ 
sented by the “ bull associations ” already mentioned; and thus one question sug¬ 
gested another until the present standard has been reached. But they will by no 
means stop here. The same forces are still at work. Improvement in every line of 
the dairy interest is the ambition of the whole country. It is this wholesome devel¬ 
opment of the cooperative creameries which has increased the Danish exports of 
butter to the present astonishing figures, the amount having almost doubled during 
the last half dozen years. 

Til the chapter on dairy bacteriology the author mentions the work 
of Prof. Y. Storch, director of the experimental laboratory at Copen¬ 
hagen, on pure cultures in dairying, in reference to the preparation 
and use of these pure cultures, he says: 

There were at the time of my visit three laboratories in which pure cultures were 
propagated and sold to the dairies. * * 

These dealers in the pure cultures keep their methods of propagation secret. The 
isolation of the germs can, of course, be accomplished by* any bacteriologist; but 
they claim that it is only through a long series of experiments that they have hit 
upon a composition for the nutritive fluid in which to grow them to best advantage. 
It also requires certain forms of apparatus to which they may lay claim as inventors, 
and these features they do not propose to divulge, as it. would probably increase 
competition to a point beyond profitable' production. Moreover, I was informed 
that each form of these minute organisms had to be treated in a maimer peculiar to 
itself, and as the several growers did not deal in the same bacterial, forms, their 
methods of treatment in the laboratory were not alike. How many forms of the 
beneficial bacteria are in existence is at present unknown; but it is known that 
they are numerous. A dozen or more forms have already been discovered. * * * 

The results of the use of these pure cultures have been so eminently satisfactory 
in practice that I found them in very common use. A new starter of these cultures 
is not needed every day or even every week; and as they are sold reasonably cheap, 
the expense connected with their use is but slight. When used according to direc¬ 
tions sent with them they insure the production of a first quality of butter, which 
is of greater consideration than the expense their purchase • involves. The three 
laboratories I have mentioned prescribe different methods of procedure in their use,, 
which proves that there is no hard and fast rule that must he followed in order to 
obtain the desired results. That is. there is a possibility of the extension of this 
science far beyond our present knowledge of the subject. These artificial cultures 
are used more particularly in dairies which seem to he infected with injurious bac¬ 
teria, and, to attain the best results, the cream should be sterilized before the fer¬ 
ment is added. The pure culture is added to a small portion of sterilized milk or 
cream, and then set aside at a given temperature until it has attained the proper 
growth. It is then further propagated in a still larger quantity of milk or cream, 
and, when a sufficient quantity has been obtained, it is added to the cream in the 
cream barrel, where it accomplishes the desired fermentation in from eighteen to 
twenty hours. At the time of my visit none of the laboratories had succeeded in 
devising means to perpetuate the ferment outside the laboratory for any length of 
time. * *■ * 

In Denmark, where the cultures will be in transit at most only a couple of days 
before they reach their destination on the dairy farms, they are put up in a prepara- 
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tion.of skim milk; but in shipping to this country, where they may he in transit for 
many weeks, they must be specially prepared in order to retain their activity the 
necessary length of time. * * * 

I have had opportunity to see the effect of Mr. Quist's culture in this country. I 
bought samples of him, which he shipped to the Department of Agriculture. A por¬ 
tion of these samples was forwarded to me, and I tried them in the Belle Spring 
Creamery, owned by Mr. J. Nissley, the president of the Kansas Dairymen’s Associa¬ 
tion. 

The cream was not sterilized before the cultures were added, but they had a 
decided influence on the butter. Both Mr. Nissley and his butter-maker pronounced 
the quality superior to any they had made formerly, and they at once became con¬ 
verts to the process. * * * 

The samples shipped by Mr. Quist were sent in three mediums—one a preparation 
of milk sugar, another in sterilized cotton, and the third in a nutritive fluid of Ms 
own invention. At the Belle Springs creamery we used only the first and the last of 
these. Although they had been in transit from March 10 until June 5, they appeared 
to be perfectly fresh and ready for business. Tlie cotton preparation I did not try. 

Food products, III, T. Taylor (Division of Microscopy, Food Prod - 
ndts, III, pp. 22, plates , 6*).—The bulletin contains the two following arti¬ 
cles reprinted with revision from the Annual Report of the Secretary 
of Agriculture for 1891. 

Improved methods of distinguishing between pure and fictitious lard (pp. 
5, 6).—The methods depend on the behavior of the suspected lard when 
heated, and the crystalline groupings under the microscope. If apiece 
of fictitious lard the size of a pin head is compressed between two pieces 
of glass and observed with the naked eye, “it will exhibit many white 
spots, which represent the crystallized stearin, and which are not seen 
in pure lard. The amount of natural stearin in pure lard is so small that 
it is not visible to the unaided eye by this method of examination; 
therefore the microscope should be used in the examination of pure 
lard, as the groupings of the crystallized fats of lard are very small. 
These groupings are in stellar forms, composed of spicules which pro¬ 
ceed from a common center, frequently requiring to be magnified 400 
times to discern them, while the grouping of branched crystals of stearin 
are easily observed, to advantage under a power 100 diameters.” 

A plate is given, showing the appearance of pure and adulterated 
lard under the microscope. 

Four edible mushrooms of the United States (pp. 7-22).—Methods 
adapted from the published reports of foreign and home growers are 
given for the culture of mushrooms. Four species of edible mushrooms 
are described and figured hy colored plates, as follows: Agarieus mel- 
leus , A . detieiosus , Gantharellus eibarkis , and Fistulina hepaiica > A chap¬ 
ter is given to the structural characters of the various orders of mush¬ 
rooms. A glossary is given explaining the technical terms used in the 
description of such fungi. 

Crops of the year (Division of Statistics, Report Ho, 111, n. ser., 
Dee., 1893 , pp. 459-521 ).—Hotes and tabulated data regarding the me¬ 
teorological conditions affecting crops in the United States in 1893; the 
general history of the crops of the year; estimates relative to the area, 
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product, and value of corn, wheat, oats, rye, barley, buckwheat, pota¬ 
toes, hay, and tobacco; farm prices and wholesale prices at leading 
cities; agricultural exports and imports; notes on foreign agriculture, 
and freight rates of transportation companies. 

The following tables give the yield, area, and value of the principal 
crops, and the value of exports and imports of agricultural products 
in 1892 and 1893: 


Yield, area, and value of com, -wheal, oats, rye, barley, buckwheat, tobacco, potatoes, and 

hay: 



Total yield. 

Total area. 

Total value. 

Average- 

value 

per 

bushel. 

Average 
yield 
per acre. 

Average 
value 
per acre. 

coitN. 








Bushels. 

Acres. 

Dollars. 

Cents. 

Bushels. 


Average. 1870—’7S>. 

1. 184, 486. 954 

43, 741,331 

504,571, 048 

42.6 

27,1 

$.11.54 

Average, 1880-'89 .. 

1, 703,443, 054 

70,543,457 ! 

008,942, 370 

39.3 

24.1 

9.48 

1803 . 

1,619,496,131 

72,036,465 j 

591,625, 627 

36. 5 

22.5 

8.21 

WHEAT. 


1 





Average, 1870—’79... 

312,152, 728 

25,187,414 ! 

327,407,258 

104.9 

12.4 

13.00 

Average, 1880-89. 

449, 695, 359 

37,279,162 

371, 809, 504 

82.7 

12.1 

9. 97 

1893. 

396,131,725 

34,629,418 

213,1.71,381 

53.8 

11.4 

6.16 

OATS. 







Average, 1S70~’79. 

314, 441,178 

11,076,822 

111. 075,223 

35.3 

28.4 

10.03 

Average, 1880-’89.i 

584,395, 839 

21,996,376 

180,866,412 

30. 9 

26.6 

8. 22 

1893.1 

I 638, 854,850 ; 

27,273,033 

187,576,092 

29.4 

23.4 

6. 88 

RYE. 

1 

! 

■ 





1893 . 

26,555,446 

2,038,485 

13,612,222 

51.3 

13.0 

6.68 

EARLEY. 


i ' 

1 





1893. 

69,869,495 

j.. 3,220,371 

; 28,729,386 

41.1 

21.7 

8.92 

BUCKWHEAT. 


1 

. 

i 




1893... 

12,332, 311 

815,614 

1 7,074,450 

58.3 

14.88 

8. 67 

TOBACCO. 







1803 . . pounds.. 

483,023, 9G3 

702,952 

39,155,442 



55.70 

POTATOES. 




1893.. . 

183,034,203 

2,605,186 

108,661,801 

59.0 

72.2 

41.71 

HAY. 







1893. ..tons.. 

65,766,158 

49, C13,469 

570,882, 872 



11.50 






Exports and imports of agricultural products for the years ending June 80,1992, and 1898. 


Article. 

1892. 

1893. 

_ . ' . EXPORTS. 

$181, 730,463 
299, 363,117 
263,443,526 
54,791,126 

$171,285,887 
200,311,654 
192,757,264 
50,998,576 




.Total agricultural exports....... 

799,328,232 
1,015,732, 011 

615,353,381 
830, 876, 908 

'' Total exports_■... 

IMPORTS. 

Sugar and molasses.. 

j 107,286.557 

! 145, 758,771 

39,913,808 
67,089,048 
66,811,677 

118,24.8,118 
98, 544,510 
41,244,073 
76, 961,520 
78,891,969 

Tea, coffee, and cocoa ....... 

Animals and their products, except wool ._... 

Fibers, animal and' vegetable...■.... 

Miscellaneous....... .... 

Totax agricultural imports........ 

420, 859,861 
827,402,462 

1 

413,890,190 
866,400,922 

' Total imports.... 

































ABSTRACTS OF REPORTS OF FOREION INVESTIGATIONS. 


A new method for the quantitative determination of pentoses 
in plants, E. Hotter ( Chern . Ztg., 17 (1893), No. 95, pp. 1743-1745 ).— 
The author uses pyrogallol instead of plienylbydrazin tor precipitating 
the furfurol formed, and proceeds as follows: Fire to 10 grams of mate¬ 
rial containing pentoses is distilled with hydrochloric acid of 1.06 spe¬ 
cific gravity until the distillate fails to show a reaction for furfurol 
with aniline acetate. The distillate is diluted to a definite volume (400 
or 500 e. c.) with the same or somewhat stronger hydrochloric acid, and 
an aliquot of 20 to 30 c. c. is heated with an excess of pyrogallol (0.5 to 
1 gram) in a closed tube at 100° to 110° O. for from one to two hours. 
The precipitate thus formed is brought on a fared filter, washed, dried 
at 103° O., and weighed. The weight of the precipitate divided by 
1.074'gives the amount of furfurol in the aliquot, from which the 
percentage of pentoses is found by the ordinary calculation. The 
presence of a large excess of pyrogallol is said to do no harm, and 
under the provisions prescribed the reaction between it and the furfurol 
is said to be quantitative. The reaction becomes more rapid and more 
complete as the solution of furfurol becomes more concentrated. It is 
important that a sufficient quantity of condensed furfurol solution 
be taken, and that the furforol solution contain at least 12 per 
cent of hydrochloric acid.' The author suggests carrying on tlie distil¬ 
lation with hydrochloric acid under diminished pressure, to prevent the 
formation of humic substances. 

What advantages the method possesses over the methods proposed 
by Tollens and his students, Stone, and others, in which the furfurol is 
determined by phenylhydrazin, does not appear from the article.— e. 
W. A. 

Determination of crude fiber, V. Stein (Ugeskr.f. Lamlmand, 39 
(1893), pp. 706, 707). —The method of determining crude fiber in cereals 
adopted by the author is as follows: The finely ground sample is treated 
with a decoction of malt and the soluble carbohydrates completely 
removed by washing with distilled water. The residue is treated with 
a 1 per cent soda solution at ordinary temperature.* After standing 
and washing it is treated with a 1 per cent hydrochloric acid solution, 

* Quantity of solution and length of time of digestion not given in the paper. 
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left to settle, and washed. The residue is transferred to a weighed 
ash-free filter, washed with alcohol and ether, dried, and weighed. 
Nitrogen and ash are determined in the residue and deducted. 

The results are stated to be higher than by the ordinary Weende 
method. The analyses given of samples of barley show 9.20 to 14.08 
per cent of crude fiber, determined according to the method described.— 
p. w. w. 

The chemistry of carbonic acid assimilation by chlorophyll¬ 
bearing plants, M. A. Bach (Monit. Sclen t., 17 (1893), p. 669; aha. in 
Client. Ztg17 (1893), Bep. p. 252).— The author assumes that the car¬ 
bonic acid ( 30 ines to the plant as H 2 00 ; > From the analogy of the 
composition of sulphurous acid (which in sunlight breaks up into the 
following equation: 3H 2 S 0 3 = 2II 2 S0 4 + S + H a O), he reasons that 
three molecules of carbonic acid yield an. unstable compound and formic 
aldehyde, as follows: 3ET 2 C0 3 = 2 II 2 OO 4 —f— 0 —j— H 2 O = 2II 2 OO 3 -f-0 2 -4- 
OH a O. This process is similar to the action of carbonic acid in a solution 
of acetate of uranium under the influence of sunlight. Here the car¬ 
bonic acid is broken up into an oxydizing and a reducing body; also if 
one mixes a solution of acetate of uranium and dimethylaiiilin, the 
introduction of an oxydizing body from carbonic acid transforms the 
dimethylaiiilin into methyl violet in a similar way.—w. H. E. 

The production of ammonia in the soil by microbes, E. Marohal 
(Bui. Acad. Boy. Belgique, 25 (1893), ser. 3, pp. 727-771, figs. 2). —It is 
the current belief that the higher orders of plants are not able to utilize 
as food the complex organic compounds of the soil, but that these sub¬ 
stances must be reduced to their more simple components before they 
can be assimilated by such plants. 

Comparatively recent investigations have shown that these trans¬ 
formations are effected largely, if not exclusively, by the inferior organ¬ 
isms which inhabit the surface layers of the soil. As regards the nitrog¬ 
enous matter the role of these organisms is to produce from the organic 
nitrogen first ammonia, then nitrites, and finally nitrates. The last 
two stages of this process, i. e,, the formation of nitrites and of nitrates, 
have been clearly explained by the work of Schlosing and Muntz, P. 
Frankland, Warington, and Winogradsky; but the first stage, up to 
within a comparatively recent date,* has been but imperfectly under¬ 
stood, and it is to the elucidation of this phase of the subject that the 
author addresses his efforts. 

To accomplish this object he (1) isolated from soils the species of 
organisms (molds, yeast forms, and bacteria) which were the most prev¬ 
alent, and ( 2 ) determined which of these had the power of transforming 
nitrogenous matter into ammonia. For isolating the organisms of 
' the soil he used Koch’s method. From each sample of soil not less than 
two cultures were made, one on alkaline gelatin with bouillon and 

*See Muntz and Condon: La fermentation ammoniac ale de laterre, Ann Agron., 
19 (1898), No. 5, pp. 209-216 (E. g. R., vol. iv, p. 860). 
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peptone, and the other on gelatin and slightly acid prune extract for 
the purpose of studying the molds and yeasts* Tests were made on 
various kinds of soils—sandy, humus, and calcareous arable soils (man¬ 
ured and uiimaiiiired), soils of the landes, and forest soils, as well as on 
various manures, composts, etc., from the region around Brussels* 
These cultures furnished more than 30 species of bacteria and a score 
each of molds and yeast forms. 

A large number of these species were inoculated in dilute solutions 
of egg albumen* in order to determine the part which they play in 
ammoniaeal fermentation. Fifteen or more of the species of bacteria 
were found to produce ammonia energetically, the most active being 
Bacillus myeoides (Erde’ Bacillus of German authors), which in twenty 
days produced 0.04 gram of ammonia per liter of culture solution— 
nearly half of the amount originally present in organic form. 

In similar experiments with 33 species of molds and yeasts it was 
found that in every case where development was normal there was a 
production of ammonia. The actual amounts of ammonia produced 
were determined in the case of 5 species, the most active being Cepha- 
lothedum rose urn, which produced O.o gram of ammoniaeal nitrogen 
per liter in fifteen days. 

The Bacillus mycoides was selected for special investigation. This 
microorganism is very widely distributed in nature. It is always pres¬ 
ent in the surface layers of cultivated soils; and it is found fre¬ 
quently in manure, in vegetable mold, in composts, and in the humus 
of forests. It has been observed also in the air and in natural waters. 
Its microscopic and macroscopic characters are described in detail, and 
accounts are given of cultures in various media. The apparatus used 
and results obtained in experiments to determine the action of this 
bacillus on albumen and other nitrogenous substances, under varying 
conditions of temperature, aeration, reaction of medium, and concen¬ 
tration of solution, are minutely described. Observations on its action 
on carbohydrates and on the power which if possesses under certain 
conditions of reducing nitrates were also made. 

The general conclusions arrived at from these investigations are as 
follows: The gradual oxidation in the soil of the nitrogen of organic 
substances to nitrates (nitrification) is accomplished in three main 
phases: (1) “Ammonisation/ 5 or transformation of organic nitrogen into 
ammonia; (2) “nitrosation,” or transformation of ammonia into 
nitrites; and (3) u nitration/’ or transformation of nitrites into nitrates, 

Ammonisation is accomplished essentially by the action of various 
organisms (bacteria, yeasts, and molds) which infest the surface layers 
of the soil. 

In arable soil the action of bacteria is predominant. In acid humus 
soils the molds are responsible for an important part of the phenomena, 

* Containing 2 grams per liter of albuminoid nitrogen. 
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Among* tlie bacteria of arable soil the Bacillus mycoides, or soil bacil¬ 
lus, is by far the most prevalent and most active in tlie reduction of 
organic matter. 

Under the influence of this microbe oxygen is carded to the elements 
of albumen, the carbon is transformed into carbonic acid, the sulphur 
into sulphuric acid, and the hydrogen partially into water, leaving 
ammonia as a residue of the oxidation. Peptones, leucim tyrosin, and 
aromatic fatty acids are also produced in small quantities. 

The best conditions for promoting the activity of the u ammonisat- 
■ing” microbe are as follows: (1) A temperature of about 30° 0,, (2) 
thorough aeration, (3) a slightly alkaline medium, and (4) a dilute solu¬ 
tion of albuminoids. 

The .Bacillus mycoides has been observed to have the power of trans¬ 
forming not only the nitrogen of egg albumen into ammonia, but also 
that of casein, fibrin, legumin, gluten, myosin, serin, and peptones. 
Oreatin, leucin, tyrosin, and asparagin undergo the same changes, but 
urea and nitrate of urea, as well as ammoniacal salts, are not attacked 
by the microbe, for which they do not appear to be suitable food. 

The Bacillus myco'ides, which is ammonisating and aerobic in presence 
of nitrogenous organic matter, becomes denitrifying and anaerobic 
when present in a medium of easily reducible substances (nitrates). 
In the absence of free oxygen in solutions containing an organic sub¬ 
stance (sugar or albumen), it reduces nitrates to nitrites and these to 
ammonia. It is therefore capable of generating ammonia by two dia¬ 
metrically opposite processes—oxidation in one case and reduction in 
the other.—w. h. b. ^ _ 1 

A contribution to the nitrogen question^A^J ^bteiimann (BuL 
Acad. Boy . Belgique, 25 (1893), ser. 3, pp. 267-276, plate 1 ).—From the 
experiments conducted in 1889 and 1890 the author drew the following 
conclusions: (1) When yellow lupines, dwarf beans, or spring barley 
are grown in normal air in a culture medium poor in nitrogen but rich 
in mineral materials and bacteria of the soil, there will be found an 
important gain of nitrogen in the plant, roots, and soil, due to the 
intervention of the air. (2) Similar phenomena are observed when 
plants are grown under similar conditions, except that the air contains 
less than the normal amount of nitrogen. 

In 1892, at Gembloux, the author conducted a series of experiments 
from June 11 to July 27 to test the gain or loss of nitrogen during that 
time. Barley was the only culture crop used in the experiments, the 
details and apparatus for which are fully described. 

In the first experiment the soil was not sterilized nor cultivated, but 
various algae developed on its surface in contact with air deprived 
of all its combined nitrogen. The amount of nitrogen was ascertained 
at the beginning and end of the experiment and a gain of 0.0039 grain 
found. In the second experiment the soil was sterilized, was not culti¬ 
vated, remained sterile throughout the experiment, and was in constant 
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contact with the air freed of its combined nitrogen. In this experi¬ 
ment there was a loss of 0.0015 grain of nitrogen from the soil. In the 
third experiment the soil was sterilized, remaining so throughout the 
experiment, and was cultivated with barley to which air containing no 
combined nitrogen was admitted. At the end of the experiment there 
was shown to have been a loss of 0.0017 grain of nitrogen. The fourth 
experiment was vitiated through an accident. In the fifth experiment 
the soil was sterilized, not cultivated, watered with sterilized water, 
kept free from cryptogamic vegetation, and exposed to the ordinary 
atmospheric conditions of the greenhouse. At the end a loss of 0,0008 
gram of nitrogen was noted. In the sixth and last experiment the soil 
was unsterilized, not cultivated, watered with unsterilized rain water, 
exposed to the ordinary atmospheric conditions of the greenhouse, and 
allowed to cover itself with cryptogamic vegetation. At the end of this 
experiment there was a gain of 0.0031 gram of nitrogen. 

From these experiments it is shown that soil entirely destitute of 
vegetation is unable to fix any of the tree nitrogen of the air. The 
cultivation of barley in sterilized soil, under a bell jar, and supplied 
with air from which all combined nitrogen had been removed, showed 
no gain; while in the first and last experiments, where various crypto¬ 
gamic plants were permitted to cover the soil, important gains were 
shown. 

The author’s conclusions are as follows: The atmosphere participates 
in plant growth not only by its nitrogenous combinations but also 
through its free nitrogen. This participation is not direct, as the experi¬ 
ments show that the free nitrogen was not fixed either by the plants of 
high rank (barley) or by the bare soil. The free nitrogen enters into 
the life cycle of plants through the intervention of microorganisms 
inhabiting the soil. These cryptogamic plants which develop spon¬ 
taneously over the surface of moist soil, and the microbic action operat¬ 
ing through root tubercles, are the means by which the free nitrogen 
•of the air Is fixed. The first are a general and the second a special 
case of fixation.— w. h. e. 

Vegetation in an atmosphere devoid of oxygen, T, L. Phipson, 
(Ghem, Fetes, 68 ( 1893 ), Fo . 1775 , pp. 259 , 260 ).—In a series of papers 
the author has endeavored to show, by experimental proof, that in the 
progression of life plants must of necessity have preceded animal life, 
and that the oxygen of the air owes its presence mainly, perhaps 
entirely, to the decomposition of carbon dioxide by plants. 

The author grew a plant of Convolvulus arvensis in an atmosphere 
devoid of oxygen, while two other plants of the same species grew 
alongside of the apparatus in the ordinary atmosphere. The apparatus 
consisted of a graduated tube, wide enough to admit the plant readily, 
standing over a vessel of water containing minute quantities of sub¬ 
stances known or supposed to be useful to the growth of the plant. Car¬ 
bonic acid was supplied daily through saturation from a second tube. 
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The whole was exposed for ninety-eight days to a north light in a room 
whose temperature varied from 15° to 30° 0. Half the water in the 
basin was covered so as to secure darkness for the roots. 

The little plant was introduced into the tube July 25. Previously 75 
c. o. of pure nitrogen had been placed in the tube, which, with the plant, 
made the contents 102 c. c. The quantity of carbonic acid and vapor 
fluctuated from time to time, according* to temperature and pressure. 
The amount of growth the plant made from time to time is given. On 
October 2 the test, as well as the two check plants, began to turn yellow, 
assuming their autumn tints, and on October 30 all were dead. 

The gas in the tube at this time measured 05 c. c. and upon analysis 
gave nitrogen 75 c. c., the original amount, oxygen 20 c. e., and car¬ 
bonic acid, none. The plant in the tube grew to more than three times 
its original height, not counting its natural carvings, and the analysis 
showed an atmosphere in the tube richer in oxygen than ordinary 
atmospheric air. 

The author concludes that if there was an excessive supply of car¬ 
bonic acid and if plants did not deteriorate, the oxygen of the air, due 
to plant life alone, -would increase from year to year, and that the 
present equilibrium in the elements of the air is apparent, not real.—• 
w. H. E. 

[In a recent note in Chemiker Zeitung (17, No. 99, p. 1831), Dr. Gr. Meyer 
claims to have advanced the idea that the atmospheric oxygen is due 
to vegetation, in a paper published in 1891 .—ed.] 

The nuclei of yeast cells, F. A. Janssens (Gentbl. Bald, und Par 
13 (1893), pp. 639-642; abs. in Bot. Gentbl56 (1893), Pfo. 10, p. 293 ).— 
The author claims that by the use of suitable methods, not given in the 
abstract, he has found in some yeast cells indubitable nuclei. The 
karyokinetie figures were also observed. The spore formation repeat¬ 
edly showed the divisions of the nucleus.—w. h. e. 

The influence of calcium sulphite and potassium bisulphite on 
alcoholic fermentation, F. Eavizza (Staz. 8per, Agr . Ital, 24 (1893) ^ 
Mo. 6, p. 593 ; abs. in Ghent. Ztg., 17 (1893), Mo. 25, Report., p. 285). —■ 
The author experimented with an artificial must made from white 
grapes. To equal quantities of the must was added calcium sulphite 
in quantities varying from 0.15 gram to 1.2 grain per liter. The 
temperature during the first part of the experiment was kept at 30° O. 
and in the second part at 14° C. In a similar manner the author 
treated must .with potassium bisulphite, the quantity varying from 
0.15 gram to 0.5 gram per liter. The progress of the fermentation 
was noted daily, the vessels daily shaken, and the amount of carbon 
dioxide noted. The author records the following results: 

A small quantity of calcium sulphite neither lowered the temper¬ 
ature nor prevented fermentation. An influence upon fermentation 
follows an addition of a considerable quantity of the salt, so that the 
good quality of the wine may be destroyed. On this account the use 
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of it io alcoholic fermentation in southern countries is condemned. A 
still greater influence upon the fermentation follows the use of 
potassium bisulphite.—w. h. e. 

Boracic acid in hops* O. Habermann (Allgem. Brauer- n . Hop- 
fenztg, 1893 , Xo. 33, p. 1781 ; afis. in Ckem . Ztg., 17 (1893), Xo. 25 , Repert.^ 
p. 285), —-Wittstein was the first to point out the capability of plants to 
extract boracic acid from the soil. He found in the ash of the 
seed of Mwm picia , an Abyssinian primula,. 0.85 per cent-of boracic 
acid. The author recently investigated quite a range of varieties of 
hops, among them Bavarian, Bohemian, Transylvanian, French, and 
Styrian varieties. He affirms that all contain boracic acid, while, he 
found the ash of malt entirely free from it, confirming the result of the 
previous investigations of J. Brand* concerning this subject.— \Y. n. e. 

Soil inoculation for leguminous plants, Frijwtrth (Bent, landic. 
Presse, 18 (1891), Xo. 15, pp. 127, 128 ; 19 (1892), Xo. l,p. 6; Xo. 2, pp. 
14,15; 20 (1893), Xo. 18, p. 171). —In 1889 the author began a series of 
experiments to test the effect on leguminous plants of inoculating the 
soil in which they were grown with soil from plats which had pre¬ 
viously borne these crops. Both pots and plats were used by the 
author, the latter being either 44 or 0 square meters in area. 

White lupine.—In May, 1889, the author planted seed of white lupine 
in soil to which soil from a lupine field had been added a few days previ¬ 
ously. On account of unfavorable conditions the crop failed on the plats 
which were thus inoculated as well as on those which had not been 
inoculated, but the inoculated plats made a better growth than those 
which had not been thus treated. 

In 1890 white lupines grown in inoculated and uninoculated soil 
yielded seed as follows: Three plants growing in a pot of inoculated 
lime soil gave 18.3 grams of seed, and 4 plants in a corresponding soil 
not inoculated, 4.77 grams; 4 plants in a pot of inoculated clay soil gave 
49,7 grains, and the same number of plants in a corresponding soil not 
inoculated 26.2 grains, and in another ease 3 plants in an inoculated 
lime soil yielded 36.49 grams, while the same number of plants in a 
similar soil not inoculated yielded 2.37 grams. These figures show a far 
better average result for the plants growing in inoculated soil. In this 
year the plat experiments were also decidedly favorable to the lupines 
growing on inoculated soil, as shown by the following table: 


Yield of lupine seed on inoculated and uninoculated soil. 

Grams. 

Plat No. 12, inoculated...■.. ...■- 429.38 

Plat No. 11, inoculated with half the quantity of earth used on No. 12. 369.55 

Plat No. 55, not inoculated....... 225.56 

Plat No. 56, not inoculated.■...... 219.50 


The above figures seem to indicate not only that inoculation had a 
favorable effect, but. that the quantity'of soil used for this purpose exer¬ 
cised an influence on the yield. 

* Chew. Ztg., 16 (1892), No. 101, Reperfe., p. 350" 

■ 1 AfiA e . XT~ £* £t 
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Iii 1891 the same pots and plats were used as in former years, the 
inoculation having been made in 1889 and not renewed. In the two 
series of plats on which the growth of the plants was normal the yield 
of seed was much greater on inoculated soil than on uninoculated. The 
following table shows the weights of air-dry stems, leaves, hulls, and 
seed on plats 4£ square meters in area, on which the number of plants 
ranged from 111 to 118 per plat: 

Yield of while lupines on inoculated and on uninoculated soil . 


No. 

of 

plat. 

Treatment. 

Stems, 
leaves, and 
hulls per 
plat. 

Stems, 
leaves, and 
hulls per 
plant. 

Seed 
per plat. 

Seed 

per plant. 

Average 
height of 
plants. 

55 

Not inoculated.. 

Grams. 
857.1 

Grams. 

7.47 

Grams. 
285. 7 

Grams. 
2. 48 

Cm. 

40 

56 

Not inoculated... 

839.3 

7.17 

207. 8 

2. 28 

45 

61 

Not inoculated.. 

473.2 

4.15 

232.1 

2.03 

36 

11 

Inoculated with about 1,600 pounds of 
earth per acre. 

1,416.8 

! 2,312.0 

i 

12.30 

273. 0 

2. 37 

52 

12 

Inoculated with about 3,200 pounds of 
earth per acre... 

19.59 

386.7 

! 3.28 

52 





The experiments with white lupines were repeated in 1892 for the 
fourth time on the same plats, and on two new plats which had grown 
a catch crop of lupines in the preceding autumn and were thus pre¬ 
sumably slightly inoculated. The number of plants on different plats 
varied between 176 and 200. Plat 11 had been inoculated in 1889 with 
1,600 pounds of earth per acre, and plat 12 with 3,200 pounds, and 
both had been seeded to lupines without subsequent inoculation each 
year since. In 1892 plat 11 yielded 345 grams of seed and 839 grams 
of straw and hulls; and plat 12 (more strongly inoculated) 381 grams 
of seed and 889 grams of straw. The above plats, which had grown 
lupines for four years, showed lupine sickness, which explains their 
smaller yield as compared with plats 13 and 14, which had. borne 
lupines only two years and which had been inoculated with only 80 
pounds of earth per acre in 1891. The yields of these last two plats 
were 495 and 478.5 grams of grain, and 1,039 and 1,089 grams of hay 
and straw. Two plats not inoculated yielded only 14 grains of grain 
each and 439 and 500 grams of straw and hulls. 

Serradella and lentils .—In 1891 two plats of serradella were inocu¬ 
lated with about 80 pounds of earth per acre taken from. .a serradella 
field, and two plats remained uninoculated. The weights of air-dry 
stems, leaves, and seed were as follows: 

Yield of serradella on inoculated and uninomlated soil. 


■ ■ Grama. 

Plat 15, inoculated; crop harvested August 9 ... 554.5 

Plat 60, not inoculated; crop harvested August 9... 145.1 

Plat 16, inoculated; crop harvested September 14 ...... 442.6 

Plat 59, not inoculated; crop harvested September 14 ...... 812.5 


Tubercles were found on the roots of the plants growing* in inocu¬ 
lated soil, but these were wanting elsewhere. 
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In the same year the above amounts of inoculation material were 
used on plats of lentil ( Ermtm monanthos ). With this plant only the 
yield of seed was determined; of which the average weight on the two 
inoculated plats was but slightly greater than the yield on the unmodu¬ 
lated plat. 

Thus it appears that the author’s experiments in 1891 clearly showed 
the value of soil inoculation for lupines and serradella, but the results 
were less clear in the case of lentils. On this account some of the 
experiments of 1891 were repeated in 1892, for which year the results 
are summarized below. 

On plats with an area of 6 square meters, inoculated in 1891 and 
used for the same experiments in that year, seed of serradella and len¬ 
tils were separately sown in March, 1892. The serradella was cut Sep¬ 
tember IT. The collective weights of stems, leaves, and seed of serra¬ 
della on the two inoculated plats were 358 and 304 grams, respectively; 
and on the two iminoeulated plats, 202 and 240 grams, respectively. 
Though this yield was smaller than that of the preceding year, it showed 
clearly, as then, the favorable influence of soil inoculation for serra¬ 
della. The yield of lentils was as follows: 


Yield of lentils on inoculated and iminoeulated soil. 


No. of 
plat. 

Treatment. 

! 

Seed. 

Straw 
and hulls. 

17 

Inoculated.. 

! Grams. 
673 i 

Grams. 

866 

18 

Inoculated. .. 

406 ; 

831 

62 

Not inoculated... 

263 1 

1 

576 


The yields were larger than in 1891 and showed more plainly the 
effect of inoculation. Neither in 1891 nor in 1892 were the yields of 
serradella and lentils satisfactory on the inoculated or on the uninocu¬ 
lated plats.— >T. F. D. 

Fertilizers, F. T. Shutt (Canada Experimental Farms , Report for 
1892) pp. 122-134 ).—Brief general statements regarding the principles 
underlying the use of fertilizers are followed by a discussion, accom¬ 
panied by original and compiled analyses, on the nature, care, and uses 
of barnyard manure. Analyses of the following fertilizing materials 
are also tabulated and discussed: Superphosphate of lime, bone meal, 
bone char screenings, fish manure, codfish bone, and marl (8 samples). 

The resistance of certain Held crops to drought, P. P. Deh&rain 
(Ann. Agron19 (1893), 2 So. 12, pp. 561-579). — The year 1893 was marked 
by an exceptionally dry spring, which exerted a disastrous influence 
on certain species of plants, while others were much less seriously 
affected. Observations in different parts of France show that, as a 
rule, hay meadows totally failed, oats seeded in March on soils still 
containing some moisture germinated but made a poor growth, clover 
did not germinate, and fields of sugar beets remained bare except for 
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a few sickly plants; but that wheat remained green, continued to grow, 
and in July and August gave a yield which is estimated for France at 
97 millions of hectoliters. Investigations to determine the causes of 
these differences were .undertaken on soils bearing forage plants and 
wheat, both in vegetation cases # and in plats. With the assistance 
of Demonssy and Dumont physical analyses of the soils, as well as 
their moisture content at different depths down to 1 meter below 
the surface, were made, showing that following the drought of March 
and April, the percentage of moisture varied from 2 to 6.6, amounts 
wholly insufficient for germination, and explaining why the beet seed, 
and clover seed remained inert. All the observations showed, how¬ 
ever, that the extreme dryness was confined to the upper layers of 
the soil, while at lower depth the soil still retained notable amounts of 
water. They showed further that the grasses of hay meadows were 
more sensitive to this superficial drying than wheat This is explained 
by observations made on wheat plants growing in vegetation eases and 
in natural soil showing that the roots went down from 1.2 to 2 meters 
in search of moisture. Wheat is commonly considered a short-rooted 
plant, but these investigations show that while it has a large tuft of 
superficial roots there are always a certain number of filaments which 
descend vertically and do not commence to ramify until they have 
attained a depth of 75 centimeters. These ramifications are more 
numerous than in the surface roots, and it appears that they are more 
active since they are more plentifully supplied with absorbing root 
hairs. These roots, moreover, were maintained in these lower layers of 
the soil, although later in the season abundant rains made the surface 
soil more moist than the deeper layers. 

The investigations all go to show that wheat sends down its roots 
into the subsoil, and is thus able to withstand drought. By comparing 
the yields in the vegetation boxes and on the plats the conclusion 
is reached that wheat will not give a good yield where the develop¬ 
ment of the roots is interfered with. 

On the other hand, similar observations on rye grass as a fair repre¬ 
sentative of the meadow grasses! showed that the roots of this plant did 
not descend lower than 75 centimeters, and they were largely grouped 
in thick tufts or spread out in infinite ramifications in the surface soil. 
This plant therefore succumbed to the drought because it was not able 
to draw on the moisture of the subsoil. Clover, as already stated, 
failed to germinate, and the crop was a complete failure in France 
except on moist soil, but a study of its root development during the 
season of 1892, when the growth was good, showed that the roots did 
not extend lower than one meter. It is interesting to observe that, 

* One meter deep, 2 meters square, and containing about 5 tons of earth (E* S. R., 
vol. iVj p, 682). 

tin France the principal Graminea of grass lands is Italian rye grass (Lolium 
italicum). 
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contrary to the accepted belief, it was found that the roots of wheat 
grew to a greater depth and were longer than those of clover.—'w. h. b. 

Experiments with field crops in 1891, T. Shaw and 0. A. Zavitz 
(Ontario Agl. College and Fxptl Farm , Report for 1891 , pp. 61-106 ).—The 
following experiments were conducted on the college farm: Tests of 63 
varieties of barley, 53 of spring wheat, 41 of winter wheat, 168 of oats, 
6 of peas, 25 of potatoes, 42 of Swedish turnips, 15 of fall turnips, 36 of 
mangel-wurzels, 15 of carrots, and 4 of sugar beets, and 76 of com 
grown for silage; experiments with barley, spring wheat, and oats sown 
separately and in mixtures; depths of planting potatoes; dates for 
sowing barley and spring wheat; roots grown on flat and ridged land; 
Swedish turnips, mangel-wurzels, and sugar beets grown at different 
distances; the effect of salt as a fertilizer on barley, oats, rape, and 
fodder corn; growing fodder corn in hills and drills; and fertilizers for 
rape. Millet, millo maize, Kaffir corn, clover, and mustard were also 
grown. 

In every case where oats, barley, and wheat were sown in mixtures 
the yield of grain and straw was considerably greater than when they 
were sown separately. 

In a test of 15 varieties of fall turnips the average yield per acre of 
the white-fleshed varieties was 25.6 tons and of the varieties with yel¬ 
low flesh 20.22 tons. 

The distinctively long varieties of mangel-wurzels averaged 28,57 
tons per acre, while the Globe varieties yielded 22.42 tons. 

In this year Swedish turnips, mangel-wurzels, and sugar beets were 
grown in drills at different distances. With all three crops a distance 
of 16 inches between the drills gave better results than distances of 24 
and 28 inches. 

On loam and marl soils the yield of rape was largely increased by 
the use of salt as a fertilizer. On clay and muck, salt increased the 
yield but slightly. Rape was thinned so as to leave a plant 1, 2, 4, 8, 
and 12 inches apart in the drill. The largest yield was secured from 
the plants left 2 inches apart. 

White mustard was grown at the rate of 750 pounds per acre. For 
this crop drills 15 inches apart were more satisfactory than broadcast 
sowing.—J. E. d. 

Experiments with field crops in 1892, T. Shaw and 0. A. Zavitz 
(Ontario Agl College and Fxptl. Farm , Report for 1892, pp. 48-115 ),-— 
These include tests of 67 varieties of barley, 57 of peas, 63 of spring 
wheat, 44 of winter wheat, 116 of oats, 114 of potatoes, 44 of Swed¬ 
ish turnips, 18 of fall turnips, 38 of mangel-wurzels, 23 of carrots, 
TO of sugar beets, 73 of fodder corn, 11 of millet, 18 of clover and kindred 
plants, 40 of grasses, and 3 of sunflowers. One plat of flax, 1 of buck¬ 
wheat, and 1 of Lathyrus sylvestris were also grown. Besides the 
variety tests, the following experiments'were conducted: Dates of seed¬ 
ing barley, peas, spring wheat, and oats; fertilizers for winter wheat; 
effect of selecting seed of barley and peas; dates for harvesting barley. 



(524 EXPERIMENT STATION RECORD. 

peas, spring wheat, and oats; depths of planting potatoes; whole pota¬ 
toes against cuttings planted at different distances; dates for planting 
potatoes; fertilizers for potatoes; yield of mangel-wurzels, turnips, car¬ 
rots, and fodder coni at different distances; and mixed grains for fodder 
purposes. A popular discussion of the culture and uses of rape is 
given. 

The Manshury variety of barley gave the largest yield in 1891 and 
1892, as well as the highest average tor four years. The average yield 
per acre of the two-rowed varieties for four years was 44.8 bushels and 
of the six-rowed varieties 49.1 bushels. The average weight per bushel 
was 51.8 pounds for the two-rowed varieties and 51.1 pounds for the six- 
rowed varieties. 

Peas were sown at different dates between April. 22 and June 0. The 
weight of peas per bushel increased with each successive seeding. 

Oats were sown at different dates between April 22 and June 6, The 
yield decreased with each successive seeding. 

In a test of 44 varieties of winter wheat the white chaff varieties 
averaged 42.30 bushels per acre and the red chaff 43.51 bushels. 

In 1892 the yield of the bearded varieties exceeded that of the bald 
varieties by 5 bushels per acre, while in 1891 the bald varieties yielded 
9.9 bushels per acre more than the bearded. This is taken as an indi- , 
cation that in seasons when the conditions are not really favorable the 
bearded varieties will yield more than the bald. In three years the 
average yield of the red and white varieties was about 1 bushel per 
acre in favor of the white, and the red weighed from 1 to 2 pounds 
more per bushel than the white. 

Among the 116 varieties of oats tested the varieties which cam© to 
maturity earliest gave, on an average, a larger yield than those which 
matured late. The varieties having straw over CO inches in height 
gave a smaller yield than those having straw less than 40 inches in 
height. 

Large grains, small grains, and broken grains of hulless barley were 
planted. The yields per acre were 26.98,* 18.12, and 13.64 bushels, 
respectively, : 

The yield from sowing whole peas was more than double that from 
cracked peas. 

When potatoes were planted at depths of 1, 3, 5, and 7 inches the 
yield increased in every instance with the depth. Whole small pota¬ 
toes and various sized pieces of large and medium sized potatoes were 
planted at distances from 1 to 3 feet in drills. After deducting the 
seed the best yield was obtained from the medium whole potatoes 
planted 1 foot apart. The smallest potatoes were obtained from, the' 
seed ends and from large potatoes planted 1 foot apart. j 

With mangel-wurzels and turnips drills 26 inches apart proved bet- 1 
ter than drills 26 and 32 inches apart. With carrots the largest yield 
was obtained when drills were 20 inches apart. 
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Bokhara clover (Melilotus alba), mammoth red, alsike, Welsh, red 
and white clovers, and alfalfa were grown. Melilotus alba yielded at 
one cutting at the rate of 30.65 tons of green material per acre. The 
next largest yield, 13.33 tons, was made by mammoth red clover.— 
J. F. D. 

Cooperative experiments with, field crops in 1891, 0. A. Zavitz 
(Ontario Agl. College and FxptL Farm , Report for 1891, pp. 193-199 ).— 
The following experiments were conducted by fanners in 30 different 
counties of Ontario on 325 plats: Fertilizers for oats; nitrate of soda 
as a fertilizer for wheat; varieties of oats, barley, spring wheat, and 
peas; distance experiments with silage corn; and an experiment in grow¬ 
ing alfalfa.—j. f. d. 

Cooperative experiments with field crops in 1892, 0. A. Zavitz 
(Ontario Agl. College and FxptL Farm , Report for 1892, pp. 283-300). — 
Cooperative experiments were conducted by 754 ex-students of the 
Ontario Agricultural College and other farmers throughout Ontario. 
More than 5,000 plats were used for this work. The experiments em¬ 
braced fertilizers for oats, nitrate of soda for rape, 3 varieties of millet, 
5 varieties each of turnips, mangel-wurzels, and carrots, 6 varieties each 
of spring wheat, barley, a nd oats, and 4 of winter wheat, and an experi¬ 
ment in growing alfalfa. 

Eighty pounds of nitrate of soda per acre was applied to a plat of 
rape growing on clay loam. The yield was at the rate of 20 tons per 
acre. The unfertilized plat yielded 18 tons. 

In three cooperative tests and in the station test Salzer Dakota mil¬ 
let grew taller and gave a larger yield than Golden Wonder and com¬ 
mon millet. The Manslmry variety of barley gave an average yield of 
10 bushels per acre more than the common Ontario six-rowed barley. 
The six-rowed varieties of barley all matured at an earlier date than 
the two-rowed varieties.—J. F. d. 

Lawn grasses and fodder plants, J. Fletcher (Canada FxptL 
Farms , Report for 1892 , p. 164). —Thirteen varieties of grasses were 
tested for lawn purposes during the summer. Of those found promis¬ 
ing none exceeded in value the Kentucky blue grass (Poa pratensis). 
It forms the most compact sod and withstands the climate well. Some 
of the others by their varying color suggested possibilities in the way 
of ornamental grasses for lawns. Austrian broine grass was distrib¬ 
uted for trial, but no report is given. Chess (Pronins secalinus) is con¬ 
sidered a good grass for forage and makes a fair quality of hay. It 
is recommended as highly valuable for the Northwest, especially in 
alkaline soils.—w. h. e. 

Comparative investigation of Russian and Danish barley, V. 
Stein ( Ugeslcr. f. Landmand, 39 (1893), pp. 703-708). —Seven samples 
of Russian barley imported from the Black Sea and " three samples'of 
Danish barley were examined for purity of seed and chemical composi¬ 
tion. The average purity of the Danish barley was* 98,66 per cent 
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(maximum 99.00 per cent, minimum 98 per cent), and of tlie Russian 
96.81 per cent (maximum 98.01 per cent, minimum05.33 percent). The 
Danish barley contained 0.01, 0.01, and 0.22 per cent of weed seeds, and 
the Russian samples 0.83, 2.73, 1.20, 1.01, 0.94, 0.02, and 1.95 per cent, 
respectively. The chemical analysis showed the Russian barley to be 
richer in protein and poorer in starch than the Danish, barley, while 
the latter contained more crude fiber and ash. 

Calculating the valuation of the samples on the basis of a relative 
value of protein, fat, and nitrogen-free extract of 3, 3, 1 , the u fodder 
units” for the Danish barley was 102.9 (range 102.2-103.9) and for the 
Russian barley 101.3 (range 98.0-102.8). According to the average 
market prices of the samples, the average cost of a “fodder unit” in 
the Danish barley was 5.3 ore (1.42 cents) and in the Russian barley 
3.8 ore (1.02 cents). 

In a later number of the Ugeskrift ( 1893,p, 721), feeding trials with 
Russian barley for horses are recommended. It is stated that barley 
is fed to horses with excellent results in northern Africa by the Berbers, 
and in the Orient by the Arabs.— F. w. W. 

The growing and preparation of coffee for market, R, W. 
McCulloch (Department of Agriculture, Brisbane (Queensland), Bid. 
No. 1 7 2d ser. 7 Sept. 7 1893 , pp. 7-22). —The two species of coffee men¬ 
tioned as of special economical importance are Coffea arabica and C. 
liber tea. The former has been the species mostly cultivated in southern 
India and Ceylon. The Liberian coffee plant is taller, hardier, and 
stronger, has larger leaves and berries, gives a heavier crop, and enjoys 
almost complete immunity from disease. It grows as high as 30 feet, and 
is better able to withstand dry weather than Arabian coffee. The Liber¬ 
ian coffee does not bear until 4 years old, while the Arabian bears at 2 J to 
3 years. The former should not be pruned; for the latter, topping to a 
height of 4J or 5 feet is recommended, with careful pruning of the 
young growth which has borne fruit. 

Contrary to the usual opinion that coffee thrives only at elevations 
of 1,500 to 4,000 feet, with a. temperature ranging from 55° to 80° F., 
the author makes the statement,based on experience, that both species 
of the coffee plant thrive anywhere in Queensland. 

Among the requirements for coffee culture are a. rich soil, deep and 
effective drainage, and shelter from wind. This latter is best attained 
by leaving strips of standing timber as -wind-breaks when making the 
clearing for a coffee plantation. In preparing for a coffee plantation 
stumps and all timber should be removed, so that labor-saving imple¬ 
ments may be used in the cultivation of the plants. 

If Coffea arabica is to be grown, the seed should be procured from 
healthy, vigorous plants ‘7 to 10 years old, with strong branches closely 
jointed. The seed for planting should be fully ripe when gathered, 
unfermented, unwashed, dried in the shade, and still within the natural 
parchment covering. Old seed is useless. One bushel of seed affords 
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about 25,000 plants, sufficient to plant about 37 acres at distances of 8 
by 8 feet with Coften arabiea. or about 80 acres with (Joffea liberka , the 
plants of which are spaced 12 feet each way. 

A closely planted nursery of half an acre will supply plants sufficient 
for transplanting- on 100 acres. To shade the nursery a heavy coating 
of straw or grass may be used. Watering is necessary for plants in 
the nursery. When the plants have attained a height of 8 to 12 inches, 
or have developed one pair of primary branches, they are removed from 
the nursery, where the seed was planted about six months before. The 
transplanting should take place (in Queensland) at the commencement 
of the rainy season, that is, in the months of October and November. 
Each plant is removed from the nursery with an adhering ball of earth 
around its roots. After transplanting, a double band fill of hay or 
grass is laid on the ground all around it, the purpose of this mulching 
being not to shade the plant but the earth around the roots. 

The cultivation consists chiefly in the destruction of w r eeds, and is 
continued until the blooms appear. The coffee plant at its best yields 
in Ceylon and Java about 1,000 pounds of marketable coffee per acre 
and an average yield of 500 pounds per acre may be reasonably , 
expected. It is estimated that it will require 14 men one day to pick 1 
acre. 

Hemileici vastatrix , a fungus leaf disease, has not been observed by 
the writer in Queensland. The means used for preparing the coffee 
berry for market are described and figured.— j. F. d. 

The agricultural value of the hairy vetch (Vicia villosa), E. 
SCHRIBAUX {Jour. Agr . Prat, 57 ( 1893 ), No. 5% pp. 252-256).—- The seed 
control station of the National Agricultural Institute of France sent out 
in 1892 a circular to farmers in different portions of France asking for 
their experience with hairy vetch. Twenty-four replies w ere received, 
twenty-one being favorable. These answers indicate that the-hairy 
vetch is strongly resistant to heat and cold and that it has a high value 
as an early spring forage plant on light soils. In one case hairy vetch 
withstood a temperature of —26° C., when crimson clover was entirely 
destroyed. At Beaueourt, with an altitude of 450 meters, a cold spell 
lasting live days, with a temperature of — 20° C., did not injure hairy 
vetch. In several instances it was proof against cold which wholly or 
partially killed winter vetch, crimson clover, and chick pea. Hairy 
vetch is considered by the author as able to resist the most severe 
winters in the coldest portions of France. 

Its resistance to drought was shown on the station farm, which has a 
poor sandy soil. Here crimson clover grew only 24 to 4 inches high 
and parched up; while hairy vetch seeded alongside and cut April 17 
yielded 15,000 kg. of green forage per hectare. In spite of the drought 
the plants began to put out and yielded a good crop of seed. One 
grower reports that cuttings from March 25 to April 15 yielded 20,000 
to 25,000 kg. of green forage per hectare; June 8, the second cutting 
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yielded 36,000 to 40,000 kg., or a total of 58,000 to 65,000 kg. for the 
two cuttings. Crimson clover grown as a cheek yielded 18,000 to 
25,000 kg. per hectare. 

Hairy vetch furnished green forage very early in the spring, and 
this was relished by horses and cattle. Hay made from it retained its 
green color and did not loose its leaves in handling. It was also 
used for silage with satisfactory results. 

Hairy vetch succeeded even on impoverished soils where winter vetch 
would not grow; on calcareous soil the growth was not satisfactory, 
but for all soils except those which are calcareous or very wet the 
author considers it well adapted and ranks it among the best forage 
plants. 

The second half of August is the best time for sowing in central and 
northern France. If a very large growth is made before winter it Is 
well to mow it, taking care not to cut very close to the ground. To obtain 
a second cutting the first cutting must be made very early, about the 
time when the rye sown with it as a support is heading. Seed is saved 
from the second crop. Drilling is preferred to broadcasting, as this 
economizes the high priced seed. Seventy to 88 pounds of hairy vetch 
seed and 35 pounds of small grain are recommended as the proper 
quantities of seed for one acre.—J. F. d. 

Testing the vitality of seeds, W. Saunders (Canada Fxptl 
Farms , Report for 1892, pp. 41 , 42 ).—A new building has been con¬ 
structed devoted to seed testing and seed distribution. The partial 
results of the tests for the year 189I-’92 are as follows: 


Germination tests of seeds . 


Kind of seed. 

Number 
of tests. 

Highest 
per cent. 

Lowest 1 
per cent. 

Average 
per cent. 


442 

284 

100 

100 

0 

85.7 
85.0 
93. 3 


19 

25 


m 

67 

100 

100 


8 

' 90,4 

Beans......... 

42 

100 

93 

60 

84, 8 

Bye ..'. 

11 

46 

78.0 


17 

100 

0 1 
63 

73. 3 

Clover......,..... 

4 

88 

76. 0 

Tares.......... 

4 

97 

76 

85.5 

Grass.'........... 

6 

44 

0 

18.6 

Carrots........ 

5 

65 

17 

43.2 

Turnips......, 

3 

75 

18 

55. 6 

Sugar beets...... 

5 

' 82 

62 

72. 8 

Cauliflower..■... 

3 

60 

19 

42,3 

Celery........._ 1 ..... ... 

3 

0 

0 

0 

Cabbage........ 

0 

95 

26 

57.3 

Onion.... 

4 

60 

0 

39,2 

Badish ...... 

4 

85 

93 

55 

59.5 

Tomato.............. 

5 

36 

64,2 

Pumpkin......... 

2 

62 

60 

01.0 

Flower seeds.... 

8 

88 

6 

35.7 



W. IT. E. 


Weeds, J. Fletcher (Canada Fxptl. Farms , Report for 1892, pp, 
147 , 148).—Sisymbrium sinapistrum , under the name of tumble weed, is 
becoming a serious pest in parts of the provinces. It occurs both in its 
annual and biennial forms. Its seeds are very small, and as single 
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plants have been known, to produce more than 5 ounces of seed in a 
single season, it is capable of rapidly spreading. It is reported as most 
abundant in the wheat fields of the Northwest Territory. 

Oamelina sativa , Feslia paniculata, Tva xanthufolia , I. axillaris , Gory- 
dalis aurea , Guscuta trifoUL Biennium aitrantiaciim, and Lepidium eam- 
pestre have developed locally as very aggressive weeds. 

Loco poisoning of sheep is reported from Manitoba, but no informa¬ 
tion is given regarding the specific plants owing to lack of material for 
determination.— w, n. e. 

Treatment of fungus diseases, J. Craig (Canada Fxptl. Farms , 
Report for 1892, pp. 97-108), —The following diseases were treated with 
fungicides with excellent results: Apple scab (.Fusicladhm dendriti- 
cum), gooseberry mildew (Splicerotheca mors-mce ), grape mildew { Fero - 
nospora viticola ), grape anthracnose (Sphaeeloma ampelinum), spotting 
of plums (Cladospor i im carpopliilum ), plum rot (Monilia fr uctigen a) , 
and anthracnose of bean (GoUetotrichlum UndemiitJiianum). The fungi¬ 
cides used were: Bordeaux mixture, ammoniacal copper carbonate, 
and potassium sulphide solutions. The bean anthracnose was treated 
by soaking the seed in solutions of ammoniacal copper carbonate or of 
copper sulphate. It was demonstrated that the disease could be easily 
and cheaply treated. The best results were secured by soaking the 
seed for one hour in the solution of ammoniacal copper carbonate. 
Where this is not available one half ounce of copper sulphate to 1 gal¬ 
lon of water is recommended. The percentage of germination is some¬ 
what lowered by this treatment, but the quality of the crop is greatly 
increased. An experiment was conducted to test the value of adding 
lime to all fungicides and insecticides containing arsenites to prevent 
injury to the foliage by the latter. It was found in every case to be 
advantageous. Paris green may be used with ammoniacal copper car¬ 
bonate if 1 pound of lime be added to 25 gallons of the solution.—w. H. e. 

Potato blight (potato rot), J. Fletcher (Canada Fxptl , Farms , 
Report for 1892, p, 161), —A brief description of the disease, and pre¬ 
ventive measures to be adopted for its treatment. The use of seed 
potatoes containing no evidence of dry rot is strongly urged. Bor¬ 
deaux mixture is recommended as a spray and early and repeated 
applications advised. A joint experiment was begun by this station 
and the Vermont Station during the season, but was not wholly success¬ 
ful owing to severe drought. In the main the benefit of spraying was 
apparent. Untreated vines were dead at the beginning of September, 
while the leaves of some of the sprayed varieties were green when the 
crop was dug October 8. 

Maerosporkm solani was abundant on the unsprayed vines, and prob¬ 
ably did more injury than the FKytophthora . Two varieties, Holborn 
Abundance and State of Maine, were conspicuous for their power of 
resisting all fungus attacks.— w. h. e. 

Report of entomologist, J. Fletcher (Canada Fxptl, Farms , 
Report for 1892, pp, 149-161 , figs. 4). —The hop-vine borer, or collar worm 
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(Hydrcecia immanis ), has been reported from various places throughout 
the provinces, and in some localities it has become a serious pest. It 
is described as follows: u A small, slender caterpillar, about one half 
inch in length, marked with chocolate-brown bands of large irregular 
spots on a whitish ground, separated by a narrow white dorsal, a double 
lateral and an iidrastigmata!, clear-white line. Head white, thoracic 
shield, anal shield, and the legs dark brown. They are found burrow¬ 
ing in the leading shoots of the hop early in June. Later the same 
caterpillars are found just beneath the surface of the ground, attacking 
the bases of the annual stems at the collar, where the vine springs from 
the rootstock. When full grown the larvae are 1J to If inches long, of a 
dirty-white color, reddish brown heads, and the body spotted with 
black bristles bearing tubercles. The dark bands of the young lame 
are now almost wholly obliterated. The chrysalis is from 1 to If inches 
long, dark brown, elongated, with a double spine at the blunt posterior 
end. The moth measures from lb to 2f inches across the wings. The 
general color is a rosy brown, galer toward the extremities of the wings; 
the central portion is*darker, being shaded with velvety bronze, and is 
marked with two large pale spots, one orbicular, the other reniform. 
The fore wings are divided into three areas by narrow, oblique, trans¬ 
verse lines, edged exteriorly with pale pink. The hind wings are paler 
in color, crossed in the middle by a slightly darker line. The sexes are 
similarly marked, but may be readily distinguished by the larger 
abdomen of the female and the conspicuous fan-shaped brush at the 
extremity of the abdomen of the male. The eggs are greenish white, 
rounded above, flattened below, and finally striate toward the base.” 

The eggs are laid singly on the shoots of the hop as soon as they 
appear above the ground, and the attack of the larva, may be noticed 
by the time the shoot is 3 feet high. The lame eat into the vine, stop¬ 
ping its growth, causing what are called u bullheads ” or u muffleheads,” 
i. e n the central stalk is destroyed, and from the node below two branches 
appear. The larva, when about one half inch long, abandons the aerial 
shoot and begins its work under ground, where it lessens the vitality 
of the whole plant. 

Experiments have been attempted by various growers and are 
reported upon. Hilling up around the vines to produce a growth of 
secondary roots, and removing the soil from about the roots for a few 
days to harden them, have both been tried with some success. Hand 
picking may serve to prevent their ravages if the larvae be destroyed 
from the young shoots. The effect of certain fertilizers, said to be 
beneficial, is to be given a more thorough test. 

The red turnip beetle (MntomosceMs ad midis ), a showy, scarlet beetle 
with three black lines clown its back, a patch on its collar, and black 
legs, is reported as rather abundant and causing damage to the turnip 
crop. 

When severe in its attack it may be checked by the use of arsenites. 
Where once abundant a crop of turnips should not immediately follow 



FOREIGN INVESTIGATIONS* 681 

an infected one, as the eggs are deposited in the ground ready for the 
next crop. 

The western blister beetle (Canthans nuttallii), a handsome beetle, an 
inch long, with plum-colored or green wing eases, glossed with gold, 
has been reported as unusually injurious to varieties of beans and allied 
leguminous plants. When not too abundant, collecting into vessels 
and destroying may be employed to prevent their ravages. When 
numerous over a considerable crop spraying with Paris green will 
destroy them. 

The birch buceuiatrix (Buceiilatrix canadensisella) has been especially 
destructive to the varieties of Betula alba as well as the native species 
B. papyri fern and B. lutea. This insect is described in Insect Life, vol. 
V (E. S* E. ? vol, iv, p. 372). An allied species, B. pomifvliella, was 
abundant on apple trees during the past season at St. Catharines, 
Ontario. 

A parasite of the eggs of the currant saw fly was discovered during 
the past season. It is a species of Triehoyramma, as yet undetermined. 
Other species of this genus are parasitic on the imported willow sawfly 
and the tiger swallowtail. Other fungus and insect parasites of the 
oak looper, zebra caterpillar, and lesser grapevine sphinx are described* 

Numerous other insects, more or less destructive to crops and trees, 
are reported upon.— w r . h. e. 

Analyses of Canadian grain fodders, F. T. Shutt (Canada Fxpth 
Farms , Rep.ort for 1892, pp. 115-121 ).—Analyses are tabulated of 
ground oats, ground barley, ground wheat, frozen wheat, peas, Indian 
corn, rice meal, oat straw, barley straw, wheat straw, beans, English 
horse beans, sunflower stalks and leaves, and sunflower heads with 
eed.—E. w. A. 

Experiments in feeding frozen wheat, S. A. Bedford and A. 
MagKay (Canada JEJxptl. Farms , Report for 1892 , pp. 213 , 214 , 255). — 
The experimental farm for Manitoba reports a trial of feeding frozen 
wheat to two-year-old steers. Lot 1 (2 steers) received 20 pounds of 
cuit wheat straw and 10 pounds of No. 3 cracked frozen wheat (chop) 
per day; and lot 2 (2 steers) received 15 pounds of cut wheat straw, 
10 pounds of No. 3 cracked frozen wheat, and 20 pounds of turnips. 
In a period of one hundred and thirty-two days lot 1 made a daily 
average gain of 1.3 pounds per steer, and lot 2, 1.7 pounds. With 
frozen wheat at one half cent a pound and turnips at 5 cents a bushel, 
and making no charge for the straw, the food of lot 1 cost $12.84 and 
that of lot 2 (turnips) $12.14. The steers cost 2|- cents and sold at 4 
cents per pound live weight. 

u Although not the most economical way of feeding grain, chop-fed 
frozen wheat mixed with straw alone gave a return of 50 cents per 
bushel, not counting cost of labor. 

“If turnips are added to the above ration, they not only pay their cost 
price but greatly increase the feeding value of, the other ingredients.’ 3 
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At the experimental farm at Indian Head two large sows were fed 
exclusively on soaked frozen wheat for two months. They gained 172 
pounds, which, with pork at 7 cents per pound, gave a value of 75 cents 
per bushel for the frozen wheat. Fed about one and one half months 
longer, during the fall, on frozen wheat moistened with water they 
gained 56 pounds, giving a value of 41-1 cents per bushel for the frozen 
■wheat.—E. w. A. 

Live stock experiments at the Ontario Agricultural College 
and Experimental Farm in 1891, T. Shaw and C. A. Zavitz (On¬ 
tario Agl . College and Fxptl. Farm , Report for 1891, pp. 106-133).— This 
includes accounts of experiments on silage and roots for swine, feeding 
shorn and unshorn lambs in winter, fattening lambs for the British 
markets, and feeding grade steers of different breeds, previously de¬ 
scribed in Bulletins Eos. 64, 68, 69, and 70 of this institution (E. S. R., 
vol. in, pp. 133, 496, 741), together with previously unpublished work 
on the value of corn silage for beef production, feeding pigs on ground 
and unground grain, and feeding lambs on rape. 

Corn silage for malting beef ( pp. 106-109).—This experiment was with 
six grade Shorthorn steers and lasted from December 11, 1890, to May 
6, 1891. The steers were divided into three lots, all of which received 
12 pounds of grain per head. Lot 1 received all the silage they would 
eat; lot 2 received 36 pounds of silage and all the hay they would eat; 
lot 3 received 45 pounds of sliced turnips and mangel-wurzels and all 
the hay they would eat. The grain consisted of equal parts of peas, 
barley, and oats, ground. Lot 1 gained 55pounds; lot 2,448.7 pounds, 
and lot 3, 537.7 pounds. Hence the most rapid gain was made by the 
lot on grain and silage. Valuing silage at $1.75 and hay at $5 per ton, 
and roots at 8 cents per bushel, the food for lot 1 cost $42.92; for lot 2, 
$41.45, and for lot 3, $51.75. This gave a good profit in the case of each 
lot, the largest being in the case of lot 1. Soon after the close of the ex¬ 
periment the steers in lot 1 were changed to silage, which was unusually 
sour. Both steers became sick and one died within a few days from 
general inflammation of the mucous membrane, stomach, and bowels. 
The five remaining steers were shipped to England for beef. 

Feeding sicine with grain and meal (pp. 122-125).—An experiment with 
three lots of 3 pigs each, averaging 104 pounds in weight per animal. 
Lot 1 received a mixture of two parts of peas and one part of ground 
barley, ground oats, and wheat middlings; lot 2, a mixture of equal 
parts of peas and barley ground; and lot 3, a mixture of equal parts of 
peas and barley unground. The trial lasted from May 7 to August 6— 
ninety-one days. Lot 1 gained 420 pounds; lot 2, 396 pounds; and lot 
3, 333 pounds. The cost of food for the different lots followed the same 
order. The profit from the feeding was $10.29 with lot 1, $9.35 with lot 2, 
and $7.23 with lot 3. “This experiment demonstrates the advantage of 
feeding ground peas and barley over feedingthe same un ground to pigs 
.of similar ages with those in this experiments 
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Feeding lambs upon rape (pp. 131-133).—September 30, 45 Iambs were 
turned into three acres of rape. They were divided into three lots. 
Lot 1 received rape alone with salt: lot 2 were given about one half 
pound of oats per bead daily; and lot 3 were allowed to run in an 
adjoining, pasture in addition to the rape. At the end of fifty-eight 
days, November 27, the gains in weight had been as follows: Lot 1, 
1,413 pounds; lot 2,1,413 pounds, and lot 3,1,484 pounds. “It would, 
therefore, appear that the increase is considerably greater w T hen the 
lambs have access to a pasture run than when confined to rape,” - 

Six lambs were kept in a pasture of about one sixth of an acre of 
rape following carrots from September 30 to November 11, forty-two 
days, receiving no additional food. They made a total gain of 120 
pounds. “At the above rate of consumption 1 acre of rape would have 
pastured 30.8 Iambs for two months, and it would have made 702 
pounds of mutton.” 

Sixty lambs placed in a field of 2.18 acres of rape for twenty-five 
days made an average daily gain of 0.26 pound.— e. w. a. 

Live stock experiments at the Ontario Agricultural College in 
1892, T. Shaw and O. A. Zavitz (Ontario Agl. College amlExptL Farm, 
Report for 1892 , pp. 11,1-147 ).—This includes experiments in feeding 
corn silage for beef, in fattening lambs, feeding lambs on different 
rations, and feeding shorn and unshorn lambs in winter, accounts of 
which were given in Bulletins Nos. 77, 78, 82, and S3 of the college 
(E. S. B., vol. iv, pp. 607,610, 611), together with accounts of the experi¬ 
ments described below. 

Feeding grade steers of different breeds (pp, 115-126).—This is a con¬ 
tinuation of an experiment described in the Beport for 1891, and in 
Bulletin No. 70 (E. S. R., vol. in, p. 741). Galloway, Aberdeen Poll, 
Hereford, Devon, Holstein, and scrub or native breeds were each repre¬ 
sented by one animal, and the Shorthorn by two, one being fed skim 
milk. The trial commenced when the animals were most of them from 
one to two weeks old, and ended when they were two years old, with 
the exception of the native.' 

The present account is for the second year. The food consisted of 
hay, ground peas, ground oats, bran, turnips, mangel-wurzels," and 
green fodder (peas, oats, and corn). 

At the end of the first year the financial results were much in favor 
of the Galloway, the Shorthorn following. At the end of the second year 
the figures show that only the Galloway and the Devon had made a 
profitable growth during the two years. 

The steers were sold at from 3£ (native) to 6 cents (Shorthorn) per 
pound live weight. All were slaughtered, and cuts are given of sec¬ 
tions of the dressed beef from each. 

The authors conclude that— 

“ (1) There is a marked difference in the constitutional ability of 
animals to bear a forcing ration, as witnessed in the behavior of the Gallo- 
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way grade, for instance, which made the highest daily gains during the 
second year of feeding. 

“(2) In rearing animals for beef when fed a forcing ration for two 
years as in this experiment the meat will be made at a loss. ' In this 
experiment the extent of the loss was $68.00 on the eight animals with 
the value of the immure included. 

u (3) The expense of rearing the native or scrub, including outlay and 
income, was more than that of rearing the average grade by $28.82, and 
more than that of the Shorthorn fed on skim milk by $32.28, while the 
total loss on the native or scrub for the two years was $31.27. 

“ (4) Stall-fed animals, though allowed daily exercise in a barnyard, 
will lose weight for a time when turned out on a grass pasture; and 
traveling by rail, though but for a short distance, followed by change 
of surroundings for but a short time, will seriously interfere with the 
gains of the animals.’’ 

Feeding rape to cores for m ilk production (pp. 130,131).—In a compar¬ 
ison on four cows of feeding a grain mixture both with and without rape, 
a the heaviest yield of milk was obtained from rape and hay, and the 
second heaviest from rape without hay. The lowest yields were when 
no rape was given.” About 20 pounds of green rape per cow was given 
daily. 

Feeding calves on skim milk , skim milk and linseed meal , and whole 
milk (p. 131) —A brief mention of an experiment commenced with six 
grade Shorthorn calves. The experiment will be described subse¬ 
quently. 

Determination of the amount of manure voided Inj cattle (p* 131).■—A 
record has been kept for two years of the manure voided by a young 
animal and this will be continued until the animal is at least 3 years old. 
The only data given is a recent analysis of the manure showing 53.51 
per cent of water, 0.634 per cent of nitrogen, 0.829 per cent of phosphoric 
acid, and 1.494 per cent of potash. 

Rela tive value for milk production of several varieties of clo ver hay and 
sunflowers (p. 132).—Six varieties of clover hay and three of sunflowers 
were fed to a milch cow. “While the results are interesting it is con¬ 
sidered unsafe to present them to the public until repeated tests have 
been made. The sunflowers were eaten readily, but when fed in large 
quantities caused the cow to purge. The milk from the cow when fed 
sunflowers was of good flavor and possessed good keeping qualities.” 

Feeding rape to swine (x>p. 146, 147).—Twelve pugs averaging 111 
pounds each were fed, during the fall, in three lots, as follows: 

Lot 1, rape and 12 pounds of grain, in pen. 

Lot 2, rape and 12 pounds of grain, in field. 

Lot 3, rape alone, in field. 

“Much of the time that the animals were on rape the weather was 
very cold and blustery, and the rape was several 'times frozen. 

# # # Group 2 consumed 156 pounds more grain than group 1, 
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and made a live weight record of 25 pounds less. This difference must 
have been caused by the warm pen as against the cold weather and 
frozen rape, and not by the food given the two groups of animals, as 
this was the same in both eases. * * * The hogs ate the rape well, 
both in the pen and in the field.’*— E. w. A. 

The effect of food on the quality and quantity of milk, H. BL 
Dean (Ontario Agl. College and Exptl. Farm , Report for 18!) 1, pp. 151- 
173 ).—Three lots of two cows each were fed the following rations in 
periods of about one month each: 

Ration 1,10 pounds cut Ray, 30 pounds silage, and 20 pounds oat straw; nutritive 
ratio, 1:25.6; digestible crude fat, 0.41 pound. 

Ration 2,20 pounds cut hay, 2 pounds linseed meal. 2 pounds linseed cake, and 5 
pounds cotton-seed meal; nutritive ratio, 1:3.9; digestible crude fat, 1 pound. 

Ration 3, 20 pounds cut hay, 4 pounds pea meal, 5 pounds oat meal, and 8 pounds 
com meal; nutritive ratio, 1:6.8; digestible crude fat, 1.05 pounds. 

Ration 4,6 pounds hay, 50 pounds silage, and 5 pounds bran; nutritive ratio, 1:8.4; 
digestible crude fat, 0.44 pound. 

The milk was tested with the Babcock milk test. The conclusions 
as to effect of the food on quantity of milk were that— 

“(1) Feed has a marked influence on the quantity of milk. 

a (2) When cost of food is taken into consideration we find a great 
difference in the cost of producing 100 pounds of milk, and hence we 
should use those foods which give a good flow of milk at a compara¬ 
tively low cost, and of the foods here given when the cost of production 
was lowest, silage formed the chief part of the ration. 

u (3) The dry rations, though they contained much more digestible 
nutrients, did not increase the milk yield to any great extent. Succu¬ 
lent fodders containing sufficient nutrients appear to be better suited 
for a good milk flow. 

“The food and the cow determine the quantity of milk, the cow gov¬ 
erns the quality.” 

The following table shows the influence of the different rations on 
the yield and cost of milk with the 0 cows: 


Average yield and cost of milk on different rations . 


Eations. 

Average 
yield of 
milk per 
week. 

Cost of 
ration per 
day. 

Winter ration (No. 4) (silage, bran, and hay) nutritive ratio, 1:8.4. 

Kb 1 (silage, oat straw, and hav), nutritive ratio, 1:25.0... 

Pounds. 
1,252 
921 
1,227 
1,353 

Cents. 

12$ 

m 

24 

33 

No. 2 (hay and oil meals), nutritive ratio, 1:3.0. 

No.3 (hay, pea, oat, and oorn meals), nutritive ratio, 1:0.8. 


As to the effect of food on the quality of milk and the source of fat, 
the conclusions were—■ 

u (1) Loti decreased in per cent of fat when changed to the poor 
ration, while the other lots gave richer milk and the average of all the 
14945—No. 6—7 
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lots in regard to per cent of fat in the milk was greatest on No. 1; No. 
2 next, and No. 3 last. The extreme variation, however, is so,.small 
(0.42 of 1 per cent) that we may say, so far as these experiments show, 
there was no appreciable difference in the per cent of tat given by the 
different lots, whether fed on poor or rich rations, but there was a 
marked difference in the total fat or butter yielded, due almost alto¬ 
gether to the quantity of milk given. 

u (2) The average per cent of solkls-not-fat from all the lots when fed 
on ration 1 was 7.79; on No. 2, 8.62; on No. 3, 8.37. The extreme vari¬ 
ation is but 0.83 of 1 per cent from the different rations, hence we may 
conclude that these also remain quite constant. * * * 

u In answer to the question, was the fat fed in the food recovered in 
the milk, these experiments show that on ration No. 1 more fat was 
recovered in the milk than was fed in the food, and on Nos. 2 and 3 the 
returns of fat in milk were about the same as the fat fed, but whether 
it all came from the fat of the food or not we are still in the dark.” 

In order to study the effect of food on butter the milk of each lot 
was set separately in deep cans on two days of each week, and the 
resulting cream ripened and churned. The treatment was as nearly 
uniform as possible in all cases. Samples of the butter were analyzed 
and determinations made of the melting point and iodine number of 
the fat. Unfortunately the samples produced on ration 3 were lost. 
The inferences from the tests of the others were as follows: 

“ (I) As indicated by the iodine number the butter from cotton-seed 
and linseed rations contained a high per cent of olein [40.6 to 44.6 per 
cent]. (In the case of the linseed, it maybe partially accounted for by 
the high iodine number of linseed oil, loo). 

a (2) Butter from the cotton seed ration had a higher melting point 
than that obtained from any of the other rations used in the experi¬ 
ment. 

u (3) So far as we could tell from a practical examination of the but¬ 
ter produced by the different rations, there did not appear to be much, 
if any, difference in them as to their merchantable value, especially for 
local markets. 

“W The per cent of fat, water, and other foreign substance found in 
butter, is more likely due to the method of manufacture than to the 
influence of food.” 

To further study the effect of linseed meal and cotton* seed meal on 
milk, the same six. cows were fed from June 7 to 28 as follows: 

Boi l, pasturage; nutritive ratio,* 1:7.1; crude fat/ 0.53 pound. 

Lot 2, 30 pounds hay and 9 pounds linseed meal: nutritive ratio, 1:3.7; crude fat. 
0.82 pound. ' 

Lot 3, 30 pounds hay and 9 pounds cotton-seed meal; nutritive ratio, 1:8.3; crude 
fat, 1:09 pounds. 

TIie co ™s on pasturage gave a larger yield of milk than those kept 
in the barn and fed on hay and grain. The conclusion as to quality of 

# Estimated on the basis of 100 pounds of pasture grass per clay. 
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milk is, as before, “that the food does not affect the quality of milk 
to any appreciable extent so long as the animals are in good condi¬ 
tion. » * * 

“An excess off fat and albuminoids did not give a corresponding* 
increase in milk flow or in milk solids. In the case of lot 1 [pasturage] 
the fat of the milk was evidently obtained from something other than 
the fat of the food.- 

Accounts of further trials by the author in this direction are given 
in the Annual Beport of the college and farm for 1892 and Bulletin No. 
80 (B. S. Iff, yol. iv, p. 606).—E. XV. A. 

Report of poultry manager, A. G. Gilbert ( Canada Expth Farms , 
Report for 1892, pp. 168-176), —This report consists of miscellaneous 
observations made on a number of different breeds of poultry, includ¬ 
ing the results of close confinement during the winter, the growth of 
chickens of different breeds, time at which the pullets commenced lay¬ 
ing, the characteristics of the eggs of each breed (size and color), and 
remarks on the care of young chickens, together with some observa¬ 
tions reprinted from the report of the previous year. The breeds tested 
were White Leghorns, Black Miuorcas, Andalusians, Plymouth Bocks, 
Wyandottes, Houdans, Black Hamburgs, Langshans, Buff Cochins, 
Bed Caps, Colored Dorkings, and Golden Polands. There were five 
or six hens and one cock of each breed. Each breed was kept in a 
pen, about 8 by 5 feet, by itself. The following extracts from this report 
are here given: 

“Briefly stated, the observations noted were: 

“(1) Six Black Minorca hens after laying well for some months were 
the first of 15 breeds to develop feather picking. 

“(2) The replacing of the straw litter on the floor of the pens by 
earth had a good effect. 

“ (3) The earth on the board floor, occasionally raked over and renewed, 
kept remarkably clean for five months. 

“(4) The most of the droppings were deposited during the night on 
the platforms under the roosts. These platforms were cleaned every 
morning and folded up against the partitions, so allowing more scratch¬ 
ing room. 

“(5) Keeping the pens scrupulously clean seemed to teach the fowls 
cleanly habits. 

“(6) The earth when removed was a valuable manure. 

“(7) Close confinement may be borne lor a longer or shorter period, 
according as the essentials are supplied, but eventually ends disas¬ 
trously. 

“(8) The only remedy found w T as allowing the fowls outside range. 

“ (9) When it is impossible in winter to allow the fowls in shed, barn, 
or other scratching ground, put fewer in a pen.' 7 

The difference in the hatching of eggs produced at home and those 
brought some distance was observed. 
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u Some of tlie eggs procured from a distance hatched remarkable well. 
As instances may be mentioned, 26 Minorca eggs from Guelph and 13 
Andalusian eggs from Toronto, the former giving 23 chicks and the 
latter 12.' In another case, but later in the season, 15 of the farm eggs 
resulted in 14 chickens. On the other hand. 13 Butt* Cochin eggs from 
the United States yielded only 4 chickens. As a rule, eggs which come, 
from or go to a long distance do not give satisfactory results.” 

As to the growth of chickens, “ the experience of the past five years 
shows that the Plymouth Rock cockerels make the most rapid growth of 
any breed so far tried. A cross of Brahma-Dorking during the past sea¬ 
son grew quickly and attained large size, making' 4 'pounds in three 
months and fifteen days.” 

During the cold period, when the thermometer in the poultry building 
went down to 20° to 24° below freezing, “the Black Minorcas, Anda¬ 
lusians, Plymouth Pocks, Red Caps, and the White-Leghorn-Brahma 
crosses laid the most eggs. This goes to strengthen the statement 
made in the report of last year < that the breeds winch are often stated 
to be the most unsuitable to cold climates do really lay the best.’ But if 
eggs are wanted in winter the laying stock must be kept in a tempera¬ 
ture where their combs will not freeze. Better still, if they can be kept 
where the water will not freeze.” 

The following ration for laying stock was fed to a flock of 293 fowls: 

u Morning icarm ration, —Five pounds shorts, 2J pounds pea meal, 2 
pounds corn meal, 2 pounds ground meat, 2 pounds oats with boiled 
vegetables occasionally mixed. At times fine ground oyster shells 
were added. 

u Afternoon ration .—Twenty, 24, or 20 pounds of wheat. 

“Vegetables, such as mangels, turnips, and carrots were regularly 
supplied.” 

Some observations on chicken roup are also reported.— E. \v. A. 

_ Effect of period of lactation on percentage of fat in the milk, 
H. II. Dean ( Ontario Agl College and JEJxpil. Farm, Report for 1891 , 
p. 175). —The milk of six cows of the. college"herd was tested for two 
hundred and seventy-four days. All the cows had been giving milk 
for about fifty days when the test began. Dividing the time into three 
periods of ninety-one days each, the results were as follows: 


Percentage of fat in milk. 


I 

First period 
(01 days). 

Second 
period (91 
days). 

Third 
period (01 
days). 

Cow No— 

1... 

3.53 
3.34 

3.84 
3. 88 

4.29 


4. 35 

3. 

* 3.40 

3. 29 

4, 01 

4.-..... 

3.05 

8.74 

3. 88 


3. (57 

8. 75 

8.58 

6.'.'.'_.........._... 

■ 3.25 

8. 43 

3. 58 




Average for six cows.... 

3.49 

3. 06 

8. 95 
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“We do not find such an increased percentage of fat in the milk of 
these cows as is generally accredited to the influence of the period of 
lactation—an increase of only 0.17 per cent in the second period and 
0.46 in the third over that of the first period. 5 -— e. w. a. 

Effect on the asli of the milk of adding calcium phosphate to 
the food, J. Neumann (Milch Ztg22 (1693), No. 43, pp. 701 - 704 ).— 
The author reports two experiments on this subject. The first of these 
was of short duration (less than two weeks) and led. to no definite con¬ 
clusions; consequently the second experiment was made, which • cov¬ 
ered a period from August 22 to September 28. Three cows were used 
which had been-from one to four months in milk. The food was the 
same as given the year round, namely, 22.5 kg. of fresh brewer’s grains, 
4 kg. of hay, 2 kg. of oat straw, and 20 grams of common salt per head 
daily. The first three days no calcium phosphate was added. After 
that 100 grams of calcium phosphate per head daily was added to the 
food. The results of the experiment are given in the following table: 


Yield and composition of milk with and without calcium phosphate. 


, 

Yield 

Composition of milk. 

.Til 1,000 grams of 
milk. 

Composition of 
milk ash. 


of 

milk. 

Total 

solids. 

Eat. 

Ash. 

Lime. 

Phos¬ 

phoric 

acid. 

Lime. 

Phos¬ 

phoric 

acid. 

Without calcium p li o s • 









pliate: 

■ Kg. 

Per ct. 

Per et. 

Per ct 

Grains. 

Grams. 

Per cent. 

'Per cent. 

Aug. 22. 

23.i 

27.16 

11.65 

.2.81 

0.77 

1.4950 

1.9271 

19. 42 

25.03 

27. 40 ! 

11.68 

3.01 

0. 77 

1.4804 

1. 9594 

19.23 

25.45 

24.! 

28.20 

11.32 

2.80 

0.77 

1.4618 

1. 9930 

18. 98 

25.88 

With calcium phosphate: ! 









Aug. 27.'.! 

24. 8a ! 

11.00 

3.05 

0.75 

1.4355 

1.8865 

19.14 

25.15 

31.| 

23.79 J 

31. CO 

3.02 | 

0.75 | 

j 1.4371 

1.9307 

19.16 ! 

25. 74 

Sept. ::. 

25, (57 | 

11.05 

3.36 

0.78 | 

1.5566 i 

1.9864 ' 

19.96 

25. 47 

7. ] 

13.. . 

! 25.00 
! 25.50 

j 01.08 

3.03 

0.78 

1.4095 
1.5252 i 

1.9868 
1. 9685 
2.0262 

19.22 
19. SI 

25.47 
25. 56 
26,31 

20. ; 

s 24.30 

12.05 

3.30 

0.77 

1.5916 

20.67 

28. 

| 24.12 

12. 00 

3.04 

0.77 

1.5500 

2.1323 

20.14 

27. 69 


The average amount of lime and phosphoric acid in one 1 kg. of 
"inil.lv before and after adding phosphate of lime to the food was: 


Lime and phosphoric acid in ash of 1,000 grams of milk. 



Lime. 

Phos¬ 

phoric 

acid. 

W it lion t calcium phosphate........ 

Grams. 

1. 4791 

Grams. 

3.6598 

With calcium phosphate.'....... 

1. 5916 

1 

2.1323 



hi the opinion, of the author there was an increase both in the per¬ 
centage of phosphoric.acid and lime in the milk ash, and in the absolute 
amount of these materials in a given .quantity of milk, which was 
attributable to the calcium phosphate added to the food. The amount 
of phosphate of lime in the milk was smallest just after the commence- 
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merit of feeding phosphate of lime, but increased, gradually, although 
the milk yield diminished slightly. 

The author’s conclusion is that the addition of calcium phosphate to 
.a ration which already contains the requisite amount of ash constituents 
effects a slight increase in the calcium and phosphoric acid content of 
the milk. This increase is not apparent until the calcium phosphate 
feeding has been continued for three or four weeks, which may account 
for the negative results obtained by others in similar trials. He believes 
the production of milk with an especially high phosphate content 
(“phosphate milk 77 ) by feeding to be impossible.—E. w. A. 

Effect of food on the content and character of the fat in the 
milk, Juretsc mot (Inaugural Dissertation , Leipsic ;. abs. in Molk. 
Ztg.j 7 (1893), No. 38, pp. 5 IS, 519). —The author studied the effect on 
the milk of adding eocoanut cake, rape cake, and peanut cake to a basal 
ration in three separate periods of twenty days each. Two cows were 
used, one a pure bred East Friesian giving a large quantity of milk 
relatively poor in fat, and the other a pure bred Swiss whose milk was 
rich in fat. The basal ration consisted of hay, straw, brewer’s grains, 
and wheat bran. From 2 to 2.5 kg. of the above oil cakes per 500 kg. 
live weight were added daily. The rations were in excess of Wolff’s 
standard for milch cows. The decrease in yield of milk and in amount 
of fat produced due to advancing lactation was somewhat irregular in 
different periods, suggesting a possible beneficial effect of the eocoanut 
cake, although u a clearly defined effect of the eocoanut cake is not 
apparent.” 

To determine, if possible, whether there was a direct transmission of 
the tat of the food to the milk, determinations were made of the melt¬ 
ing point, saponification equivalent, content of volatile fatty acids, and 
of Insoluble fatty acids, etc., of the fats in the food and in the milk 
produced in each period. These data were not always uniform for the 
two cows, but they failed to confirm the view that the fat of the food is 
transmitted directly to the milk. For instance, the rape cake, which 
was the lowest in volatile fatty acids, gave milk fat with the lowest 
content of fatty acids; hut this did not hold good for the other oil 
cakes, for the peanut cake, which contained considerably less fatty 
acids than eocoanut cake, gave milk fat with the highest content of 
these acids. 

The conclusion arrived at from these trials is that the milk secretion 
is not directly, but only indirectly, affected by feeding, and that the 
feeding of large amounts of fat does not increase the yield of butter 
fat.— e. w. A. 

Experimental dairy work, J. W. Robertson ( Canada Exptl. Farms , 
Report for 1892 , pp. 71-78). — Experiments in creaming milk (pp. 71-74).-— 
Comparisons, were made of raising cream with an Alexandra separator, 
in shotgun cans in ice water, and in shallow pans. The herd consisted 
of Shorthorns, Ayrshires, Holsteins, Jerseys, Devons, and grades. For 
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one year, each of these methods was tested for a period, of one week in 
every month. The milk set in cans or in shallow pans* was skimmed 
after twenty-two hours. The percentage of fat in the skim milk ranged 
from 0.03 to 0.3 per cent with the separator, from 0.23 to 0.92 with deep 
setting, and from 0.4 to 0.72 with shallow setting’. The percentage of 
fat in the buttermilk ranged from 0.07 to 0.04 where the separator was 
used. from. 0.15 to 0.39 where the cream, was raised in deep setting, and 
from 0.15 to 0.35 where it was raised in shallow setting. The a in omit 
of marketable butter obtained for 100 pounds of butter fat in the milk 
appears from the diagram given to have been considerably larger where 
the separator'was used than where the cream was raised in either deep 
or shallow setting. As between the two latter methods of creaming 
the result was rattier more favorable in the case of shallow setting. 
It should be remarked, however, that the temperature of the room in 
which the shallow pans were set was not above 60° except during 
June, July, and August. 

Making butter from eotcs more or less advanced in the milking period 
(pp. 74-76).—Experiments were made in making butter from the milk 
of cows more than six and one half months advanced, and those less 
than six and one half months advanced in the milking period, rais¬ 
ing the cream either by means of a separator or deep setting. The 
effect was also tried of using the milk of fresh cows with that of 
cows farther advanced in the milking period. With both methods of 
creaming the loss of butter fat was greatest with the milk of cows more 
than six and one half months in milk. u The butter from the cows which 
had been milking for the longer periods was not as good in flavor as 
that from the milk of cows which had been milking for the shorter 
periods.” 

“The addition of the milk of one fresh-calved cow to the milk from 
eight cows which had been milking for periods exceeding six and a half 
months each, resulted in the recovery of 18.55 per cent more of the 
butter fat than from the milk of the same cows when set in deep-set¬ 
ting milk pails, without the addition of the milk from a fresh-calved 
cow.” 

Churning sweet cream at different temperatures (p. 70).—Forty-two 
tests were made of churning sweet cream at- temperatures ranging from 
41° to 58° F. at the beginning of churning. The temperature at finish¬ 
ing was from 57° to 62°, . ■ 

“ The results from these forty-two tests indicate that— 

“(1) When the churning of sweet cream is started at a temperature 
of 50° F. or under, the quantity of butter fat remaining in the butter¬ 
milk need, not exceed 0.25 of 1 per cent. 

“(2) For the efficient recovery of the butter fat. by the churning of 
sweet cream, the temperature of the cream should not be above 50° F. 
when the churning is started; and the churn (if a revolving one) Should 
not be filled to more than one quarter of its actual holding capacity.” 
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Churning cream after the addition of different percentages of water (pp. 
77, 78).—'Four series of trials were made to compare the effects of add¬ 
ing different amounts of water to the cream before souring. The cream 
was raised by a centrifugal separator from, the mixed milk of the herd. 
The cream in each of the four series of tests was divided into two equal 
portions, one being ripened to the usual degree of acidity, and the other 
portion diluted with, from 10 to 30 per cent of water before ripening. 
Slightly less hit was recovered in the butter in churning where the 
cream was diluted with water, although the difference was but slight. 
The butter from the watered cream was not so solid or firm as the but¬ 
ter from the normal cream, but there was no appreciable difference in 
flavor. A longer time was required for churning watered cream, but 
no proportion was observed between the amount of water added and 
the time taken for churning.— E. w. A. 

Experimental work in dairying in 1892, II. EL Dean ( Ontario 
AgL College and Exptl. Farm, Report for 1892, pp. 204-221). —Experi¬ 
ments on the effect of food on milk and butter, on butter fat in milk 
and cream, and on butter-making on the farm in summer, previously 
reported in Bulletins Nos. 75, 76, and 80 of the college (E. S.B., vol. 
iv, pp. 606, Oil), together with the following undescribed experiments. 

Milking two and three times a day (pp. 209, 210).—Two of the best 
cows in the college herd were milked three times a day, at 5 and II a. 
m. and at 5 p. in., for two weeks. Their food, which had been 1 pound 
of bran and 2 pounds of ground barley, in addition to pasturage, was 
increased to 2 pounds each of cotton-seed meal, pea meal, and bran. 
At the conclusion of the first two weeks the cows were fed the same 
ration for two weeks longer receiving the of grain in two portions a 
day instead of in three portions, and were milked twice daily. The 
summarized results follow: 


Results of milking twice and three times daily. 


& 


Total yield of milk 
in two weeks. 

Average pern 1 ri in go 
of fat in milk. 

Total fat 
two VN 

yielded in 
eoks. 

A 


No. 13. 

Artis. 

No. 13. 

Artis. 

No. 18. 

Artis. 

i 

Milked twice daily_.. 

Pounds, 

531 

Pounds. 

819 

Per cent. 
3. 50 

Per cent * 
2.93 

Pounds. 
18.59 

Pounds. 
24.00 

2 ; 

Milked three times daily. 

549 

710 

3.87 

8,03 

20. 27 

20. 80 

' a 

Milked twice daily.*. 

' i 

! 489 

1 

607 

3.55 

2.70 

17. GG 

17. 87 


“This experiment would seem to indicate that: 

“(1) Frequent milking increases the per cent of flit, as both cows 
gave a higher percentage in their milk at noon and evening than in 
their morning milk. The average of these two and also of the three 
milkings per day was higher than their general average when' milked 
twice a day. The effect on the total fat was to increase it in the ease 
of one cow, while it remained about the same in the other. 
a (2) One cow gave more milk when milked three times a day and the 
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other gave less, presuming that the extra meal balanced the failing 
pasture. 

“(3) It would not pay to continue milking these cows three times a 
day for any length of time, as they seemed to regulate themselves to 
normal production in a short time. It might pay for a short time by 
keeping the cow at high pressure/ 7 ■ 

Gland milking vs. quarter milking (p. 210).—Two cows, seven and eight 
months in milk, respectively, were used for the trial. During two weeks 
previous to the trial Cherry gave 267 pounds of milk, containing 4.67 per 
cent, or 12.47 pounds, of fat; and during two weeks in which “ gland” 
milking was practiced, i. e.. milking the two teats on each side together, 
she gave 266 pounds of milk, with 4.56 per cent, or 12.18 pounds, of fat. 
In two weeks previous to the trial Dairy Queen gave 250 pounds of 
milk, with 4.02 per cent, or 11.55 pounds, of fat; and in two weeks of 
gland milking she gave 228 pounds of milk, with 4.07 per cent, or 9.27 
pounds, of fat. 

Testing milk and cream (pp. 211-219),—A description of composite 
sampling and the method of using it in paying tor milk at factories. 

Creaming milk (pp. 219, 220).—The results of a number of trials indi¬ 
cated the temperature for deep-setting to be 45° F. or lower, . In ten trials, 
the skim milk contained 0.07 per cent more fat when the setting was 
delayed some time than when not delayed. Milk cooled to 45° and then 
set at 40°, gave skim milk with 0.42 per cent of fat as the average of six 
trials. 

The skim milk from milk heated to 93° to 110° before setting con¬ 
tained practically the same percentage of fat as where the milk was not 
heated. In ten trials the addition of 10 to 25 per cent of water between 
118° and 160° appeared to very slightly improve the thoroughness of 
creaming. 

Aerating milk for blitter-making (p. 220).—Four lots of milk from the 
college herd were divided, one half being aerated and the other half set 
without aerating. Butter was made from each lot under similar con¬ 
ditions. After keeping about two months “ there was no difference in 
the quality of the butter so far as we could tell.-’ 

Sweet vs. ripened cream (p. 221).—Four comparative- trials are reported 
in maid n g butter from s weet and from ripened cream. In each case more 
fat was lost in churning the sweet cream and a longer time was required, 
After keeping three or four weeks the sweet-cream butter was reported 
off flavor and of inferior quality to the ripened-cream butter.— E. w. A. 

Miscellaneous dairy work, H. H. Dean (Ontario Agl . College and 
IJxptL Farm f Report for 1891, pp. 181-186).—Belayed setting of milk 
(pp. 181,182).—The results of nine comparative trials, in which the milk 
was set immediately and after starting an hour, indicated that “as far 
as loss of fat in the skim milk is concerned, there would not appear to be 
much difference whether the milk be set at once or delayed, so long as 
it is cooled to about 40° F. before it is skimmed.” 
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Fat in samples of milk taken at (liferent stapes during milking (p. 185).— 
Samples of tlie imilk of it grade SShorthom cow, about six. months in 
milk, were taken at three or four dilfereiit times during” milking on six 
occasions. 

u While, as a rule, the last, samples are much richer than the first, 
there appear to be some exceptions. In the ease of No. 1 the fourth 
sample is only 1.8 per cent richer than the first, and in the ease of No. 
5, the first sample was richer than the second.” 

Amount of land required to soil a cow (p. 186).—About seven tenths of an 
acre of soiling crops (green clover, green peas, tares, oats, and com 
fodder) was sufficient, with the addition of 252 pounds of wheat bran, 
for two cows for sixty-three days. “We might expect, therefore, to 
grow on about one acre sufficient green food to feed a cow for two 
hundred days under ordinary conditions” —E. w. A. 

The discrimination between abnormal and adulterated milk, 
H. D. Richmond ( Analyst, 18 (1893), Nov., pp. 270-279). —The principal 
means pointed out for distinguishing between abnormally poor milk 
and adulterated milk, are the relative number of large fat globules; 
the relation between the fat and the solids not-fat; the removal of the 
tat, increasing the proportion of solids-not-fat; the proportion of ash 
in the solids-not-fat, which are stated as commonly varying from 8 to 
8,5 and averaging 8.3 per cent; the proportion of milk sugar and pro- 
teids; and the diphenylamin test for nitric acid. In the latter test milk 
serum is used, and the presence of a reaction is taken as an indication 
that water containing a trace of nitrates has been added to the milk. 

In the discussion following the paper exceptions were taken to nearly 
ail the means suggested, especially to the nitrate test. It was urged 
that London water, containing only a mere trace of nitrates, might be 
used for the adulteration, and that normal milk might contain nitrates 
under exceptional conditions. 

In a supplementary note added since the reading of his paper, the 
author reports a trial of giving one gram of potassium nitrate per day to 
three cows for three days. “ Eight hours after the last dose of potas¬ 
sium nitrate was administered, the cows were milked, and the milk 
gave a strong reaction for nitric acid; twenty hours after the last dose 
the cows'were again milked and the reaction for nitric acid, though, not 
so strong, was quite distinct. As I have on several occasions found 
on farms -waters containing from 10 to 15 parts per 100,000 of nitric 
acid, a quantity equal to one: gram of potassium nitrate might easily be 
absorbed daily by the cattle.” These observations, he concludes, defeat 
the nitrate test.— E. w. A. 

Determination of specific gravity of sour milk, M. Weibull 
(Ghent. Ztg17 (1893), No. 91, p. 1670). —The clabbered milk is shaken 
with a definite volume of ammonia, usually about one tenth of the vol¬ 
ume of the milk, and the specific gravity taken as usual, correcting the 
reading for the ammonia added. Experiments have shown that no con- 
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cent rat ion takes place by mixing'tlie milk, and ammonia, or at least not 
sufficient to affect tlie reading. The results of comparative determina¬ 
tions on fresh milk and on sour milk treated with ammonia showed prac¬ 
tically no difference in the corrected readings, 0.0003 being the largest 
difference.— e. w. a. 

The Babcock method for estimating butter fat in milk (Canada 
Fxpil Farm , Report for 1892, ‘pp. 135-137 ),—It is proposed to test milk 
by the Babcock method by means of composite weekly samples, the 
sample taken each day to represent one sixth of the amount of fat usua lly 
taken for the Babcock test. These combined samples are tested at 
the end of six days, and experience indicates that curdling and souring* 
of the milk in the test bottle previous to the testing does not affect the 
accuracy of the result. A pipette delivering 2.93 c. c. of milk is neces¬ 
sary for testing with this method. 

Trials are also reported of preserving the composite samples with 
potassium bichromate. The results are shown in the following table; 


Fat in composite milk samples. 


Composite sample (six days). 

Bichromate 

and 

Babcock 

test. 

i Average of 
daily analy- 
i sea by 
gravimetric 
method. 

j 

Per cent. 

Per cent. 

Sample A.......: 

o.70 

?., 625 

Sample B...■.j 

3.55 

3.505 

Sample C...' 

4.85 

4. 830 


“The above represents the results of a three weeks' trial, but subse¬ 
quent work has con tinned the great accuracy here depicted. 

“ The treated milk is perfectly fluid at the end of live weeks, and 
allows of a perfect sample being then taken. * # # 

“ Commercial potassium bichromate is quoted at 14 cents per pound. 
This is sufficient for about 1,000 composite samples. By its use the 
testing of the milk is only necessary once a week, thereby saving a large 
expenditure of time and labor over the method now in vogue. 

u In working this method, I would advise the taking of the milk sam¬ 
ple from the weigh can by means of a tube, open at both ends, of about 
one eighth of an inch in diameter. The tube is placed in the can, 
the upper end dosed with the finger and withdrawn. The contained 
milk is then allowed to run into the patron’s sample bottle. In this 
way not only is a thoroughly representative sample obtained, but a 
proportionate amount of the milk daily supplied by each patron is 
secured.”— b. w. a. 

On some modifications in the Babcock machine, O. B. 13. Tich- 
borne (Analyst, 18 (1893) y Oet. 7 pp, 237-210 ).—The modification con¬ 
sists in making the lid double- walled with about aii inch between the 
walls. This space is filled with about a pint of boiling water poured 
in through a little funnel at the apex of the lid. The advantages 
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claimed for the heated lid are that it maintains a uniform temperature 
during the-test, prevents the solidification of any of the fat in the stems 
of the bottles, and makes the separation more rapid, u the operation 
being perfectly complete in two terms of five minutes’ duration each.” 
The modified, machine has been patented. The author finds it neces¬ 
sary to correct the results given by the Babcock test according to the 
percentage of fat, but does not approve of using a constant correction 
for all cases, as suggested by Embrey.*— e. w. a. 

The use of pasteurized and sterilized cream in butter-making, 
Popp and Becker (Hyg.Rundseh. 3,pp. 530-534; abs . in Ghem. GentbL , 
1893, JJ, No. 16, ])p. 766 , 769 )*—The author found in whole milk 72,954 
germs per cubic centimeter. The germ content after running this milk 
through a separator was: Cream 58,275 germs, skim milk 21,735 germs, 
and the separator sediment 43,891 germs per cubic centimeter. Por¬ 
tions of the skim milk and cream were pasteurized and others steril¬ 
ized. The pasteurized skim milk contained 1,070 germs and the pas¬ 
teurized cream contained 1,170 germs per cubic centimeter, while the 
sterilized skim milk and cream were germ free. 

The pasteurized, sterilized, and unsterilized cream was churned with, 
the greatest care to prevent contamination from without. The butter 
from unsterilized cream contained 49,581 germs per cubic centimeter, 
was normal in taste, and somewhat sour; that from pasteurized cream 
contained 17,030 germs per cubic centimeter, was slightly lardy, and 
less sour than the preceding; and that from sterilized cream contained 
7,497 germs per cubic centimeter was strongly lardy, and not sour. The 
butter from pasteurized and sterilized cream had a slight cooked taste 
at first, which disappeared in a few days. 

In later experiments the authors found that butter from pasteurized, 
and sterilized cream kept much longer than that from unsterilized 
cream, that from sterilized cream keeping the longest. The authors 
recommend sterilizing the materials in butter-making.— E. w. A. 

Sweet cream butter, IT. IT. Dean (Ontario Agl. College and MrptL 
Farm, Report for 1891, pp. 179-181). —Ten experiments arc reported in 
making butter from sweet cream during October and November. The 
loss of fat in the buttermilk was excessive when the temperature of 
churning was above 52° or 54° F. u If a higher temperature than this 
is used, from three quarters to one and a quarter pounds of butter 
may be expected to be left in every 100 pounds of the buttermilk.” At 
this temperature the average time required for churning in eight trials 
was an hour and twenty-six minutes. At 62° the butter came in about 
one half hour, but the buttermilk contained, on an average, 1.5 per 
cent of fat. 

The first few days after making there was little difference in flavor 
between butter from sweet cream and from ripened cream, but after a 
week the sweet-cream butter showed signs of spoiling.—E. vv, A. 


Analyst 18 (1893), May, p. 118. 
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pp. 719, 720. 

Comparative determinations of the fat in milk by the Soxlilet. Schmidt and 
Boiidzynsln, Gottlieb, Gerber, and Deniichel methods (Verglekhende Mihhfc.it- 
beetimmnngen naeh den Mc'thodcn van Soxhlet, Schmidt und Bondzynsld, Gottlieb, Gerber , 
■mid Ikmiehel), Graffenberg.br.— Landiv. Vers. Stat., 43, Xo. 3 and 4, pp. 247-232* 

■ The. calculation of the solids-iiot-fat in milk by the Fleischmann formula 
(Ueber die ErmiUelung des procentischen Gehalts an fettfreier Trochensubsianz in der 
Milch naeh der Fleischmannschen Formal), J. Nisics .—Milch Ztg., 22 (1898), Xo. 49, pp. 
. 799-3)2. 

.Not© on the reaction of certain sugars with borax solution (Xoiiz iiber die 
Peacfion einiger Znclcerarten gegen Boraxldsung), E. Doxath.-—C/uth. Ztg., 17 (1883), 
Xo. 99, p. 1S26. 

The chemistry of plant fibers—cellulose, oxycellulose, and lignccellulose 

(Die Chemie der Pfanzenfasern ,— Cethdosen , Grycelhdosen , JAgnoceUidoscn), C. F. Cross, 
E. J, Be vax, and C. Beadeb,— Her. deut, clim, Ges., 26 (ISOS), Xo, 16, pp, 2320-2333, 

mi " 
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Chemical composition of the pure juices of black and red cherries and of 
currants (Beilriige sur Remit niss der chanisehcn Zusammenscizung reiver Fruchtstifle), 
11. Kirkmla.— Ztschr. Nahr. Untersuch. inid Hyg., 7 {1893), p. 365; abs. in Chen. Ztg 
17 {1893), Report., p. 330. 

The water-soluble carbohydrates in malt and barley (Vehcr die mtsscrlosliehev 
luthlenhy(Irate des Maizes and der Gvrstc ), G. Dull. —Der Bierbraiier, 1893, No. 7, p. 153; 
ahs. in Cent!)I. agr. Chem., 22, No. 13, pp. S37-S39. 

The glycoside of cacao seed (Das glyeosid von Cacaosamen ), W. Lazarus.— Inaii - 
gural Dissertation, Diisseldorf, 1893; ahs. in Bot. Centhl., 56 (1898), No. 10, pp.296,297. 

A sugar from apple pectin (Ueber cine aus Aepfelpcktin entstehen.de Zuckcrart), E. 
TV". Bauer. — landw. Vers. Stat., 43, No. 1 and 2, p. 191. 

The transformation of starch by the action of diastase (Ueber den Ml an der 
Starke under des Einflusse der TJiastasewirJauuj), C. J. Lintner and G. Dull.— Ber. 
dent. ahem. Ges ., 26 (1893), No. 16, pp. 2533-2547; also Ztschr. Ruben z. Ind., 31 (1893), 
No. 21, pp. 195-197, No. 22, pp. 205-210: abs. in Ztschr. angew. Ghent., 1893, No. 24, p, 
731. 

Further investigations regarding the protein of tuberculin (Weifere Tinier•- 
suctiungen Tiber die Proteine des Tuberculins), TV. Kuiine. — Ztschr. Biol., 30 (1893), No. 
2, pp. 221-253. 

BOTANY. 

The classification of Basidiomycetes (Sur la classification des Basidiomycetes, 
P. Van Tieghman. — Jour. Bot. France, 1893 , pp. 77-87; abs. in Bot. Centhl., 56 (1893),' 
No. 8, pp. 237, 238. 

Remarks on the affinities of Basidiomycetes (Remarques sur les aflmtes des 
Basidiomycetes), P. Vuillemin. — Jour. Bot. France, 1893, pp. 164-174: abs, in Bot . 
Centhl., 56 (1893), No. 12, pp. 365, 366. 

A monograph of the genus Galeopsis (Monographie du genre Galeopm), J. 
Briquet. — Mem. Roy. Acad. Belgique, 52 (1893), pp. 325; abs. in Bot. Centhl(1893), 
No. 11, pp. 337-339. 

Three new African grasses, A. B. Rex RLE.— Jour. Bot. Eng., 31 (IS 93), No. 12, 
pp. 857-360. 

The Saprolegniaceae of the United States, with notes on other species, 
J. E. Humphrey. — Trans. Amer. Phil. Soc., 17, pp. 63-148; abs. in Bot. Centhl., 56 
(1893), No. 10, pp. 293-295 . 

Concerning Synchytrium papillatum ( Ueber Synehytrium papillahm), P. Magnus, 
— Ber. dent. bot. Ges., 11 (1893), No. 9, pp. 538-541, table 1. 

Cross-fertilization of cereals, W. Carrutiiers, — Jour. Roy. Agr. Soc. England, 
ISOS, ser. 3, pp. 684-702, figs. 7. 

The artificial coloration of flowers and fruits (Coloration artifunelle des flairs et 
des fruits), E, Aniire. — Rev. Bort., 65 (1893), No. 33, p. 554. 

Concerning latent irritability (Ueber lafenfe Reizbarkeiten), J. Bachs. — Flora, 
1893, pp. 1-15; ahs. in Bot. Centhl, 56 (1893), No. 9, pp. 269,270. 

Digestive process in carnivorous plants (Ter dauungsvor gang bet den tier fan - 
genden Pjlanzcn), K. Goebel and O. Lokw. — Naturie. Rundschau, 8, pp. 5GG-56S; abs. 
in Chem. Centhl., 1893 , II, No. 25, p. 1065. 

Observations on pitchered insectivorous plants, part II, J. H. McFarlane. — 
A nn. Bot., 7 (1893), No. 28, pp. 403-458. 

The development of Cladosporium herbarum (Sulla sriluppo del Cladosporimn 
herbarium ), R. Pirotta. — Ann. Inst. Bot., Rome, 5 (1893), No. 3, p. 122. 

On the growth of the fruit of Cucurbit a, F. Darwin, — Ann. Bot, 7 (1893), No. 
28,pp. 459-4.87, plates 2. 

Formation of albuminoid bodies in the plant (Bitdung der Eiivdsskorper in der 
Pflmize), K. Thomae.-t-A lt turn. Wodhemchr., 8, pp. 469-471; abs. in Chem. Centhl, 
1893, II, No. 25, p. 1065. 
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Tile composition of the seeds and the etiolated p!nutlets of Cannabis sativa 
and Heliantlius amimis (Veber die Zmatumvnsetznng der Samen und der tilolkrim 
Edmpflauzen von Cannabis saliva und Helmut has auntins), S. Frankfort.— Laudie. 
Vers. Slat., 40, No. 1 midpp. 144-18;?. 

Concerning the use of the reserve material of seeds (Viler die Vrsachen der 
Fntleerung der It cser vesta ffe der Samen), W. Pfeffer. — Ber. math, phjts. Chme KlinUjh 
Sachs. Gee. IVissenseh.. ISO'S, pp. 401-448; ahs. in Bed. CentbL, 56 (1893), No. pip. 
070, 074; Bat. Ztg., 51 (1893), No. 24, part II. pp. 070, 377. 

Concerning the waste products of plants (Veher Frmiidungsstoifc der Pflanzen ), 

F. Reimitzer.— Ber. dent, hot. Ges., 11 {1890), No. 9. pp. 501-507. 

Further contributions to the knowledge of the tobacco plant; V. The ana-., 
tomical structure and the constituents of the tobacco leaf in their relation to 
burning (TVeifcre Beit rage sur Keuntniss der Tahalfanze / V. Ikranatomisehe Ban und 
die Bestandteile des TabaMdattes in Hirer Beziehnhg .cm r Brenn bar fait), J. Behrens.— 
Landw. Vers. Slat., 43, No. 0 and 4. pp. 271-002. 

A preliminary micro-chemical examination of tobacco, locating the nicotine 
(liiccrehe istoch irniehe prelminari snlia pnanta del Tobacco, lomlizzazione della nicolina ), 

G. B. De Toni. — Atti. List. sci. let. ei art., Venice, S (1893), ser. 7,pp. 9. 

The disposition of tannic acid in the metabolism of plants (Veher die Stellang 
der Garbsduren im Stofficeehsel der Pflanzenwelt), G. Mielke .—Program Ileal schule 
Moisten there Hamburg , 1S93, pp. OS. 

Soil inoculation of moors for leguminous plants (Imprenuche an/ .Hoclnnoor - 
LegnmiimenfeJden ).— Dent, landw. Presse, 29 (1893), No. 98, p. 1014. 

Concerning the assimilation of free nitrogen by algee (Veher die Assimilation 
von freien SlicJcsloff dttrch Algen), A. Koch and P, Ko^sowitsch.— Bot. Ztg. s 51 (1893), 
No. 2, p. 021. 

Assimilation of nitrogen by plants, Kropotkin.— Nineteenth Century, 1893, No. 
198; aim. in Agr. Jour., Cape Colony , 8 (1890), No. 20, pp. 437-409. 

Can white mustard assimilate atmospheric nitrogen? (Isles unity, das der iceisse 
Sen/ den freien StieJcstqf der aimospharisehen Infl anfnimmi und nach Art der Legumi- 
nosen sti etc staff herd eh ern d wirldf), P. Wagner. — Bent, landiv. Presse, 20 (1893), No. 
87, pp. 901,902. 

A review of plant tubercles and leguminous tuberculoides (Revision des tuber¬ 
cles des phintes et des tuberculoides des Leg n mine uses), D. Clos. — Mem. sci Toulouse. 5 
(1893), ser. 9, pp. 27. 

The more important raw materials of the plant kingdom (Die wwJitigsten 
Boh staffc des Pjfanzenrdehs. Kurzes lehr ouch der Warenlcundefiir Faeliseh ulen undsums 
Selbstunterrichi), C, A. MOlleji. — Leipzig: Dirt and Son, 1890, pp. 172, tables 3. Price 
2.50 marl's. 

The influence of light on the form and position of flowers (Veher den Fin flues 
des Lichics auf die Geelaltung und Anlctge der BUiien ), H, Yochting. —Pringhcinds 
Jahrb. wise. Bot., 25, No. 2; ahs. in Bot. CentbL, 56 (1893). No, 12, pp. 367-071. 

, Physiological experiments with plants, compiled for schools (Pjlanzcnphysio- 
Aogieche Versuche, filr die Schule susammengeslellt), W. Gels.— Braunschweig: Vieweg 
and Son, 1893, pp. SO, figs. 70. Price 4 marl's. 

The action of plant roots toward copper solutions (Uniersuchungen iiber das Ver¬ 
bal ten der Pjlanzemvnrzeln gegen EupfersalzWsungen), R, Otto. — Ztschr. Pfanzen- 
Tcrank., 3 (1893), No. 6; abs. in Bot. CentbL, 56, (1893), No. 11, pp. 349-042. 

The influence of aldehyde upon the activity of plants (Veher den Einftim von 
aldehydlosungcn auf die Lebcnsthdtiglccii der Pflanzcn), K. Koch. —Inaugural 'Disserta¬ 
tion, Munich, 1893, pp. 23,. abs. in Bot. CentbL 56 (1890), No. 19, p. 298. 

' Effect of magnesium light on plants, H. C. Fyfe .—Gard. Citron,, 15 (1894), ser. 8, 

p. 20. , 

Concerning the permeability of the precipitation membrane ( Veher die Per- 
meabilitcU der Niederechlagsmcmbranen), M, Funfstuck.— Ber, deni, hot, Ges., 11 (1890), 
Special No., Dec, 19, pp. 80-84. ■ 
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On the flower of the sugar beet (Zur Kenntniss der Eiibenbliithcn ), H. Briem.— 
Oestcrr. landw. Wochenhl., 1893. Xo. 43, pp. 331 , 333. 

The comparative anatomy of leaves (Recherche# sur V anatomic comparee des/cu- 
illes ), C. i>’E Candolle.— Per. Schweiz, hot. Ges., 1S92, pp. 35, 36; ah# in Hot Centhl. , 
56 (1893), Xo. 1:3. pp. 373 , 378. 

Recent investigations in the physiology of the oak (Veher nenere Unfersuchungcn 
sur Physiologic tier Riche), Haetig. — Bot. Centhl., 56 (1893), Xo. 13. pp. So7, 358. 

Two deviations from typical generation transformations of rust fungi (Veher 
zicei Ahiveichungen con Ujjnschen gen era i ions wechsel der Bosipihe), P. Dieted. — Ztsckr. 
Pltanzvn Irani'., 3 (1893). p. 35S. 

The relation between the size of plants and their structure (Veher cinige Beswh- 
ungcn dec sped finchen Grasse der Ptlauzen zti -Hirer Organisation), J. Sachs. — Flora, 
1893 , pp. 49-81; ahs . in Bot. Centhl56 (1893), Xo. 9. pp. 870-378. 

, Relation between the course of the lightning current and of the sap flow of 
trees (Bezieh ungen zivischen Bliizspur und Saflsiram hei Bitumen), E. E. F. Schmidt.— 
Sep. Ah dr. Ahhandl. Xaturf. Ges. Halle, 1893, pp. 4, figs. 3, table 1. 

Structure of the haustoria of some phanerogamic parasites, G. J. Pehick.— 
Amu Bot., 7 (1893), Xo. 27, pp. 291-328. plates 3. 

Nuclear division of Hymenomy cetes, H. Wagner, — Ann. Bot., 7 ( 1S93), Xo. 28, 
pp. 489-514 , plates S. 

A contribution to the study of cell membranes (Contrihuzione alio studio della 
membrana eellnlare), L. Buscalioni. —Malpighi a, 7 (1893),pp. 60, tables 2; abs. in Bot. 
Centhl56 (1893), Xo. 9, pp. 274, 275. 

Observations upon the pollen of certain Papaveracese (Osservazioni snlpolline 
di ale,une Fapaveracece), E. Baroxi.— Xuoro Giorn.Bot, It ah, 25 (1893), pj). 130-135 ; 
ahs. in Bot. Centhl56 (1893), Xo. 11. pp. 836, 337. 

The physiology of pollen with reference to the motion of the pollen tubes (Zur 
Physiologic des Pollens , mil besonderer Biicksicht anf die ehemotropichen Bewegungen der 
PollenHchlauche), H.Mousch.— Sitzungsber. Iconigl. Akad. wmensch. math. nat. Classe, 
102 (1893), Xo. 1; ahs. in Bot. Ztg., 51 (1.893), Xo. 24, part II, pp. 378, 379; also in Bot. 
Centhl., 56 (IS93), Xo. 12, pp. 371, 372. 

FE n M ENTATI ON—“BA CTEftlOLOG Y. 

Experiments with the Chamberland filter (Experiences sur le filfre Chambcrlanci), 
Jour . Pharm. el Chlm., 2S (1893), ser. 5, Xo. 7. pp. 324-334: Xo. 9, pp. 399-403; Xo. 11, 
pp. 484-489. 

The influence of disinfectants on yeast ( Veher die TVirkungcn einiger Disinfac¬ 
tions mit tel uuf Tlefc). H. Will. — Ztschr. Bramvesens, 16 (1893). 

Studies of yeast (Studien iibtr Hefen), II. Elion. — Centhl. Bale, und Par,, 14 (1893), 
p. 53. 

A botanical study of acetic acid bacteria (Botanische Untersuchungen fiber essig- 
saure Bacierien), E. C. Hansen. — Ber. dent. hot. Ges., 11 (1898), Special Xo., Deo. 19, 
pp. 69—73. 

The bacteria of hot springs (Veher thermogene Bacierien) F. Cohn. —Ber dent. hot. 
Ges., It (1893), Special Xo., Dec. 19,pp. 66-69. 

Review of the works on bacteria and fermentation published during 1891 
(Berne des travaux stir les Baeteries ct les fermentations publics pendant Vamide 1891).— 
h. Bouthoux.— Bev. gen. Bot., 5 (1893), No. 58. 

WATER—SOILS. 

Analysis of contaminated, waters (Analyse des eaux alter ees), Orispo.— Per. 
t'kini. anal, app1 (1893), Xo.24, pp. 294-297. 

On the quantity of water contained in arable soil after, a prolonged drought 
(Sur les quantifies d'eau contenues dans la terre arable apres un secheresse prolonged), D|? 
Moussy and Dumont,— Compt. Rend., 116 (1893), No. 19Rpp. 1078-1080 * f * 
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The nitrifying ferment of the soil (Das nit rificirende Ferment des Bodcns) F. Berg, 
— Sitzungsber. Xafnrf. Ges. Dorp at, 10 (1893), Xo. 1; abs. in Bat. CentbL, 56 ( 1893) s Xo. 
9, pp. 281-283. 


FERTILIZERS. 


Fertilizers and their application (Kurze Anleitimg in der DUngcrknnde mid Dun- 
geramcendung), J. Reiter and J. P. Hegner.— Treves : Stephanas, 1893, pp. 11Q. Price 
1 marl \ 

The industrial and commercial position of the by-products of gas manufac¬ 
ture (Situation indusirielle et commercials des sous-prodmis de la fabrication da gas), 
P. Mallet.— Bui. Soc. Chim. Paris, 9-10 (1893), Xo. 23, pp. 918-929 . 

The generation of free nitrogen in the fermentation of horse manure, S. 
Jentys.— -Bui. Acad. Sci. Cracovie, 1893, p. 303; dbs. in CentbL agr. Chem., S3, Xo. 12, 
pp. S01-S03. 

Assimilability of the nitrogen in barnyard manure, S. Jentys.— Bui. Acad. Set. 
Cracovie , 1892, Xov.; ahs. in Ceutbl. agr. Chem., 21, Xo. 11, p. 778. 

Concerning the question of preserving manure (Zur Frage der Dii ng eric o user vie- 
rung), Schultz.— Dent. Ian die. Presse, 20 (1893), Xo. 89, p. 923. 

The fertilizing value and the method of applying refuse from sugar factories 
(Der Diingerwerth and die zweckmdssige Anweiuhtng der Melasseschlempe), Makrcker. — 
Finding's landw. Ztg,, 42 (1893), Xo.24,pp. 803-807. 

Concerning nitrification (Zur Kenntniss der Xitrifikation ), E. Godlewski.— 
Anzeig, Akad. Wise, in Krakau, 1892; abs. in CentbL agr. Chem., 22, Xo. 12, pp. 848- 
Sol. 

Concerning the nitrogen question (Einlge Zeit und StreUfragen aus dem Gebiet der 
DnngmigJehre), P. Wagner. — Dent, landw. Presse, 20 (1893), Xo. 88, pp. 913,914 ; Xo. 
90, pp. 933, 934; Xo. 91, pp. 943, 944: Xo. 97, pp. 1004, 1005 . 

Concerning the nitrogen question (Xoehmals die Stickstofffrage), Liebscher. — 
Dent, landw. Presse, 30 (1893), Xo. 100, pp. 1037, 1038. 

Are conditions conceivable under which manuring with saltpeter might 
diminish the nitrogen content of the soil? (Sind Verhaltnisse denkbar nnter wel- 
chen cine Saltpeierdiingung den Sticks toffgehalt des Bodens erscMpft ?), P. Hellsteom.— 
landw. Vers. Stat., 43, Xo. 1 and 2, pp. 127-141. 

The guarantee of composition of nitrate of soda (Die Gehaltsgarantie im Chili- 
salpeier), R. Jones. — Ztschr. angew. Chem., 1893, Xo. 23. pp. 096-699. 

. On certain new or very rare mineral phosphates and on the origin of 
natural phosphates ( Sur quelgues phospha tes m i n eraux nonreaux on ires raves et stir la 
genese der phosphates n at nr els), A. Gautier. — Bui. Soc. Chim. Paris, 9-10 (1893), Xo , 
23, pp. 884-907. 

Manuring with phosphates (Welchc neueren Erfalirungen liegen iiber die Dihigung 
mil Phosporsdure vorf), Schultze. — Brannsehw. landw. Ztg., 61 (1893), Xo. 47,pp, 

209-312 , 

Comparative experiments on the relative fertilizing action of different phos¬ 
phates (VerglekhetuU Versuche iiber die Dmigewirkitng verscHiedener Phosphate ), O. 
Kellner, Y. Kozai, Y. Mori, and M. Nagaoka. — Landw. Vers. Stat., 43, Xo. 1 and 2, 

pp. 1-20. 

The purchasing of ammonium superphosphate (Ueber den Ankauf von Ammo- 
niak-Supej'phosphaten), G, Loges.— Sachs, landw. Ztschr., 1893, Xo. 46, pp. 538-540. 

Precautions to be observed in buying Thomas slag (Vorsieht beim Ankauf von 
Thomasschlaeke), Morgen. — Ztschr. IUihenz. Iiul., 31 (1893), Xo. 21, p. 192; also Ztschr. 
landw. Cent. Ter. Sachsen, (1893), p. 366. 

Fraud in the fertilizer business in Brittany (La frauds dans U commerce des 
migrate en Bretagne ), G. Paturel, — Ann. Apron., 19 (1893), No . 12, pp. 579-593 , 

14945—2*0, (h—S 
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FI I'Ll) CROPS. 

Concerning tlie cost of growing grain (Fin ‘Beitrag znr Fragc itber die Productions* 
I'osien des Getreides ).— FiihJing\s landw. Zfg.. 42 (2893)* Xo, 23, pp. 756-731. 

Proposed experiments on the management of meadows (Ueher die Fin rich tuny 
ran Versa chanlageu znr Vermel*rang mid Verlmseruug des Grashaucs), W. Touissaint,— 
Dent, landw. Fresse, 20 (1893), Xo. 91, pp. 942, 943, 

Culture experiments with different varieties of beets (Anbauversnch unit ver- 
sehiedenen Varietiiten eon Bimhelrahen an dev Beiehslandbauschule zu Wagen ingen), O* 
Prison.— Dent, landw. Fresse, 20 (1893), Xo. 96, pp. 992, 993. 

Are there external characteristics for distinguishing a good beet? (Gibt es 
uiissere Kennzeiehen eincr gnten Itiibe ), H. Briem. — Wocltcnsehr. Cent. Ver. Fdibenz, 
1ml31 (1893), Xo. 51. p. 773. 

The propagation of beets by means of the leaves and seed stems (Die Frzeu - 
gimg der Itiibe am deni Blatl mid am deni Samenstengel derselben), H. Rriesi.— JVoeh- 
enschr. Cent. Ver. Buhenz. hut, 31 (1893), Xo. 49, p. 740. 

The influence of the weather on the sugar-beet harvest of 1891 and 1892 
(Die WirCnng des Wetter $ nuf die ZueCerriibenernte dev Jtilive1891 nnd 1892), W, Rim- 
jpaij .—Das Wetter, 10 (1893), Xo. 7. 

Lathyrus sylvestris (Die Waldplaiterbse), Harter.— Dent, lan dir. Fresse, 20 (1893), 
Xo. 87, p. 905, 

Culture of Isathyrns sylvestris (Die Waldplatterbse , Lathyrus sylvestris), A. Bos- 
WIXCKEL. — Dent, landw. Fresse, (1893), Xo. 97, p. 1007. 

Proposed culture experiments with Lespedeza striata (Anbauversuehe unit 
Lesjiedeza striata }, O. Burchari>.— Dent, landw. Fresse, 30 (1893), Xo. 99, p, 1023. 

White mustard as a plant for green manuring (Xochmals der weisse Senf als 
(i Stichstoffmeftrer P. Wagner. — Dent, landw. Fresse, 20 (1893), Xo. 96, pp. 991, 992, 
jig. 1. 

Concerning winter peas (Xock ehiige Worte itber Wintererbsen), A. Tjsleiu.— Dent . 
landw. Fresse, 20 (1893), Xo. 99, pp. 1021,1022, 

Experiments with varieties of potatoes (EartoffelanJutuversnek des landwirth - 
$haftl, Ve reins zu Boifzenhurg Umj.—Landbote, 14 (1893), Xo. 93, pp. 910, 911 „ 

Can the potato be spared from the rotation on light soils and may it be 
replaced by other plants ? (1st die Karloff el in der Frnehtfolge des leichten Bodeus zn 
entbehren , nnd lasst sie durclt den Anlmit andcrer Fjlanzen ersctzen f ), M. Maeecker,— 
Zisehr. SpirUmind., 1893, Sup.,p , 21; abs. in Centbl. agr. Chenu, 22, Xo. 12, pp. 820, 821, 

The culture of wheat (La Culture du Ble), Gatellieil— Paris, 1891,pp. 27, jigs. S. 

French Rieti wheat (Der franzosiscbe Ltietiweizen) E. Schribaux.— Dent, landw. 
Ft esse, 20 (1893), Xo. 103, p. 1061 , fig, 1. 

Wheat in its relation to climate and the law of correlation (Der Weizen in mnen 
Bezielmngen znm Klima mid das Gesetz der Correlation), F. Schindler. — Berlin: Paul 
Far eg, 1893, pp, 175; abs. in Bot. Centbl., 56 (1893), Xo. 11, pp. 345-347. 

. HORTICULTURE. 

The planting of fruit trees (Plantation des arbrcs fruiturs), G. Grosdkmange— 
Ltev, JLort., 65 (1893), Xo. 23, pp. 538-540. 

Primus humilis, J. D. Hooker.— Bot. Mag,, 50 (1894), table 7335. 

Concerning the propagation, properties, and uses of the banana ( Ueher die 
Verhreituug, Beseliaffenheit mid Verwendiing der Banana), G. T. Reichert .—Das Am- 
land, 1893, Xo. 22 and 23; abs. in Bot. Centbl56 (1893), Xo, 10, pp. 314-316. 

The wintering of Musa ensete (Hirernagedn Musa enseie), S, Mottk. — Bov, Sort,, 
65 (1893), Xo. 33,-p. 540. 

On the culture of the mulberry tree for the silkworm ( Om, plastering of m ull- 
burstriid for silJcesodUng), I. L. S’mGM.—Kgl Landt. Mad. Handl. Tidsfa'., 82 (1893), 

pp. 122-126. 

The culture of pinks (Culture de Va illet des jleuristes), 8. Mottet.— Men. Sort., 

65 (1893), Xo. 23, pp. 547-549 . 
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FORESTRY. 

Investigations on the effect of the mechanical cultivation of the soil and the 
covering of the soil with moss on the growth of the pine, and studies on the 
growth of the pine in bare, uncultivated soil, and on the effect of watering the 
soil ( Enters itehun gen iiher clenffinfluss der media nisellen Bodcnbearbeitnng und der Bed edi¬ 
ting dcs Boehm mit Moss auf das Wadstum der Fiditenpfianzen, nebs! StucVen iiher das 
gedeihen der Fichte im nackten, unbearbeiteten Boden und iiher die Wirkung de s Beg less¬ 
ens der Fiehienpdanzbetfe), A. Oieslar. — Cenibl. gesammte Forstwesen, 1803, pp. Id; 
abs. in Cenibl. agr. Client,, 21, Mo. 11, pp. 721, 722, 

seeds. 

On the determination of the origin of American clover seed (TFeber die Fieriunft- 
bestimnumg amencanischer Kleesaaten), O. Buechard. — Landw. Vers. Skit., 43 (1893 ), 
Mo. 3 and 4, pp. 239-246, 

The treatment of seed grain (Das Beken dcs Samengetreidcs }, F. Bechtel. — 
4 Wiener landw . Ztg43 (1893), Mo. 98, pp, 804, 803. 

The relative seed values of different sizes of beet seed balls (Der Worth ver- 
sdiiedenem grosser lUibcnknauel).—Wiener landw. Ztg., 43(1893), Mo. 92, p. 755. 


DISEASES of plants. 

Plioma betse (Die neue Biibensenche Phmna be tie mid ihr gcgemcdrUger Stand), 
Frank. — Dent, landw. Presse, 20 (1893), Mo.89.pp. 921, 922, colored plate 1. 

The treatment of the leaf-spot disease of beets (Die Bla tUflechenironiheit der 
BUbe und ihr Auftreten), F. Kudelka.— Dent. Zuekerind., 1893, p, 1632; abs. in Woeh- 
enschr. Cent. Ver. Rubens. Ind., 31 (1893), Mo. 47, pp. 707, 70S. 

A preliminary report on the alternation of hosts of the crown rusts of grain 
and of the gooseberry rust (Yorliiufige Mittheilung iiher den Wirihwechsd der Kronen- 
roste des Getreides und des Siaehdbeerrosfes), H. Klebahx,— Ztselir. Pjlanzenirank 
3 (1893) p. 199; abs. in Bot. Cenibl., 36 (1893), Mo. 9, p. 281. 

Concerning the smut of grain ( Fiber die Sellicarze des Getreides), H. Gxltay. — 
ZUclir. Pflanzenkrank., $ (1893), p. 200. 

The Uredineae and their host plants (Les Fred kites et le-iir plantcs nourricicrres), 
G. Poieault.— Jonv. Bot. France, 7(1893), Sup., p. 391. 

The Uredineae (Uredine'es) P. A. Danceard and Sappin-Trouffy .—Le Botamste; 
1893, ser. 3,p. 119; abs. in Bot, Cenibl36 ( 1S93 ), Mo. 11, pp. 327, 338. 

.-On the Peronospora of grapes (Mota sulla Peronospora della Fife), A. N. Ber- 

LESE .—Birista patol. veg., 2 (IS93), p. 109. 

Diseases of sugar cane, N. A. Cobb. — Agr. Gaz,, M. S. Wales, 14 (1893), Mo. 10, 
pp, 777-833, figs. 70. 

Trichosphaeria sacchari, a fungus of sugar cane, G. Massee.— Ann. Bot,, 7 
(1893), Mo. 28, pp. 313-532 , plate 1. 

Some attributes of the spores of parasitic fungi ( Ueber einige Eigen sell affen der 
Keimlinge parasitisclier Pilze), M. BuSGEN.— Bot. Ztg., 1893, Mo. 8 and 4, pp. 53-72; 
abs. in Bot. Cenibl., 56 (1893), Mo. 10, pp. 809-311. 

Anatomical investigation of Roestelia cancellata of the pear (Meerdic anato- 
miehe sopra i tumori della foglie e rami di Pero causati dal parassitisimo delta Mmtelia 
cancellata), V. Peg lion.— Bivisiapatol. veg., 2(1893), pp, 23-37; abs . in Bot . Cenibl., 65 
(1893), Mo. 11, pp. 339, 340. 

Diseases of Danish crops in 1892 (Ovcrsigt ow de i 1892 bos markers aohplanter 
optraadte sygdomme), E. Rostrup.— Tidsskr. /. Landbkon12 (1893), pp. 625-643. 
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ENTOMOLOGY. 

A contribution to the study of trichina (Contribution a. Vehicle dc In friclrinow), 
P. CEli Fontaine.— Bui. Boy. Acad, Belgique, 85 (1893), see. 3, pp. 464-488, plate 1. 

The clover-leaf weevil Phytonomus pimctatus in Italy, F. M, Webster. — Can . 

Ent., ISOS 3 pp. 855, 350. 

The grain beetle (Lema melanopus) (Das GefreideMhnehen), K. Bajo.— Ztsehr. 
Ptlanzenitrank., 3 {ISOS), No.S.pp. 130-137: (tbs. in Bot. Centbl50 (ISOS'), No. 18, pp. 
374 , 375. 

Hydrcesia misasea on the potato in Germany (Ein neucr Femd der Kart a fid), H. 
Clausen.— -Lamin’. Wochenbl. Settles. Holst., 1S9S, No. 50, pp. 580, 521, fig. 1. 

A new insect enemy of the sugar beet (Ein neuer Zuckerr fiber sell adlmg ), A. 
Cixobaut.— Woeheuschr. Cent, for. Rubens. Ltd., 31 (1893), No. 47, p. 707. 

Fourteenth report upon the injury caused by phylloxera ( Tierzehnte Dvnkschrifi 
betreffend die Bekllmpfung der Reidauskrankhoil, 1801). — Berlin, 1892, pp. 569, charts 8; 
a is. in Bot . Centbl56 (ISOS), No. 8, pp. 251-253. 

A new rose enemy (Ein neuer Roscnfehid), B. Frank.— Garten flora, 1893, p , 676 . 
Concerning the insect injuries of shade and forest trees ( Ueber einige Insect - 
seMdlinge der Laub- and Ifaldbaume in Nonvegen), W. M, Seno yen.— Ztsehr, Pfianzen- 
krank., 3 (1893), p. 266. 

Observations and experiments on the life history and destruction of span, 
worms (Beobaehtungen nndVcrsuehe fiber dieLcbensweisennd Belcampfmig dersebddlichen 
Frost spanner), Brummer,— I)eut. landiv . Presse, 20 (1893), No, SS,p . 915 ; No. S9,p. 924, 
figs. 4, 

ANIMAL PHYSIOLOGY. 

Albuminoid digestion ( Ehceissverdauung ), J. Brod .—Inaugural Dissertation , 
Wurzburg; aba. in Centbl. Physiol;, 7,pp.410, 411: and in them. Centbl1893, II, No, 
85, p. 1065. 

The physiological importance of myrosin (D i e physiol og ml e Bedenfung dcs My ro¬ 
sins), W. Spatzier. — Jahrb. %cm. Bot., 25, p, 39; abs. in Chem, Centbl., 1893, II, No, 
25, p. 1064. 

The mineral matters of bones and teeth (Die Miucralsioffe der Knoehen nnd 
Zdhne), S. Gabriel.— Ztsehr. physiol. Chem., IS,pp.257-303; abs. in Chem. Centbl., 1893, 
II, No'. 21, pp. 943-945. 

FOODS—ANIMAL PRODUCTION, 

Studies on sunflower-seed cake (Ueber Son nen bin men kitchen), T. Kosutany.— 
Landiv. Vers. Stat., 43 ( 1893 ), No. 3 and 4, pp. 253-263. ■ 

On pumpkin-seed cake (Ueber Kit r b i s hern 1: a eh en ), T. Kos litany. — Landiv. Vers, 
Sint., 43 (1893), No. 3 and 4, pp. 264-270. 

The lecithin content of some vetetable materials (Ueber den lecithingelialt cbm* 
ger regetabilischer Substanzen), Z. Schulze and S. Fran kf u rt. — Landiv. Vers. St at. , 
43 (1893), No. 3 and 4, pp, 307-318. 

A study of different sorts of meal, and a new method of determining 
the fineness of meal (Untersuchung von Mchlsorten nebst eincr neuen Melhode sur 
Bestimmnng der Feinheit der Mchle), Y. Vedrodi.— Ztsehr. angew. Chem., 1893, No. 23, 
pp. 691-696. 

The bread question (Die Brat Frage). E. Sell.— Arb. Eats. Gemml. Amt; S, p. 
60S: abs. in Ztsehr. angeiv. Chem., 1893, No. 23, pp. 720. 721. 

The use of skim milk in place of water in bread-making (Die Amvendung von 
Magermileh anstatt JVasser bei der Br other eitmig), Moll. ZUj.,7 ( 1893 ), No. 50, pp, 678, 

679. 

Experiments on the digestibility and nutritive value of the seed of various 
grains ( Versuvhe fiber die Verdaulichkeit mid den Nahrwert versehiedener Cerealienkfirner), 
H. Weiske. — Landw. Vers, Slat,, 43 (1893), No, 3 and 4, pp,207-222, 
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The feeding value of Astragalus glycypliyllos (Zum Fuiterwerth des Suss- 
Traganths Astragalus ghjcuphyllos), Baessleg. — Wocheneehr. pom. ohm. Gcs1803, 

No. 35, p. 391. 

The feeding value and digestibility of dried and disembittered lupine seed 
(Ueber den Xuhnvert middle VerdanUchkeit geirocVneter mid an tb i tier ter L upin en him cr) , 
H. Weiskk.-— Landirirt , 1893. Nov.; abs. in Milch Ztg., 23 (1893), No. 46,pp. Too. Tod.' 

The loss in weight of meat by heating (Ueber den Gewichisrerlust des Fleisvhes 
lehn linear men), E. Feerati. — Arch. Hgg., 19. No. 3,pp. 318-326. 

Grains of paradise—Amoinum (Die Faradies-Mrner), T. F. Haxausek. — Chem . 
Zig., 17 (1893), No. 96, pp. 1765-1769, jigs. 4. 

On so-called, l! Turkish honey 55 (Ueber den sogenannten (t tiirMschen So nig ”) ? 
A. Fajans.'— Chem. Ztg., 17 (1893), No. 99, p. 1S26. 

The value of microscopic investigation of foodstuffs (Welche Figenschaften der 
Fid termittel iverden (lurch die milcroscopische Untersuchung ermitielt ?), Brummisr.— 
Landbote, 14 (1893), No. 92, pp. 894-896. 

Determination of ergot in flour and bran (Bestimmung von Matterhorn in Mehlcn 
und Kleien), Ii. Lauck.— Landw. Vers. Stat.,43 (1893), No. 3 and 4,pp. 303-390,fig. 1. 

Poisoning cases from concentrated feedstuffs (Forgiftiling red kraflfoderstoffe ), 
j. Nielsen. — Landmands. vennen, 1 (1.893),pp. 91-103. 

Suggestions for the rational feeding of dairy animals (Fatsehldge snr rationeUen 
Milehvieh-Futterung), A. Morgen. — Verbandes der Tandw. Genossenschaften der Frovins 
Sachsen. Price 1 marie. 

Effect of food on milk (Der Finfiuss der verschiedenantigen Futtermlttel auf die 
Beschajfvnlicit der Milch), Luttig.— Dent. TiertcljaltresscK. tiff. Gesundheitspfiege , 25, No. 
2, pp. 235-263; abs. in. Vierteljalir. Chem. Nahr. und Genussmtl., 8 (1893), No. 2, p.97, 
A resume. 

Breeding for milk rich in fat (Ueber die Zucht von FetlmiIchhiihen), Nickel. — 
Landbote, 14 (1893), No. 94,pp. 915-917. 

Horses and cattle in their relation to climate (Fferd und Find in ihren Bezich- 
•ungen sum Klima ), li. Muller. — Fiililing's landw. Ztg., 42 (1893) No. 23, pp. 751-753. 

Cutting straw for litter (Das Selin eiden des Strokes zur Siren; dessm direlde mid 
indirekfe Vurieile), I. Feil. — Dent, landw. 19'esse, 20 (1893), No. 87, p. 902. 

Goose-breeding (Fudges liber die Gdn:e:ucht), L. Meyer. — Dent, landw. Fresse, 20 
(1893), No. 88, p. 914. 

DAIRYING. 

Abnormal milk (Abnormalc Milehe), E. V. Eaumer. — Abs. In Milch Zig., 22 (1893), 
No. 49, p. SOI. 

Prevention of adulteration of butter and cheese (Ueber die Verhinderuug der 
YalscJmng von Butter und Ease), Du Eoi and Wollny. — Moll. Zig., 7 (1893), No. 50, 
pp. 677 , 678 ; No. 51, pp. 690-G92. 

The appearance of butter on melting as an indicator of adulteration ( Die But - 
ier-Sehmelzprobe) , E. Reich. —Milch Ztg., 22 (1893), No. 48, pp. 787-789. 

Analysis of the butter of commerce, C. Yiolette.— Compt. Fend., 117, (1S93), 
No. 84, p. S56; abs, in Chem. News, 68 (IS93), No. 1779,p. 813. 

The size and number of fat globules in the milk of cows of different breeds 
(Ueber die Grasse und die Zahlder Fetterkiigelehen in der Milch von Eithen rersehiedener 
Fasten), 0. Scheixenberger .—Milch Ztg., 23 (1893), No. 50, pp. 817-819. 

Investigations of the fat content of centrifugal skim milk (Under sag eDer af 
feitmiingden i centrifuge malic), B. Boggild.— Ugeshr. f. Landmdnd, 39 (1893), pp, 597- 
599 . 

On goat’s milk (Die Ziegenmileh), E. Ax der eg g, — Oesferr. landw . JVoeheuhL, 1893, 
No. 37; No. 42, pp. 330, 331. 

Butter from, goat’s milk (Zlegenb utter), E. G ut/.kit.—M ilch Ztg., 22 (1893), No. 46, 
p. 756. 
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Bacteriology in its relation to dairying (Die Baktenologie in three Beziehung zur 
Milchwirihsehaft ), P. Schuppan.— Centbl. Bak. und Par,, 13, No. 16 , pp. 527-581) and 
No. 17) pp. 555-550; abs . in Bot. Centbt.,56 (1895), No. 12, pp. 376 , 577. 

The relations of the phosphate and casein to lactic fermentation ( Ueher die 
Beziehungen der Phosphate und des Kasdns zur Mi tch sail regliru tig ), H. Tim pis. — Landw. 
Vers . Slat43 (1893), No. 3 and 4, pp. 223-23S. 

Anew cause of bitter milk (Pin neuer Grand fur das Entstehung von bitterer Milch), 
V a x d ex no Y i>oxc K.—Sch wdz. Arch., 35; ahs. inMoik. Ztg 7 (1893), No. 51, p, 69$. 

Description of a vacuum milk can ( Vaeuuumilchkanne ).— Wiener landw. Presse, 
43, No. 9.2, pp. 755, 756. 

AhlbonTs Babcock milk test (Ahlborn’s Milchprufungs-Apparat, System Babcock, 
zur Bestimiming des Fettgehalts der Milch).—FiihU tig’s landw. Ztg., 43(1893), No. 23, pp. 
769-772 . 

Milk-testing (Fetthesiimmungen in Milch und Mileh-Mischproben), P. Yietii.— Fab¬ 
ling's landw. Ztg., 42 (1893), No. 28, pp. 753-756. 

The determination of the fat content of milk (Milchfettbestimmungen lei. Pro - 
bemdkungen), S. v. Eselro.— Wiener landw. Ztg., 43 (1833), No. 101, pp. 828, 829. 

A new method of churning, U. W. Massai.sky.— Abs. in Milch Ztg., 22 (1893), 
No. 46, p. 758. 

Contributions to the study of the ripening of cheese (Beitmge zur Erf or seining 
der Ktisereifung), Baumann.— Molk. Ztg., 7 (1893), No. 48, pp. 649, 650. 

The Kleeman pasteurizing apparatus (Beirachtmgen iiber ein nenes Pasteurisir- 
und Steriliser-Verfahren mit seinen Consequenzen fur die Milchwirtschaft), M. Ulemann, 
— Landw. Ann. meekl. pat. Ver., 1893, No. 49, pp. 393-398. 

Electric light for creameries (Elektrisches Lichtfiir Molkereien), It. Backiiaus.— 
Molk. Ztg., 7 (1893), No. 51, pp. 689, 690. 

TECHNOLOGY. 

Concerning the.use in the manufacture of sugar of an oven heated by elec¬ 
tricity.— Bui. Assn., 1893, p. 27; abs. in Wochensehr. Gent. Ver. Biihenz. Bid., 81 (1893), 
No. 47, p. 706, 

Cora for the manufacture of beer (Mais zur Hersfellung von Bier), E. Wahl.— 
Ally. Brauer- und Hopfen Ztg., 1898, No. 131, pp. 2117-2119; No. 132, pp. 2137, 2188. 


AGRICULTURAL ENGINEERING. 

On drainage (Ueher Drainage), Keieger.— Ztsehr. Biihenz. Bid., 31 (1893), No, 20, 
pp. 181-184; No. 21, pp. 189-192. 

An experiment in irrigation ( Wiesenberei selling serfolg), \Y olken ha a r .— Ban dtv. 
Verbl. Ostfrmland; abs. in Dent, landw. Presse, 80 (1893), No. 90, p. 935. 

MISCELLANEOUS. 

Agriculture without animal husbandry (Kan jordbrnk titan kreaiursskotsel med 
hopp om framgaang drifras imm Sverige 1), S. Rhodin. —Kgl Landt. AJcad. JFfandl. 
Tidsskr., 32 (1893), pp. 298-315. 

The American system of husbandry ( Das ameriJcanische Wirthsehaftsystern .)— 
Chem. Ztg., 17 (1898), Report., p. 806. 

Methods of keeping farm accounts ( Landwirthschaftliche Buehfuhrmg fur den 
kleinsten, kleineren, und mittleren Betrieh), Steinriede.— Ztsehr. landw. Cent. Ver. 
Sachsen, Nov., 1898, pp. 401-418. 

Government aid to horse-breeding in Hungary, E. E. BorostyInkO.— Dent. 

landw. Presse, 20 (1893), No. 96, p. 991. 

Agricultural experimentation and the activity of the agricultural experi¬ 
ment stations in Prussia during 1892 (Das landwirthschaftliche Versuchswesen und 
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(Vie Tlilitigkeii (ley landtv\rthschafillch<:u Versuehslationen Pmissens im Jahrv ISO.?), K, 
ROmkeh.— Landw , Jahrh22 (1893), sup. III, p. 244. 

Tile alpine experiment garden near Anssee, Austria, and tlis experiments 
conducted there since 1830 in seed and fodder culture { Die alpine Yersitehs- 
garten auf (ter Yontcr-SanflUngalpe beiAiissce, and die das sell) si im Jail re 1S00 began ncnm 
Samenkultur- und 'Fatlerbauvensnche), T. vox WEixziEiii,.— Landw. Yens. Stat., 43, Xo, 
1 and 2, pp. 27-126, plates 9. 

Report of the Rostock experiment station for 1892 (T hii l ig Ice i Is -Her l e h i dir 
landwtrthschafi 1 tchen Versa chs-station Rostock fHr das Jahr 1892). — Landw. Ann. mecli, 
pat. Ver., 1893, Xo. 50, pp. 401-403 . 

The agricultural institute of Gottingen university ( Das laudmrthschaftliche 
Tnstiiut der UniversiUit Gottingen). — Beal, landw. Presse, 20 (1393), Xo, 88, pp. 910, 
911, figs. 4. 

Wages of farm laborers in Denmark ( Arheulsldnulu paa lamid i Danmark), Y. 
Hansen. — Tidsskr. Lmidiikon., 12 (1893), pp. 693-709. 

Report of meat exports from Denmark to England in the spring and sum¬ 
mer of 1893 (Beretning om Ijbd/orsemlehcrne til England i foraarct og sommercn 1893), 
J. Akup. — Tidsskr. Landokon ., 12 (1803), pp, 665-682. 

A critical examination of Weismanus theory (Kritische Barstelhnig der Ti'eis- 
mann'schen Theorie), G. 3. Romanes. — Leipzig: Engtlmann, 1893, pp. 288. Price 4 
marks. 

The inadequacy of “natural selection/’ H. Spencer.— The Contemporary Review, 
1893, Feb-May, pp. 69; abs. in Bot. Cenibl ., 56 (1893), Xo. 10, pp. 303-305 . 

The late Prof. Tyndall.— Cheni. News, 63, Xo. 1776 , p. 280. 




ENT STATION NOTES. 


Indiana. —Purdue University sustained a severe loss on January 23, when the new 
engineering laboratory was burned, only four days after its dedication. The tire 
originated in tbe boiler room and spread so rapidly that only the wood room and 
foundry could be saved. The machine shop with its entire equipment, tbe forge 
room, containing thirty-two power forges, and the laboratory for advanced work, 
with much scientific apparatus, were completely destroyed. The main portion of 
tbe building, 50 by 150 feet, three stories high, and containing drawing, recitation, 
and lecture rooms, offices, instrument rooms, and a mechanical museum, were also 
burned, though some of the furniture and apparatus were saved. 

The building cost $100,000 and the machinery $80,000; the insurance was $45,500. 
Not an inconsiderable feature of the loss is the destruction of books, papers, and data 
belonging to members of the faculty, instruments owned by the students, and 
machinery and apparatus loaned by manufacturers. 

The work of the university will not be interrupted, and it is hoped and expected 
by those in charge that a new building as good as the one burned will soon be in 
process of construction. 

Kentucky Station. —The large barn on the station farm was burned December 
23, with all its contents. The crops of'the year and all the tools, implements, etc,, 
belonging to the station were burned, together with 8 head of live stock and 
53 boxes of exhibits from the World’s Fair, presented by the State to the station. 
The value.of tbe barn was $4,000, insured for $3,000. There was no insurance on 
the contents. 

Michigan College.—A six weeks’course in practical dairy husbandry will be 
given at this institution during January and February. The work will be under 
the immediate supervision of Prof. C. D. Smith, and the instruction will be divided 
into live subeourses: (1) Dairy practice in butter-making, (2) dairy chemistry, (3) 
breeding, selecting, and feeding dairy stock, (4) judging and scoring butter, and (5) 
study of dairy literature. 

Nebraska Station. —Dr. A. T. Peters, of Chicago, is to begin work at the station 
as veterinarian or investigator of animal diseases February 1, 1894. 

Washington Station. —Much interest is being manifested in this State, particu¬ 
larly in tbe “Palouse country,” in which tbe station is located, in tbe adaptability 
of Washington climate and soil to tbe successful culture of sugar beets. Some incon¬ 
clusive work has already been done by boards of trade. The chemical division 
of the station is making preparations for systematic work in this direction. It is 
proposed to enlist the aid of farmers in every county and so make the work some¬ 
thing more than local. Seed will be distributed, with printed instructions for cul¬ 
ture, and it is hoped that the trials of the coming season will furnish consider¬ 
able reliable data on the subject. At present the chemical division is engaged in 
the analysis of typical soils from various portions of the State, and will issue a bul¬ 
letin on the work about February 15. 

The station entomologist is studying the tomato blight. 
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During the season just past the division of agriculture has made a large number 
of variety tests, the results of which are soon to he published. A test in feeding 
swine is now being conducted, using wheat and barley as foods. 

American Forestry Association.— The annual meeting of this association was 
held at Washington at the Department of Agriculture, December 15, 1893. The 
meeting was mainly of a business character, devoted principally to the election of 
officers for the ensuing year and to considering measures for the promotion of the 
objects of the association, especially the protection of the public forests which have 
recently been set apart in reservations by Presidential proclamations, under the act 
of Congress of 1891. No important papers were read at this meeting, the great 
number of such papers read at the special meeting at Chicago in October having 
left a great amount of material on hand awaiting publication and distribution. 
The executive committee of the association is now considering the most feasible 
method of laying these papers before the public. 

The officers of last year were reelected for the most part, a few changes being made 
among the vice-presidents, one of whom is appointed for each State and Territory. 
Hon. J. Sterling Morton, Secretary of Agriculture, was chosen president; J. D. W» 
French, of Boston, corresponding secretary; N. H. Egleston, of Washington, record¬ 
ing secretary; and Dr. A. M. Fisher, of Philadelphia, treasurer. 

It is expected that the association will hold a special meeting at Albany in the 
course of the winter, the principal object of which will be to give its support to the 
movement which is now making to preserve the great Adirondack forest from destruc¬ 
tion, by securing its possession by the State of New York as a great public forest 
park. 

The members of the association expressed their hearty approval of the bill known 
as the McCray bill for the management and protection of the public forest reserva¬ 
tions which have been made during the last two years, and which now amount to 
13,000,000 acres in extent. 

Minnesota Botanical Studies. —Geological and Natural History Survey of Min¬ 
nesota, Bui. No, 9, contains the following articles: On the occurrence of sphagnum 
atolls in central Minnesota, Conway MacMillan, p>p. 2—13; Some extensions of x>lant 
ranges, E. P. Sheldon, pp. 14-18; On the nomenclature of some North American spe¬ 
cies of A stray aim, E. P, Sheldon, pp. 19-24; List of fresh-water algie collected in 
Minnesota during 1893, J. E. Tilden, pp. 25-31; On the poisonous influence of Cypri - 
pediiim speciabile and C. pubescens, D. T. McDougal, pp. 32-36. 

The following new species are described by Mr. Sheldon: Polygonum ridulnm, Aster 
long ulus , Astragalus datioearpus , and A. scorhinatulus. 

Mr. McDongal concludes that the poisonous influence of the Gypripediums is local¬ 
ized in the abundant hairs with which the plant is covered. Two forms are noted, 
one curved and septate, ending in a sharp point, the other a glandular, septate hair. 
Both are acid in their reaction. 

Sugar maples and maples in winter.— In the Fifth Annual Report of Missouri 
Botanic Gardens, William Trelease revises the species of sugar maple and recognizes 
in the Sacchamm grotiji the following species and varieties; Acer saechartm, A. 
swichctrum nigrum, A. sacchamm barbatum « A, floridannm , A. floridamtm amminaitmf 
and A. grandidentatum. A synoptical key and descriptions based on the winter con¬ 
ditions of all the North American species of Acer are given. 

Secondary" effect of foreign pollen. —C. W. H. Heidemaim, of New Ulm, 
Minnesota, gives in a brief report the results of two years’ experiments in crossing 
and hybridizing plums, and thinks that it is conclusively shown that the effect of 
foreign pollen increases or decreases productiveness, and within certain limits inti li¬ 
enees the size and quality of the fruit. The following experiments are cited: 

The Wolf plum possesses ma ny qualities to make it desirable for use as one of the 
parents of a future improved race of plums. Last season about 100 blossoms of the 
Wolf were pollinated with 0 other varieties. Those pollinated with the pollen of 
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Hiawatha soon showed the beneficial effects of the cross and were far superior in 
size and quality to all the rest. Hiawatha is a pure Primus americwia, but it comes 
oO near being sterile that, although blooming abundantly, 99 per cent of the blooms 
are without pistils, and on that account it is of no value except for experimental 
purposes. 

From ten blossoms pollinated with pollen of Hammer, a probable hybrid between 
P. amerkaua and P. hortnlana, the fruit differed slightly in shape, but was other¬ 
wise very fine and equal to the first cross. Ten blossoms pollinated with the pollen 
of New Ultn developed normal fruits rather inferior to the self-fertilized Wolf. Ten 
blossoms pollinated with pollen of a supposed new species indigenous to Minnesota 
developed very small fruits and changed the fruit from nearly freestone to a perfect 
cling. Ten blossoms pollinated with the pollen of Early Red set no fruit. Ten 
blossoms pollinated with the pollen of Carolina developed fruits much inferior to 
those of the self-pollinated Wolf. As a check 10 blossoms were self-pollinated, and 
they developed fair fruits, inferior to those fertilized "by Hiawatha and Hammer, 
but superior to the other crosses. 

Again a chance seedling was planted almost under the top of a tall Weaver plum. 
For several years the fruit was a large flat tush oblong freestone of good quality and 
very productive. This plum being so much better in quality than the Weaver, the 
Weaver tree was cut down, and ever since the fruit has been smaller, nearly round, 
and a perfect clingstone. Last spring pollen from Weaver was applied to a few 
blossoms and the fruits clearly showed the effect of the foreign pollen. 

The effect may sometimes be observed only in the seeds. Last year, while open¬ 
ing some hips of a native wild rose which had been hybridized with various hybrid 
Remontant roses, several seeds were noticed of different color and shape from the 
others in the same hip. The seeds were planted separately and produced seedlings 
which can scarcely be distinguished from Remontants, and as yet show no hybrid 
character. 

The author concludes “that between slightly differentiated individuals of the 
same species there is an immediate secondary effect of foreign pollen.’* 

The Carbohydrates of the fro it of the Kentucky coffee-nut tree (Gym- 
NOCLADUS canadensis).— Investigations on the pulp or gum of the seed pods of this 
plant reported by W. E, Stone and W. H. Test in Amer.Chem. Jour. (vol. 15, JS T o. S, pp. 
660-663) show that “sucrose and glucose are both present in large quantities, while 
the insoluble portion contains bodies or a body which on inversion yields a pentose 
and glucose, to which the name of gluco-arahan may be provisionally applied.” 

International Congress of Applied Chemistry.— An International Congress 
of Applied Chemistry will be held in Brussels, beginning August 4, 1894, and last¬ 
ing a week. The congress will be divided into four sections, i. <?., sugar industries, 
agricultural chemistry, food products and public health, and chemical biology. 
According to Chemical News, “it is proposed to start eventually a ‘Review of 
Reviews of Aj>plied Biological Chemistry / published in several languages, and con¬ 
taining a resurnA of chemical work of this description from all parts of the world,” 
Further,information as to the congress can he obtained from the general secretary, 

; M. Saehs, ; 68, Rue d’Allemagne, Brussels. 

Great Britain.— From a preliminary statement of the estimated production 
of wheat, barley, and oats in Great Britain, it appears that the total production of 
wheat and barley lias decreased between one seventh and one eighth from that of 
1892. This is due largely to a decreased acreage, although there was also a decreased 
yield per acre, except in Scotland. Oats show but a slight decrease, due entirely to 
decreased yield, as there was a larger acreage in 1893. 

On night frosts and the means of preventing tiieir ravages.— This is the 
title of a pamphlet of 78 folio pages, by Selim Lems train, printed in English and 
forming No. 3 of vol. xx of Acta Societatis ucieMiaruni fenniew. The fact that Fin¬ 
land suffers several times in every century from disastrous frosts during the grow- 
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iug season, followed by famine, led the author to study the nature and causes of 
this phenomenon, with a view to discovering means of protection against it. In 
this work he was aided by a small appropriation from the Finnish Government 
(2,000 francs or $380). The study of the nature and causes of frosts led to the con¬ 
clusion that they could be prevented either by the production of artificial, clouds or 
by creating currents in the air.or by both means combined, and resulted in the 
development of two methods of prevention based upon these principles. In each 
method frost torches of special construction are used. These frost torches consist of 
tubes of well-dried peaty mud and kindling cylinders which can be inserted into the 
tubes. 

The tubes are molded by machinery and are 20 cm. (5 inches) long and 13 cm. (31- 
in dies) in diameter, with an opening of 4.5 to 4.7 cm. (1£ to 1£ inches). “If.they 
are well dried they may be placed in the field which is to be protected and remain 
there all the time frost may he expected or until they are used, for the rain affects 
only their surface and they dry very soon. 

“The diameter of the kindling cylinder is 4.5 cm. (1£ inches), its heights cm. 
(finch), with an opening of 1 cm. (§ inch). When moistened with a little petro¬ 
leum the kindling cylinder is put a little more than its length into the sloping mud 
tube and kindled. At first it burns with flame, but begins soon to produce so much 
heat that the mud tube begins to carbonize. The torch thus constructed can be 
manufactured at a price of 3 or 4 centimes (0.6 to 0.8 cent), and possesses in a 
high degree all the [desired] qualities.” 

First method ,—“The field which is to be sheltered must be carefully examined, to 
discover if a current of cold air from some bog land, situated on a higher level in 
the neighborhood, is to be expected. This current must be cut off by means of 
torches placed not more than 2 meters apart. 

“If the field lies in the open, in meadow or bog lands, the torches must be placed 
all round the field 3 meters apart (5 steps), and along the borders of ditches at a 
distance of 15 meters from each other (25 steps).” 

The numbers of torches required for different areas are as follows; “For 10 hec¬ 
tares (24.7 acres) 1,100 torches; for 5 hectares, 600 to 650; for 4 hectares, 500 to 550; 
tor 3 hectares, 400 to 450; for 2 hectares, 270 to 320; tor 1 hectare, 160 to 210; and 
for 0.5 hectare, 100 to 150.” A number of torches must always be held in reserve for 
special currents of cold air. 

“ If the field in question is surrounded by forest or hills so that no open fields lie 
between, the number of torches can be diminished by 10 to 20 per cent, and this may 
also be done when the field lies on a slope and is well drained with open ditches. 

“ The torches should be lighted shortly after sunset during the months of June 
and July, but in May, August, and the beginning of September, they need not be 
lighted till after midnight, unless the temperature has fallen below 0 earlier.” 

This method has proved very effective in numerous trials. Assuming that these 
protective measures must be taken 4 times in ten years in Finland, the average 
cost for that period is estimated at $6.80 per $1,000 worth of crop annually. The 
cost will be somewhat greater on smaller areas, “but if home-made the torches will 
he cheaper, so that in this case the, cost need not be greater than the above calcula¬ 
tion.” 

Second method .—The second method, depending upon the use of these torches to 
create currents of air and thus to raise the temperature of the layer of air near the 
surface of the soil, has not been tested, but in view of various theoretical con¬ 
siderations, which arc discussed, it appears to be a promising means of protection. 

“It is clear that if this method proves successful, the cost of protection is brought 
down to a point which makes insurance against damage by frost possible. The pro¬ 
tection against frost should lie in this case on the insurance company.” 

' Some such system of insurance seems to be necessary, since in the experience of 
those who have investigated the subject during the last ten years It appears evident 
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that the farmer can not he relied on to take the necessary protective measures him¬ 
self. 

Foreeasts of night frosts .—'“It is, of course, of the greatest importance to interpret 
correctly the warning signs given by nature before a frosty night,.so that the pre¬ 
ventive- measures are not needlessly precipitated. A night frost never comes una¬ 
wares, and its forewarnings are fortunately sure and easily interpreted, especially 
those of the general, extensive frosts. v . 

From extensive observations on the subject the author lays down the following 
rules regarding the forecasting of frosts: 

The danger of frost is great if a calm comes on after clear cold days having a lo^r 
temperature. 

u The danger is greater in proportion to the dryness of the air, and greatest if the 
dew-point is below zero. 

“ The probability of frosts can be judged from the color of the sky after sunset; 
the more the blue tone predominates the greater is the danger; if the color tends 
more towards gray the danger is less. 

“If even a very slight motion in the air continues to within an hoar or an hour and 
a half before sunrise no damage by frost need be feared/’ 

M. Yille’s views on agriculture. —Chemical News (68, Nos. 1772 and 1778) reviews 
some of the recent publications of M. Georges Yille, of France. He recommends 
green manuring or “si deration,” as he calls it, using for that purpose leguminous 
plants which collect nitrogen from the air. “Where there is at hand a good market 
for dairy products, meat, or wool, he upholds live stock as remunerative. 4 .But 
how,’ he asks, i can any number of cattle supply manure to keep the pastures fertile 
and at the same time supply manure for the cultivated land ! ’ He seeks to convince 
the farmer that to keep cattle as producers of manure is a capita] error. Such 
manure, if carefully valued, is found to cost more than its actual worth and much 
more than the cost of an artificial manure of equal or superior value. Farmyard 
manure is found to contain only 1.48 per cent of plant food; it has the defect that 
its composition can not be varied according to the requirements of any particular 
crop. Further, if a pasture land is poor in phosphates, the excreta of cattle fed 
upon it can not be ricll in phosphates, and will he very ill adapted as a fertilizer for 
any crop which is in need of phosphoric acid. In one of liis works (La Better ace et 
la legislation des Sucres) M. Ville cautions his readers against the use of the Stassfurt 
potash salts. He contends that night soil, at least if applied to the sugar beet, 
yields very heavy crops, but at the expense of the quality of the roots, win ah are 
hollow and poor in sugar. He places the sources of nitrogen in the following ascend 
nig series as regards their efficiency: Organic nitrogen, ammonium sulphate, sodium 
nitrate, and potassium nitrate. 

“He insists on the maintenance of a due equilibrium among the constituents 
of plant food; if any one of these ingredients is in excess, the surplus contributes 
neither to the quantity nor to the quality of the crop, hut remains in the soil 
without being taken up by the plants and is consequently wasted as far as the 
farmer’s returns are concerned. M. Ville’s conclusions agree in the main with those 
of the leading agricultural chemists in this country; but there is one important dif¬ 
ference. He classes lime as one of the four constituents with which soils—without 
distinction of their character—are not provided by nature to an extent sufficient for 
the growth of the, plants. Hence it figures in all his formulas in the state of calcium 
sulphate, gypsum. Now. in England, experience has shown that—except for certain 
special crops, such as clover—gypsum is of no appreciable value. Hence plants have 
been divided into calciphilous and caleifugous. The former grow by preference 
naturally in calcareous earth and when growing in ordinary average soils are dis¬ 
tinctly benefited by dressings of lime or of manures containing lime. The caleifu¬ 
gous plants, on the contrary, may be exterminated by the application of lime. If 
we consider that the proportion of calcareous matter in the soils capable of cultiva- 
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tiion may exceed 30 per cent, we may be surprised when told that lime is universally 
necessary, as are nitrogenous matter, phosphoric acid, and potash.” 

Laboratory for the German Agricultural Society.— The German Agricultu¬ 
ral Society has established an agricultural chemical laboratory in Berlin. The 
object of this laboratory is to perforin the chemical work in connect ion with the 
scientific experiments and undertakings of the society. The laboratory is in charge 
of Dr. J, H. Vogel, the agricultural chemist of the society, with Dr. Hiifke, of 
Berlin, as assistant. 

Personal mention. —Dr. Joseph Boehm, professor of botany in the University and 
in the High School for Soil Culture in Vienna, died December 2, in his sixty-third 
year. 

Dr. Theodore Cooke has been chosen as scientific director of the Imperial Institute 
of India. 

F. Matoxischek has been appointed assistant in the Botanical Institute in the Royal 
University of Prague. 

Paul Giraud of Saint-Barn abd (Marseilles), an eminent French horticulturist, 
died recently. He devoted much of his life to the improvement of fruit culture. 
Upon the appearance of the phylloxera he was one of the first to use bisulphide of 
carbon as a remedy. His recent work has been on the varieties of American vines, 
one of which bears his name. 

Recent articles by station workers. —Botanical Gazette (vol, XT III), The 
bacterial flora of the Atlantic Ocean in the vicinity of Woods Holl, H. L. Russell, 
pp. 489-447; Studies in the biology of Uredinecv, M. A. Carlcton, pp. 447-457. 

Garden and Forest (vol. VII), Spraying apple orchards, E, G. Lod email, pp, 25, 26; 
Forcing houses in dark climates and damping off, L. H. Bailey, pp. 26, 27. 

Toney Bulletin (vol. XX), The Solandi process of sun printing, B. D. Halsted, }>p. 
485-488; Heliotropism of the common mallow, B. D. Halsted, pp. 489, 490. 

American Florist (vol. Till), The brown or soft orange scale ( Lecaniim hesperidum) 
on roses, F. M. Webster, p. 674. 

Agricultural Science (vol. VII), The aim and methods of investigations in stock 
feeding, H. P. Armshy, pp. 481-492; Broom sedge, sedge grass (Androyogon virginicm), 
H. J, Patterson, pp. 493, 494, 
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The Division of Botany of tills Department lias inaugurated a seed 
collection in connection with the TJ. S. National Herbarium, which is 
intended to include seeds of all the species of plants obtainable, espe¬ 
cially weeds and forage plants. 

The seeds, when not too large, will be placed in flat-bottomed speci¬ 
men tubes of two sizes, the smaller 5 cm. long by 1.5 cm. in diameter, 
the larger twice these dimensions. These tubes will be labeled, sys¬ 
tematically arranged, and placed in covered trays made of binders’ 
board. Fleshy fruits of native American plants will be put into simi¬ 
lar bottles filled with a preserving fluid. Authentic herbarium speci¬ 
mens of plants raised from the seeds represented or of plants from 
which the seeds were obtained will accompany the collection whenever 
possible. 

Seeds of North American weeds, grasses, and other forage plants are 
especially desired and the cooperation of all botanists is earnestly 
requested. As tar as practicable, exchanges of seeds, herbarium 
material, or the publications of the Division will be made. In the case 
of weeds and forage plants a liter of seed is desired in order that col¬ 
lections may be prepared for distribution to agricultural colleges. 

In addition to the work above outlined the Division of Botany is about 
to undertake the testing of various seeds as to their purity and germi- 
native power. For this purpose a laboratory will be fitted up and 
equipped after the most approved methods of American and European 
seed-control stations. In this laboratory and in the open air physio¬ 
logical experiments connected with seed germinatiori and development 
will be conducted. Histological studies may ultimately be made to 
determine the structure of the seeds of American weeds and forage 
plants, and, if possible, to elicit facts of taxonomic value. The entire 
work wdll be carried on with especial regard to its economic impor¬ 
tance, while the collection will be particularly useful for reference. Mr. 
GL H. Hicks, recently instructor in botany at the Michigan Agricul¬ 
tural College, will have charge of this work under direction of the 
Botanist of the Department. 
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The report of experiments at the North Carolina Station (see p. 686) 
on the feeding value of silage made of a mixture of green soja beans 
and fodder corn is of much practical interest as it adds another link to 
our meager knowledge on this subject. One drawback to the exten¬ 
sive feeding of corn silage, and to corn in general, is its low percentage 
of protein, it has been suggested to remedy this in the case of silage 
by mixing a quantity of green soja bean or some other green leguminous 
crop with the corn and ensiling the two together. G-oessmann tried 
this and found that the mixed silage, consisting of equal parts by 
weight of fodder corn and nearly mature soja bean, kept well and con¬ 
tained more than one and one half times as much protein and ether 
extract in the dry matter as the silage from the same corn ensiled alone. 
The exact figures were 14.27 per cent of protein as compared with 8.97 
per cent, and 5.37 per cent of crude fat as compared with 3.27 per cent. 
The relation of nitrogenous to nonnitrogenous materials was 1:9.9 in 
the corn silage and 1:5.7 in the mixed silage. Dr. Goessmann says: 
“ The composition of the dry vegetable matter of the mixed silage com¬ 
pares well with that of a medium quality of red clover hay.” 

Recently the North Carolina Station tested the digestibility of mixed 
soja-bean and corn silage by feeding it to goats, and found the protein 
to be much better digested than that of corn silage, and the other 
ingredients equally as well as in the case of corn silage. With refer¬ 
ence to its feeding value it was stated in that connection: u Soja-bean 
silage has been fed in our stable long enough to' give assurance of its 
value. For milch cows it has seemed to arrest the natural decline in 
yield for a time, when fed after a long period on corn silage. This may 
have been partly due to other causes, as changes in grain fed and 
approach of spring. Fed to a bull of a little under 1,000 pounds weight 
for over five -weeks, at the rate of 45 pounds per day, the bull made 
a slow but steady gain in 'weight.” This station now reports further 
trials with this mixed silage, feeding it to steers and to a bull. Good 
gains were made for a long period, even when the food consisted very 
largely of the mixed silage; and the silage was eaten with little waste. 

In view of the favorable results thus far secured it seems desirable 
that this manner of making silage be given a thorough practical trial. 
Experiments in ensiling eowpeas and other leguminous crops have 
shown their adaptability for that purpose. The silage is of good 
quality and is relished by cows. It has been suggested that the corn 
and soja bean or cowpea be grown together or so that they can be con¬ 
veniently mixed when harvested. Such practice would enable the 
farmer to take advantage of the free nitrogen of the air and incorpo¬ 
rate it into his crops even when growing corn for silage, and would 
result in a considerable saving of grain. 




EXPERIMENT STATIONS IN HOLLAND. 

^ W. 0. Atwater. 

The following account of the experiment stations in the Kingdom of 
Holland is taken in part from published reports by Prof. Adolf Mayer,* 
in part from personal communications by Prof. Mayer, and in part 
from notes of a late visit by the writer at the station in Wageningen. 

The first experiment station in Holland was established in 1877, 
nearly twenty-live years after the founding of the first institution of 
the kind in Germany. According to Prof. Mayer the reason why 
experiment stations were introduced in Holland so much later than in 
several of the other countries of Europe is really fourfold. The gen¬ 
eral spirit of the Government is less paternal; in other words, the Gov¬ 
ernment concerns itself less with the establishment of institutions and 
regulations for special purposes of public welfare. The activity of the 
country is more commercial. Holland has extensive relations with its 
colonies in different parts of the world, and relatively more of its energy 
is devoted to trade and less to agriculture than is tlie case with most 
other countries of Europe. The agricultural societies of the different 
countries are not united and their influence is not centralized as it is, for 
instance, in Germany. And finally the farmers themselves are well-to- 
do, contented, conservative, and slow to adopt new ideas. 

An institution which has been regarded as a sort of experiment sta¬ 
tion has existed for not far from thirty years in the Experimental 
Garden at Deventer, which was established and has been supported 
by a society. Its purpose, however, has been almost entirely horticul¬ 
tural ; it has had no laboratory, and has carried on very little of experi¬ 
mental research. 

A number of men connected with educational institutions in Hol¬ 
land have been actively engaged in agricultural inquiry for many 
years. Chief of these was the late Prof. Mulder, author of Die Chemie der 
■Aekerkrume , whose work in agricultural and physiological chemistry 
is widely known. To a later generation of men distinguished in agri¬ 
cultural investigation belong Prof. Gunning, of the University of 
Amsterdam; Prof, van Bemmeler, of the University of Leyden; Prof. 
L. Mulder, formerly of Deventer; and Mr. G. Keinders, instructor in a 
secondary school in the province of Groningen. ' 

’ amlwVVera. P p, 71,Tad 38, p7i4L 
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THE VAG-ENINOEN STATION. 

Tlie occasion of the establishment of the first actual experiment sta¬ 
tion was the organization of a new agricultural academy. An agri¬ 
cultural school formerly existed in loose connection with the university 
at Groningen, but it was not successful, and after a time was given up. 
Attempts were made to meet the need for agricultural instruction 
by adding it to the courses of the higher secondary schools in different 
provinces, but the effort failed for lack of the right kind of teachers 
and appliances. At length steps were taken to found a central agri¬ 
cultural school with the support and under the control of the Govern¬ 
ment, and, as the result of the labors of Dr. Salverda and others, an 
institution of the secondary school grade, called the Rykslcmdbouw - 
school was established under the direction of the Minister of the 
Interior at Wageningen, an old and quaint but pleasant village not 
far from the city of Arnlieim. In general character this school some¬ 
what resembles the German agricultural academies, such as that at 
Hohenheim. It is located on a farm, is well equipped with buildings 
and appliances for instruction, and has been fortunate in having a 
competent corps of instructors, a number of whom have attended 
German agricultural schools, and several have been of German birth 
and training. 

The first experiment station in Holland was established at Wagen- 
ingen at the same time as the school, and like the school it is under the 
control of the ministry of the interior. Its official name is Proefstation 
der Bykslandbouwschool, or more briefly, Ryksproefstation, Dr. Adolph 
Mayer, a young German who had already distinguished himself as an 
agricultural chemist and whose writings and investigations have become 
well known m the United States, was made director. Competent assist¬ 
ants were appointed and operations were begun early in the year 1877. 
The work was carried on with an earnest spirit and the station speedily 
became a success. 

At the outset and for a number of years the principal work of the 
station was that of examining fertilizers, seeds, feeding stuff's, soils, and 
the like. Here, as in many other instances, there was more demand 
for the exercise of the so-called control of commercial wares than for 
abstract inquiry. At the same time arrangements were made for 
experimenting in the laboratory and in the field. In 1880 provision 
was made for the erection of a plant house, and at about the same time 
the enlargement of the facilities of the school for practical instruction 
and dairying increased the resources of the station in this direction. 

At the head of the management # of the station was the director, who 
was likewise instructor in agricultural chemistry io the school. In 
certain respects the director of the station is subordinate to the director 
of tlie school, but in the nomination of assistants and other members of 
the station staff he is responsible to the Minister of the Interior. 
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The arrangements for control of fertilizers and feeding stuffs in 
Holland were prescribes by lawn A regular form of contract was 
made by Government authority *o apply to articles sold. Opportunity 
'was given to dealers to sign this contract. They thus obligated them¬ 
selves to state and. guaranty the character and composition of their 
wares, which it was made the function of the station to examine. The 
inspection of the goods at the place of sale by the officers of the station 
was not made a prominent feature of the control. Arrangements were 
also. made for the examination of feeding stuffs, although not for a 
similar official control. 

The financial responsibility for the station teas by its organization 
assumed entirely by the Government. All receipts for analysis and 
the like are covered into the treasury from which the expenses of the 
station are paid. Provision is made for annual estimates of expenses, 
to be j^saftde by the director of the station and transmitted by the 
director of the school to the Minister of the Interior. The total 
expense of the station for the year 1878 was 9,550 florins (about 
$3,920), of which a little over $1,200 was received from fees, and the 
rest'was paid by the Government. During the same year, which, was 
tjie first in wl ' *U the station had been fully organized, the number of 
specimens analyzed or otherwise examined included 219 of fertilizers,' 
218 of seeds, 137 of feeding stuffs, 16 of other agricultural products, 
and 99 of soils, making a total of 689. 

The Wageningen station thus fairly established ; moved on success¬ 
fully for some ten years. Its force came to include, besides the 
director, three assistants and the necessary laboratory servants and 
helpers. The number of paid analyses rose from 689 in 1878 to 1,886 
in the year 1889. Its work came to be more and more widely appreci¬ 
ated and the establishment of other stations was talked of. 

OTHER STATIONS IN HOLLAND. 

About the year 1879 the agricultural depression began to be felt in 
Holland. As it increased in severity the means for relief were con¬ 
sidered more and more. In the year 1886 the Government appointed 
a commission of 25 persons to investigate and report upon the causes 
and means for betterment. The report of this commission, made some 
time later, included recommendations for. enlargement of the agricul¬ 
tural instruction and the establishment of more experiment- stations. 
'The recommendations regarding experiment stations were .adopted by 
the Government. 

As a result three new' stations were established in 1889, all with Gov¬ 
ernment support and control—one at Groningen, in northern Holland;’;' 
. one at Hoorn, in the rich dairy region of the West Friesian peninsula, 
and, one in the ■ southwestern' part of the Kingdom, at Breda, in a 
region where the sugar beet is largely cultivated. Among the special 
^ reasons for locating the stations at Groningen and Breda was the 
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existence in tlie former place of the university and in the latter of an ... 
academy, as experience, especially in Germany, had shown the great 
benefit of having the stations in close connection with educational 
institutions and the decided disadvantage under which they labor 
when located in isolated places in the country. ■ The station at Hoorn 
is less favorably situated in this respect, but it is so near to Amsterdam, 
which is the seat of a university and a center of intellectual activity, 
that the disadvantage is not so great as it otherwise would be. 

The station at Wageningen was continued, but arrangements were 
made by which it v'as relieved of a large part of its mirk in connec¬ 
tion with control of fertilizers, seeds, and feeding stuffs, and enabled 
to give its attention more exclusively to scientific inquiry. It was at 
the same time made specifically a department of the Agricultural 
Academy. While it remained subject to the Ministry of the Interior 
the other stations were placed .in the charge of the ministry of com¬ 
merce and industry. 

HOLLAND EXPERIMENT STATIONS IN GENERAL. 

The organization and functions of the Holland stations are defined 
by royal decree. In accordance with this the director of each station 
is appointed by the king. The assistants and servants are nominated 
by the director and appointed by the minister. The officers of the 
station receive, in addition to their yearly salaries, certain percentages 
of the fees for analyses, the director having 5 per cent, each assistant 
3 per cent, and the servants 1 per cent of the total amount. The 
directors of the three last established stations, with the director of 
the station at Wa gen in gen, form a board of which the director last 
named is the president. This board has to do with the general 
interests of the stations. It meets at least twice each year, decides 
upon official methods of investigation, which must be continued for at 
least a year, arranges for annual reports, and makes propositions for 
alterations in the station regulations and schedules of prices for analy¬ 
ses.'. These' propositions are submitted to a commission which has the 
general charge of the stations. '. . 

■ The experiment station commission just named consists of not less 
than f> nor more than 8 persons, appointed by the king. Each member 
holds office five years and may be reappointed. The commission 
■ decides upon its own rules of action, which must, however, be approved 
by the Minister of the Interior. In effect, this commission under the 
minister has the general oversight of the experiment station system. 

The examinations of materials made in the exercise of control of fer¬ 
tilizers, feeding stuffs, etc., are carried on in accordance with the meth¬ 
ods decided upon as above explained. The Government assumes no 
responsibility for the correctness of the results, but in case of dispute 
the central station at Wageningen is made tlie referee. 

Among the special regulations is one which 'provides that no station 
official shall engage in analyses or examinations on his own account. 
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METHODS OF ANALYSES. 

These are, for the most part, the same as used by the German 
stations, and differ but little from the methods of the United States 
Association of Official Agricultural Chemists. Among the points of 
difference, which are mainly those of minor detail, the following may 
be mentioned: 

In the determination of nitrogen by the Kjeldabl method, the potas¬ 
sium or sodium sulphide used to precipitate the mercury is mixed with 
the concentrated soda solution when the latter is prepared, thus 
slightly diminishing the amount of manipulation.* In the determina¬ 
tion of fat (ether extract) in feeding stuffs, when a first extraction has 
been made in the usual way, and the reaction of extracted material is 
found to be strongly acid, the latter is neutralized with alcoholic solu¬ 
tion of potash, to make potassium salts of acids such as lactic add; 
thereupon the whole extract is dried, i e.< freed from alcohol, and then 
treated again with ether to separate the pure fats. 

Crude fiber is determined by the method of Holdefleiss. t 

The substance is brought into a pear-shaped receptacle, somewhat 
like a separatory funnel. At the junction of the stem with the funnel 
proper, a mat of glass wool or asbestos is introduced, and the lower 
end of the stem is closed with a rubber stopper. The substance is 
treated in the ordinary maimer with acid and alkali, the boiling being 
produced by passing live steam through the liquid. The liquid is 
drawn, off through the stein, the mat serving as a filter. By the use 
of this apparatus the removal of the material from the flask for wash¬ 
ing is obviated. 

In analysis of Thomas slag the material is sifted in sieves of 1.5 
mm. mesh and the portion which does not pass through is counted 
as valueless. 

To what was said of the examination and control of fertilizers, feeding 
stuffs, etc., the following may be added: All dealers in fertilizers who 
subscribe to the contract to guarantee their wares are obliged by the 
terms of the contract to state the composition of all wares sold. The sales 
may be (1) upon the basis of the actual percentages of valuable ingredi¬ 
ents, ix n by fi£ units, ?? as is common with us in the wholesaling of nitrog¬ 
enous fertilizers by units of ammonia; in such cases the per cent of each 
valuable ingredient is rated at a certain price and the percentages are 
determined by analysis at the station of samples of the articles as sold. 
Or (2) the sale may be at a fixed price for material of stated composi¬ 
tion, a"s the more common retail practice with us. When the sale is on 
this basis, provision is made for recompense by the seller in case the 
percentages are found by station analyses to fall below the guaranty. 

* TMs has been found advantageous in the experience' in the writers laboratory. 

t See Maereker, Bieler, and Selmeidewind Ftseh. Die Vcrsachssta t i on Halle a/S, 
p. 18; Larnlw. Jahrlmcher 6, Sup. p. 101 ; anal. Chem., 16, 498; and Experiment 
Station Itecord, vol. 5, p. 459 
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Iii the guaranties of percentages a certain range is, however, allowed. 
This is in fertilizers, for potash and phosphoric acid 1 per cent; nitrogen, 
6.5 per cent; in feeding stuffs the range is, protein (1ST. X. 6.25), 2 per 
cent; fat, 1 per cent; nit'ogen-free extract, 4 per cent. 

The sellers guarantying their wares under contract pay certain fees 
toward covering the expense of the analyses. The annual rates for 
each dealer are: For any number of determinations up to 50, 56 gulden 
($20.50) ; from 51 to 150 determinations, $30.75; for any number of 
determinations larger than 150, $41. 

Examinations are also made for individuals at certain rates. Thus 
the tariff of 1892-93 included the following rates for citizens of Holland. 
Double these prices were charged to foreigners: 


Moisture-■.. 21 

Phosphoric acid, water soluble. 62 

Phosphoric acid, citrate soluble. 62 

Phosphoric acid, total. 62 

Nitrogen, as ammonia.■... 51 

Nitrogen, as nitric acid.. 51 

Nitrogen, other forms.. 62 

Nitrogen, total... 82 

Potash. 62 

FEEDING STUFFS. 

Cents. 

Moisture. 21 

Protein. 62 

Pat.......!.‘.. 4-1 

Crude fiber. 62 


For analyses in large numbers the directors of the stations are 
allowed to make contracts at lower prices, at their discretion, with, the 
consent of the minister of the interior. 

In brief 1 , the Government provides laboratories and experts for the 
testing of wares as sold, and makes regulations by which, dealers who 
choose can place their goods under control on the condition that they 
agree to state exactly the character of their wares, pay a small part o 
the expense of the examination, and make good any deficiencies in the 
quality of the materials they sell. 

The experiment station system in Holland is in many respects similar 
to that in Belgium* * In each country there are stations in the different 
provinces devoted especially to examinations of agricultural and other 
products, and a central station connected with the principal schools of 
the country and devoted more especially to experimental inquiry. The 
system in each country is organized by the Government, which pays all 
of the expenses, except in so far as the latter are covered by receipts for 
the examinations of products sold. The adoption of uniform laboratory 

# Sc© Experiment Station Record, vol. 5, p. 550, 
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methods is providedfor, as the Government also makes specific arrange¬ 
ments for the examination and control of the sale of agricultural prod¬ 
ucts. But the control in each case is entirely voluntary. Sellers are 
at liberty to place themselves under it or not, as they choose, and 
buyers may deal with dealers under the control or not, as they like. 
In each ease the organization of the experiment station system is based 
upon the experience in neighboring countries, but is modified to suit 
the conditions of the country in which the stations are located. In 
both countries the experiment stations have been in operation for a 
considerable number of years, and have become a prominently useful 
part of the educational and scientific systems. 

The following are some of the lines of experimental inquiry followed 
by Prof. Mayer and his associates, mainly at the Wageningen Station: 
(1) Soils, fertilizers, etc. ; (2) respiration of plants, and kindred ques¬ 
tions in vegetable physiology; (3) fermentations; (4) the effects of 
climate, methods of culture, fertilizers, and other factors upon the 
development and quality of tobacco; (5) feeding stuffs, including 
especially the effects of methods of curing and treatment (silage); (7) 
milk, butter, and oleomargarin, including methods of analysis, digest¬ 
ibility, and nutritive values. 

The location of stations and directors, in 1893, were as follows: 

Wageningen, Central Station: Director, Prof. A. Mayer; chief of 
division of seed control, F. F. Bryning. 

Goes (station removed in 1893 from Breda): Director, Dr. A. J. 
S waving. 

Hoorn: Director, Sir Dr. K. EL M. van der Zande. 

Groningen: Director, A. F. Holleman. 

The station at Wageningen has two assistants and the others one 
each, besides laboratory servants and helpers. 



ABSTRACTS OF PUBLICATIONS OF THE AGRICULTURAL EXPERIMENT STATIONS 

IN THE UNITED STATES. 


CHEMISTRY— MINERALOGY —ZOOLOGY. 

Report of chemist, R. G. Kedzie {Michigan Sta . Report for 1892, 
pp> 181-184 ).—A brief outline is given of the work of the chemical 
department of the station during the year, including the examination 
of fertilizers, wheat and wheat straw, and honey, and meteorological 
observations (see below). A plan of x>roposed work in 1893 is sub¬ 
mitted, 

Notes on the mineral resources of Wyoming, W. 0. Knight 
(Wyoming Sta . Report for 1893 , Appendix, pp. 103-212). —A reprint of 
Bulletin Ho. 14 of the station (E. S. R., vol. v, p. 507), 

Ground squirrels, P. J. Hiswander ( Wyoming Sta. Report for 
1893 , Appendix , pp. 23-35). —A reprint of Bulletin Ho, 12 of the station 
(E. S. R., vol. IV, p. 802).' 


METEOROLOGY. 

W. H. Beal, Editor. 

Meteorological observations at the Massachusetts Hatch Sta¬ 
tion, 0. D. Warner and F. L. Warren {Massachusetts Hatch Sta~ 
Met. Bui. No. 60 , Dec., 1893, pp. 4). —Daily and monthly summaries of 
observations for December, 1893, and a general summary for the year. 
The annual summary is as follows: Pressure (inches).—Actual max¬ 
imum, 30.61, December 14, 9 a. m.; actual minimum, 28.69, February 
20, 1 a. m.; mean reduced to sea level, 30.047 5 annual range, 1,92, 
Air temperature (degrees F.).—Maximum, 96, June 20; minimum, —3, 
January 17; mean, 47.7; annual range, 99; maximum mean daily, 83.8, 
June 20; minimum mean daily, 4.7, January 17; mean maximum,- 55 . 7 ; 
mean minimum, 39.9; mean daily range, 12.7; maximum daily range, 
38, February 6 ; minimum daily range, 1, February 13. Humidity.— 
Mean dewpoint, 37.9; mean force ofvapor, 0.4145; mean relative humid- 
ifcy, 71.1. Precipitation. —Total, rainfall or melted snow, 46.94 inches; 
number of days on which 0.01 inch of rain or melted snow fell, 143; 
total snowfall in inches, 74|. Whaler.—Mean cloudiness observed, 50 
per cent; total cloudiness recorded by the sun thermometer, 2,434 hours, 
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or 51 per cent; number of clear days, 101; number of fair days, 96; 
number of cloudy days, 168. TFih/7. —Direction, X., 16 per cent; 
SW., 15 per cent; NW., 14 per cent: S., 11 per cent; total move¬ 
ment, 52,411 miles; maximum daily movement, 486 miles, October 14; 
minimum daily movement, 5 miles, January 23;. mean daily movement, 
143.6 miles; mean hourly velocity, 6 miles; maximum pressure per 
square foot, 374 pounds=864 miles per hour, August 29, 3 p. m. Bright 
sunshine .—Number of hours recorded, 2,672. Mean ozone , 31 per cent. 
Dates of frost. —Last, May 8; first, September 3. Dates of snoic* — 
Last, April 21; first, November 4'. _ 

Meteorological observations at Michigan Station, R. C. Kedzie 
{Michigan 8%. Deport for 189.2, pp. 181-213).— Tabulated daily and 
monthly summaries are given, of observations during 1891, on hours oi 
sunshine, sunshine temperatures, temperature of the air, atmospheric 
pressure, pressure of aqueous vapor, precipitation, relative humidity, 
and wind movement, together with a record for six years of the tempera¬ 
ture of the water of a river flowing through the college grounds. 

The summary' for the year, prepared from the monthly means, is as 
follows: Mean daily temperature of the air, 47.4° F.: mean maximum 
temperature, 57°; mean minimum, 37.10°; percentage of humidity, 70.26; 
pressure of aqueous vapor, 0.232; mean height of barometer reduced to 
32° F., 29.113; percentage of cloudiness, 59; total amount of rain or 
melted snow, 24.78 inches; total depth of snow, 29.75 inches; and num¬ 
ber of thunderstorms, 13. 

Meteorological summaries for North Carolina for October and 
November, 1893, H. B. Battle, C. F. Von Herrmann, and 11 
Nunn {Worth Carolina Sta. Bids . Was. 931k Wov. 15, 1893, pp. 22, charts 
2; and 93c , Dec. 15, 1893, pp. 22, charts 2). —These bulletins contain the 
usual summaries, of observations on temperature, pressure, precipita¬ 
tion, etc., by the State weather service, cooperating with the U. S. 
Weather Bureau. Bulletin No. 93c contains a special article on the 
objects of the service and the results accomplished since its organiza¬ 
tion. 

The State weather service was established in 1886, and since that time has been in 
operation as the meteorological division of the North Carolina Agricultural Exper¬ 
iment Station. 

' An important parj^of the work is the collection of meteorological data determin¬ 
ing the climate of the State. Reports are received from about sixty-six voluntary 
observers and regular observers of the Weather Bureau, and fifty monthly meteoro¬ 
logical bulletins and six annual reports have been published, which contain all the' 
reliable data pertaining to the climate of North Carolina ever collected. * * * 

The weather service also renders practical benefit to the people of the State by 
the distribution of the daily weather forecasts, frost, cold-wave and storm warnings, 
which may be put to immediate use in the everyday operations of life, and are 
.©specially valuable to agricultural and'horticultural interests. 

' The' daily forecasts, issued for thirty-six hours in advance, and distributed by 
telegraph to-sixty places and by mail to nearly three hundred towns in the State, 
are steadily improving in accuracy and consequent benefit to farmers and others. 

16646—Nck 7-3 ;; :: ' ■' 
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The frost and cold-wave warnings yearly save thousands of dollars of damage to 
the tobacco, trucking, and fruit interests by giving information in advance of the 
approach of sudden cold spells in autumn and spring. * * * 

The issue of the Weekly Weather Crop Bulletin during the season of growing 
crops gives valuable information to farmers and others of the current condition of 
crops and prevents outside misrepresentation, which would he detrimental to their 
interests. * * * 

Valuable information for the use of engineers can be furnished in regard to 
excessive rainfalls. 

To physicians the material collected by the State weather service will be found 
a valuable help in studying the relation of climate and diseases. * * * 

Reports are also received daily by telegraph of the average temperature and 
rainfall throughout the cotton region for the benefit of those interested in that 
crop. ***_’■' ** 

For North Carolina a fair determination of the climatic conditions, with special 
reference to the distribution of temperature and rainfall, has been made, and the 
local climatic peculiarities of many places have been ascertained. Charts of nor¬ 
mal temperature and rainfall for the State have been published, which will be 
found of great value in studying various important questions of the relations of 
soil, crops, and climate. 

The accumulation of records of the meteorological elements, now already carried 
on for six years, is indispensable for the study of important questions which await 
solution, such as, for instance: “What regions of the State are climatically more 
suited to certain crops than others? “What conditions of the weather are most 
suitable for the production of the largest crops of tobacco? of cotton? of coni ? ” 
“ Under what weather conditions do insect pests thrive? r etc, 

FERTILIZERS, 

W. H, Beal, Editor. 

Inspection of commercial fertilizers, R. 0. Kedzxe (Michigan 
Bta. .Report for 189,2, pp. 271-279 ),—A reprint from Bulletin No, 80 of 
the station (E, S. voL iy, p. 248), 


FIELD CROPS, 

J. F. Duggak, Editor* 

Grain and forage crops, W. M. Hays (North Dakota Bta. Bui. 
No. 11 5 Nov., 1893 y pp. 32). 

Synopsis, —The crops under experiment were wheat, oats, barley, millet, flax, and 
peas. On all of these tests of varieties were made; on wheat and oats, tests 
of time and methods of sowing; on wheat, tests of plowing to different depths 
and of distances between the drills; and for wheat; barley, and flax, tests of the 
amount of seed. The results for 1892 and 1893 of an experiment in the rotation 
of crops are given. 

Thickness of seeding wheat (pp* 5, 6, 8),—Spring wheat was sown at 
rates of 3, 4, 44, 5, and 6 peeks of seed per acre, With Fife wheat 5 
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pecks, and witli Haynes Blue Stem 6 pecks, gave the maximum yield. 
Distances of 3 and 3J indies'between the drills gave larger yields 
than distances' of 6, 7, 12, and 14 inches. 

Methods of preparing land and seeding wheat and oats (pp. 9-13, 18- 
20).—On land plowed to a depth of 2.34 inches the yield per acre of 
wheat was 9.1 bushels; plowed 4.76 inches deep, 10.3 bushels; plowed 
7.22 inches deep, 9.7 bushels. Many of the experiments with wheat 
and oats were a failure and the crop w T as plowed under. With both 
grains the shoe-chain drill amd shoe-press drill gave better yields than 
the hoe drill, and far better yields than broadcasting. With wheat 
spring plowing gave the best results; with oats fall plowing gave 
slightly the best results. 

Time of sowing wheat (pp. 5, 6).—Two varieties of wheat were sown 
May 19 and 29, the earlier sowing giving, on an average, the larger 
yield. 

Varieties of wheat and oats (pp. 5-7,14-17,21,22).—The average yield 
of 10 plats of Haynes Blue Stem was 6.3 bushels more than the average 
of the adjacent 10 plats of Fife w heat. One hundred and ten samples 
of wheat, embracing many varieties and strains, were tested, and tabu¬ 
lated data for each are given. Twenty-eight varieties of oats were 
tested. 

Varieties of barley (p. 24).—Of fifteen varieties tested the largest 
yield, 35.9 bushels per acre, was made by Improved Black. 

Thickness of seeding barley (p. 25.)—Common six-rowed barley was 
seeded at the rate of 6, 7, 8, 9,10, and 11 pecks per acre. The largest 
yield resulted from sowing 10 pecks. 

Varieties of m illet (p. 25).—On account of a failure in the crop, data 
for this experiment are not given.' 

Varieties of flax (p. 26).—Four varieties of flax were grown. The 
yield of straw ranged from 798 to 1,569 pounds per acre; of .grain, from 
9.8 to 17.4 bushels per acre. 

# Thickness of seeding flax (p. 28).—Turn pecks of flaxseed per acre 
yielded 1,392 pounds of straw" and 14 bushels of seed ; 3 pecks per acre 
yielded 1,110 pounds of straw" and 10.5 bushels of seed per acre. 

Rotation of crops (pp. 27-30).—Tabulated data for the crops of 1892 
and 1893 grown on rotation plats are given. 

Varieties of field peas (pp. 30-32).—Thirty-one varieties of peas were 
tested, the yields ranging from 5.2 to 23.1 bushels per acre. . 

Grasses and forage plants, B. C. Buffum ( Wyoming Sta . Bui Wo, 
16,Bee., 1893, pp. 223-248 ).—Notes on native grasses and on twenty 
varieties of grasses and forage plants grown without irrigation, and 
extended notes on alfalfa, sainfoin ( Onobryehis satim), red clover, 
white sweet clover (MeMlolus alba), blue stem (Agropyritm sp.), redtop 
(Agrostis vulgaris ), gramma grass (Bouteloua oligostachya ), awnless 
brome grass (Bromus inermis ), red fescue (Festuea rubra), English rye 
grass (. Lolium perenne), timothy (Phlemn pratense), and Johnson grass 
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(Sorghum Jialepcnse). A catalogue of the forage plants of Wyoming and 
notes on dodder and ergot are given. 

Grasses and. forage plants, B. O. Buffitm ( Wyoming fita. Report 
for ISO'S, Appendix, pp. 223-248 ).—A reprint of Bulletin No. 18 of the 
station (B. S. It. voL v. p. 070), 

Potatoes, L. B. Taft (Michigan Sta. Report for 1892,pp. 251-270 ).— 
A reprint from Bulletin No. 85, of the station (E. S. B., voL in, p. 872). 

Report of the agriculturist of Michigan Station, P. M. Harwood 
(.Michigan Sta . Report for 1892, pp. 175-177).—B rief general notes on 
the lines of work pursued during the year, with a short report of the 
substation at Grayling. 

Wyoming crop report for 1892, A. A. Johnson and F. J. Nis- 
wander (Wyoming Sta. Report for 1893, Appendix, pp. 1-22 ).— A 
reprint of Bulletin No. 11 of the station (E. S. 11., vol. it, p. 825). 


HORTICULTURE, 

Subirrigation in the greenhouse, F. W. Bane ( West Virginia Sta. 
Bui. No. S3, Sept, 1893, pp. 225-270). 

Synopsis .—In greenhouse experiments to test the relative advantages of suhirriga- 
tion and surface watering, sub irrigation was found to hasten the maturity of 
parsley, long-rooted radishes, and spinach, and to increase the yield of tomatoes, 
lettuce, and long-rooted radishes. On turnip-rooted radishes and on beets sub- 
irrigation gave no marked beneficial results. 

In each of three greenhouses one bed was devoted to subiirrigation 
and a similar bed was used for surface watering. Iron and lead pipes 
placed 21 inches apart and covered with 6 inches of soil were used for 
subirrigation. The punctures in the pipes for watering the soil were 4 
inches apart. In one bed both ends of the pipe were carried but above 
the surface of the ground; in the others only the receiving end of the 
pipe was above ground, the other end being closed. To make the 
distribution of water as even as possible, in the end of the pipe, near 
the point where the water entered, these holes were drilled high up on 
the side of the pipe and gradually lowered until the point farthest 
from the receiving elbow was reached. 

Parsley on the subirrigated beds was ready for market when that 
in the surface-watered beds was not over one third grown. Subirriga¬ 
tion largely increased the yield of tomatoes, lettuce, and long-rooted 
radishes; but it showed no marked favorable effect on turnip-rooted 
radishes or on beets. The maturity of spinach was slightly hastened 
by sub irrigation. 

Subirrigation once a week sufficed, but surface watering daily was 
generally necessary. Other advantages of subirrigation noted were 
economy of time, labor, and water, ease of cultivation, and decrease in 
the amount of injury from fungus diseases, 
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The cost of making beds for surface watering in a greenhouse 50 by 
20 feet was estimated at $12.28, and for subirrigation $80, a difference 
of $17.72 in the first cost of beds for the two systems, only half of* which, 
$8.86, is chargeable to the expenses of one year, as the beds are sup¬ 
posed to last two years, Despite the increased first cost, subirrigation 
wafs found to be more economical and satisfactory. 

* Report on fruits, S. T. Maynard ( Massachusetts Hatch St a. BuL 
Ho. 22, Oct, 1893 , pp. 15 ).— Tabulated data for 108 varieties of straw¬ 
berries, 14 of blackberries, 20 of blackcap raspberries, and 20 of red 
raspberries. The following are especially recommended: Strawber¬ 
ries .—Beder Wood, Beverly, Buback Ho. 5, Haverland, Iowa Beauty, 
Greenville, Michel Early, Mrs. Cleveland, Pacific, Parker Earle, Blieil 
Ho. 1, Shuster Gem, and Warfield. Blackberries .—Agawam, Erie, 
Snyder, Taylor, Waehusett, and. Lucretia Dewberry. Blackcap rasp¬ 
berries. —Hilborn, Ohio, Souhegan, and Kansas. Bed raspberries .— 
Cuthbert, Golden Queen, Hansell, Marlboro, Thompson Early Prolific, 
Thompson Pride, and Japanese Wineberry. Brief notes on strawberry 
leaf blight, the strawberry flea or black paria, and May beetle, or June 
bug, are also given. 

Motes on strawberries, L. R. Taet and H. P. Gladden, {Mich¬ 
igan Sia. But Ho. 100 . Aug., 1893 , pp. 15). —Notes on 74 varieties of 
strawberries. The following varieties are commended: Clyde, Green¬ 
ville, Leroy, No. 1 (Allen),-No. 2 (Feicht), No. 3 (Stayman), Weston, 
and Yankee Doodle- 

Report of the horticulturist of Michigan Station, L. R. Taet 
(Michigan Sta. Report for 1892 , pp. 177 - 180 ). Brief notes on the work of 
the year, with mention of the work done at the substations at South 
Haven and Grayling. 

Fruits, nuts, and vegetables, T. T. Lyon (Michigan Sta. Report 
for 1892 , pp. 289-315). A reprint from Bulletin No. 88 of the station 
(E. S. R., vol. iv, p. 555). 

^Fruits at Utah Station, E. S. Bichkan (Utah Sta. BuL Ho. 25, Oct.. 
1893 , pp. 1-11 ).—Notes on 44 varieties of strawberries, 9 of rasp¬ 
berries, 29 of grapes, and brief notes on blackberries, dewberries, 
/gooseberries, peaches, apricots, cherries, and plums. The author sum¬ 
marizes his results as follows: 

Parker Earle has given better satisfaction than any other strawberry so' far. 
Greenville is most promising of any of the varieties which fruited this year for the 
first time. 

Thompson Early Prolific raspberry is very promising for this locality. 

Grapes do well here, if we except such varieties as ripen later than Concord. A 
good list to select from for the extreme northern part of Utah is: Early Victor, 
Worden, Concord, Delaware, Niagara, Prentiss, and Empire State. 

Late peaches must be excluded from our list of possibilities for Logan. 

The Russian apricots promise to be very valuable here, particularly the Gibb and 
Budd. 
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FORESTRY. 

The winterkilling of trees and shrubs, A. Nelson {Wyoming Sta. 
Bid. No. 15, Dee., 18!)3, pp. #13-222 ).—A popular bulletin on the cause 
of 'winterkilling of trees and shrubs. This question, is of especial 
interest in arid regions of the higher altitudes where forestry and 
pomology are carried on with great difficulty. The author considers 
desiccation caused by transpiration as the principal cause of the loss, 
and offers some suggestions as to how this drying out may be prevented. 
The conditions to which the trees and shrubs are subjected' in these 
high elevatiqns tend to cause greater transpiration than is normal, 
through the greater intensity of light and an increased temperature 
caused by the action of the rays of the sun falling upon the objects grow-, 
ing in a rarefied atmosphere. An excessively dry atmosphere tends to 
increase the temperature, which in turn stimulates rootactivity, and even 
in moist soil the roots are not quite able to make good the loss. Much 
more is this true in dry or frozen soils. That plants do transpire at a 
low temperature has already been shown. The leafless shoots of the 
horse-chestnut will transpire at -— 13 ° C. and the yew tree at — 10.7° 0. A 
sandy or gravelly soil is unfavorable to the plant, as it yields its water 
less uniformly than clay soils. Hence the plan tsof the arid regions are 
subject to conditions which conspire against them, viz, a dry atmos¬ 
phere, a gravelly soil, a great difference between the roots in the frozen 
soil and the branches in the intense sunlight, dry winds, and sudden 
temperature changes—all causing transpiration far in excess of the 
absorption by the roots. 

By a series of experiments the author has shown that transpiration 
is directly and proportionately increased by the diminution of the 
atmospheric pressure. This added to the other causes points out plainly 
the cause of a large per cent of winterkilled, tu es and shrubs. 

The remedies suggested are late irrigation and, if possible, irrigation 
occasionally during the winter months. The ice forming over the soil 
will prevent evaporation. The training of the roots in some of the less 
hardy fruit trees so that the trees may be laid down during the winter 
is recommended as of probable value in protecting the trees against 
sudcfeh changes. ; iff vi :N"' ; 

Winterkilling of trees and shrubs, A. Nelson (Wyoming Sta . 
Report for 1803, Appendix , pp. 213-122 ).—A reprint of Bulletin No. 15 of 
the station (E. S. R., vol. v, p. 682). 

Ornamental, forest, and shade trees, E. 8. Rickman ( Utah Sta . 
But. No. 25, Oct., 1893, pp. 11-14 ).—Brief reports on the growth and 
present condition of 25 species of forest trees planted at the station 
and previously mentioned in Bulletin No. 18 (E. S. B., vol. IV, p. 653). 
For rapidly growing trees the poplars are recommended. 



C.83 


SEEDS—DISEASES OP PLANTS. P 


SEEDS. 

Walter H. Evans, Editor . 

Report of consulting botanist, 0. F. Wheeler {Michigan St a. 
Report for 1892 , p. 214). —The principal investigation of the author has 
been in the examination of seeds of grasses and forage plants for impuri¬ 
ties. A sample of clover seed was examined which consisted principally 
of screenings, containing only 10 per cent of pure clover seed, the remain¬ 
der being mainly weed seeds. A small amount was weighed. By count¬ 
ing the number of seeds in this quantity, it was estimated that the 
sample contained over 60,000 weed seeds per pound. 

Distribution of seeds and plants, E. J. Wtckson (California Sta . 
Bui. Ao. 103 , Dee., 1893, pp. 4). —A descriptive list of seeds, cuttings, 
shrubs, and trees offered for distribution to citizens of the State. 


DISEASES OF FLAM'S. 

Walter H. Evans, Editor . 

The spraying of orchards, E. Gr. Lodeaian (Xew York Cornell 
Sta . Bui Ao. 60, Dec., 1893, pp. 255-296, figs. 4 ). 

Synopsis .—The bulletin gives notes on the profits of spraying apple orchards, tests 
of some fungicides and insecticides upon peach foliage, some novel insecticides 
and fungicides, and a summary of results. 

The profits of spraying apple orchards (pp. 257-270).—For spraying 
orchards the spraying pumps, to be economical, should have a large 
capacity. The amount of liquid required to spray a full-grown apple 
tree is about 4 gallons. Spraying in an orchard is facilitated if the 
trees are far enough apart to allow a wagon to pass between the rows. 
Automatic agitators have not given good results. 

The experiments of the author were directed principally upon apple 
scab, that being one of the most serious enemies of the apple. Tests 
were made to prevent this disease, and in doing so to determine (1) the 
number of applications necessary to secure fair fruit; (2) the compara¬ 
tive value of common fungicides; and (3) the comparative value of 
insecticides and the advisability of applying them in combination with 
fungicides. The materials used rvere Bordeaux mixture, ammoniacal 
copper carbonate, fostite, Paris green, and London purple, formulas for 
the preparation of which are given. Two, four, and six applications 
were given the trees at various "intervals. ; 

Tabular information is given showing the effect of the various fungi¬ 
cides upon fruit. In general, for the more susceptible varieties of 
.apples, the greater the number of applications the better the results 
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obtained} but no fixed rale can be given for the number and dates of 
applications. As a rule a fungicide should be applied once before the 
trees blossom, and two applications after the falling of the blossoms 
are necessary upon those varieties-habitually injured by the scab. On 
resistant varieties only one* or two applications can be applied with 
profit. The advisability of making more than one or two applications 
of fungicides to such varieties as Baldwin and Fall a water apples is 
doubtful, but King, Maiden Blush, and Fall Pippin will repay four 
and possibly six applications. 

Of the fungicides used, Bordeaux mixture gave decidedly the best 
results. Following this the order of value of the fungicides was ammo- 
niacal copper .carbonate, Paris green, and fostite. 

But little difference is noted in the two insecticides, both being effec¬ 
tive. Ordinarily two applications of insecticides are sufficient to control 
the ravages of the first brood of codling moths, and later applications 
are of doubtful value. 

Arsenites and fungicides used in the apple orchard appear to be 
equally effective whether applied alone or in combination. Lime added 
to Paris green greatly prevents the injury to the foliage. The action 
of the fungicides upon the foliage was not injurious except in the case 
of the fostite. The size, color, and keeping quality of the sprayed fruit 
was greatly improved, and sprayed apples of the King variety sold in 
the market at $1 per barrel above the unsprayed crop graded as Xo. 1. 

Tests of fungicides and insecticides upon peach foliage (pp. 280,281).— 
The following were each applied three times to trees: Bordeaux mixture; 
Bordeaux mixture and London purple; ammoniacal copper carbonate; 
aminoniacal copper carbonate, lime, and Paris green; Paris green; Lon¬ 
don purple, and fostite. The foliage was injured by the application of 
ail with the exception of the Bordeaux mixture, Bordeaux mixture and 
London purple, and fostite. Neither Paris green nor London purple 
should be used upon peach trees, unless the mixtures are very dilute 
or lime is added to neutralize the corrosive action of the arsenites. Fos¬ 
tite gave only negative results when applied to peach foliage. 

Wovel insecticides and fungicides (pp, 282-293).—The following fungi¬ 
cides and insecticides were given a comparative test: Bordeaux mix¬ 
ture, copper chloride, iron chloride, zinc chloride, zinc sulphate, lead 
acetate, fostite, boron compounds, iodine, nitrate of soda, caustic potash, 
“abretic acid,” kreolin, and antinonnm. Formulas for preparation and 
methods of application are given. The tests were made on the follow¬ 
ing plants: Apple, blackberry, dewberry, gooseberry, raspberry, and 
quince. Bordeaux mixture when properly applied protected the foliage 
of all from fungus attacks. Copper chloride when neutralized seems 
to be a promising fungicide. The experiences of the last season show- 
no benefits arising from applications of iron chloride, zinc chloride, zinc 
sulphate, borax, or boracic acid, iodine, nitrate of soda, u abretic acid,” 
or kreolin. Fostite, a powder containing about 2 per cent of copper, pos- 
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sesses some fungicidal value, but its application to trees is difficult and 
its action so moderate that it can not be generally recommended. It 
possesses no value when dry as an insecticide. Antinomim is dangerous 
to handle, and unless used very dilute is injurious to foliage. It pos¬ 
sesses no practical value for destroying insects by contact. 

On the whole the author recommends Bordeaux mixture in combat¬ 
ing fungi, with armnoniacal carbonate of copper as second choice. 
Paris green and London purple are still considered the best insecti¬ 
cides, the greater value generally being placed upon the Paris green. 

Club root of cabbage and its allies, B. D. Halsted (Few Jersey 
Bias. Bul.Fo.98, Dee., 1898, pp. 16, figs. 9). —A popular bulletin on the 
subject of the club root of cabbage and other cruciferous plants, largely 
based on an article in the Journal of Mycology, vol. vn, Iso. 2 (E. 8. 
B., vol. in, p. 810). In the treatment of this disease preventive meas¬ 
ures must be relied upon. If the crop is diseased all refuse stems, 
leaves, and roots should be burned, and seedlings from hotbeds show¬ 
ing signs of club root should be destroyed. Lime added to the land 
at the rate of 75 bushels per acre has proved effective. It is possible 
that some commercial fertilizers may be found to check this trouble. 
Land should be kept free from shepherd purse, hedge mustard, and 
other weeds of the same family, as their roots may become clubbed 
and thereby propagate the fungus. 

Hot water treatment for smut of oats and wheat, P. M. Har¬ 
wood and P. (x. Holden (Michigan Sta. Report for 1892, pp. 280-288). — 
A reprint from Bulletin 3STo. 87 of the station (E. S. E., vol. iv. p. 352). 


EITGM0LOGY. 

Injurious insects of Maryland, 0. Y. Biley (Maryland Sta . Bui. 
Fo. 23, Dee., 1893, pp. 67-94, figs. 24 ).—A popular bulletin on the life 
history of, and remedial measures tobe adopted against, tkecodling moth 
(Carpocapsa pomonella), June beetle (Allorhina nitida), imported cab¬ 
bage worm ( Pieris rupee), cabbage plusia (Plusia hrassiece), cabbage 
mamestra (Mamestra trifolii), zebra caterpillar (if. pi-eta), cabbage 
evergestis, or pionea (Erergestis rmosalis), cabbage plutella (Flutella 
crucifer arum), harlequin cabbage bug (Murgantia histrionica ), round- 
headed apple tree borer (Saperda Candida), flat-headed borer ( (Jhrysoho- 
thris femorata), tobacco flea beetle (, Epitrmparvula ), tobacco sphinx, or 
horn worm (Protoparce celeus), melon plant louse (Aphis cueumeris), 
asparagus beetle (Crioeeris asparagi), striped blister beetle (Epkauta 
vittata ), and black blister beetle (E. pennsykanka). 

Report of consulting entomologist, G. CL Davis (Michigan Sta. 
Report for 1892 , pp. 215-217).— The author reports upon the rose chafer 
and the celery caterpillars. The rose chafer has been exceptionally 
abundant in parts of the State, and experiments with hot water and 
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kerosene emulsion were made for its repression. Hot water was 
thrown in a solid stream at temperatures varying from 130° to 165° F. 
The work of the hot water was quicker and more certain than the 
emulsion, but neither was successful with the chafers on account of 
their great numbers. Veratrine, a form of white hellebore, made from 
the seeds of Yeratrum sabadilla, was used with considerable success, 
but its present price is such that it is hardly a practicable remedy. 

The celery caterpillars, Papilio aster las and Mamestra picia, have 
been very troublesome on celery during the past season. Directions 
are given for their treatment, and hand picking, pyrethrum, or the use 
of hot water is recommended. 

The forest and shade tree insects of West Virginia, A. D. Hop¬ 
kins ( West Virginia Sta . But, No, 32, May, 1893, pp. 171-251 ).—This 
bulletin is a catalogue of injurious, beneficial, and other insects col¬ 
lected during 1890 and 1893. The list consists of the name of the insect, 
the tree on which it was collected, the date, and other notes regarding 
the habits and life history. An index to families and species of insects 
and,to the trees attacked completes the bulletin. 

Insecticides and fungicides, L. R. Ta.ft (Michigan Sta . Report for 
1892, pp. 224-247). —Reprint from Bulletin No. 83 of the station (E. S. 
R., vol. in, p. 871). 

Report of the apiarist, J. R. Labrabee ( Michigan Sta. Report for 
1892, pp. 217-223). —Reprint from Bulletin No. 30 of the Division of 
Entomology of this Department (E. S. B., vol. V, p. 101). 


ANIMAL PRODUCTION. 

E. W. Aixen, Editor. 

Feeding experiments, P. E. Emery ( North Carolina Sta. Bui. No. 
93, Oct. 7,1893, pp. 46). 

Synopsis. —Three experiments are reported in feeding for beef, i.e., feeding two-year- 
old and three-year-old steers, tied up and inbox stalls, on cotton-seed hulls and 
meal; a comparison of corn silage and soja-bean silage when fed with cotton¬ 
seed meal to steers; and feeding a bull on corn silage or sofa-bean silage alone. 
The best financial result was -withthe two-year- olds, and there was no differ¬ 
ence between tying up and keeping loose in box stall. Soja-bean silage with 
cotton-seed meal appeared to be too rich a ration to secure the full value of the 
food. The bull fed on soja-bean silage alone made an average daily gain of 
nearly two pounds. A popular summary of the bulletin is given in the first seven 
pages. ■ 

A Experiments in fattening stock- for beef with cottonseed hulls and meal 
(pp. 9-40).—The trial included 8 steers—two-year-olds and three-year- 
olds (grades and natives). These were fed on cotton-seed meal and cot¬ 
ton-seed hulls for six periods of twenty days each. The proportion of 
cotton-seed meal to hulls was 1:4 in the first, second, and sixth periods, 
and 1 :6 in thethree remaining periods. In these proportions, food was 
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given ad libitum. Some of the hulls were frequently'left uneaten. Part 
of the steers were tied in stalls and the remainder kept loose in box 
stalls. The full data for each steer as to amounts of food eaten, nutri¬ 
ents consumed in the food, fluctuations in live weight, etc., are tabu¬ 
lated, and summaries are given for steers of different ages, and those 
loose and tied. Some of the steers were sick for awhile during the 
trial, which may have affected the results not a little. 

The 8 steers gained in all 1,523 pounds, the gain of individuals rang¬ 
ing from 98 to 230 pounds. The cotton-seed meal is reckoned at $24 and 
the hulls at $2.50 per ton. The steers were bought at 3 and cents 
per pound and sold at 34 cents. On this basis, there was a profit of 
$3.89 from feeding* the 8 sleers, exclusive of the manure. There was a 
loss with 2 three-year-old steers. As between the steers tied up and 
those kept in box stalls there was no noticeable difference. The two- 
year-olds ate more, food in proportion to their weight, but gave the best 
financial return for the food eaten. The natives fully equaled the 
grades in gain and in profit. 

The article concludes with a discussion of the amount of water drank 
and its influence on the apparent live weight. 

Corn silage and soja-bean silage with cottonseed meal for beef (pp. 
41,42).—Two grade Jersey steers were fed for thirty-two days ad libitum 
on corn silage and cotton seed meal in the proportion of 8 pounds 
of silage to 1 pound of meal. No. 1 ate 1,402 pounds of silage and 
109.13 pounds of meal, and gained 78. pounds; and No. 2 ate 1,239 
pounds of silage and 171.13 pounds of meal, and gained 85.5 pounds. 
They were then fed for thirty-three and thirty-six days longer on soja- 
bean silage in place of corn silage. No. 1 ate 1,422 pounds of silage 
and 184.5 pounds of meal in thirty-three days, and gained GO pounds; 
and No. 2 ate 1,306 pounds of silage and 195.75 pounds of meal in 
thirty-six days, and gained 51 pounds. u The first ration had a most 
excellent effect and the second continued the gain at a rate but little 
slower/ 7 The ration containing soja-bean silage was much richer in 
protein than that of the first period and was considerably richer than 
called for by Wolff’s standard. It is believed that the ration was too 
rich to secure the full value of the food. 

Exclusive silage feeding, and what is a maintenance ration f (pp. 43- 
46).—A Jersey bull was fed ou corn silage alone, or with a little cotton¬ 
seed meal, for fifteen days, after which soja-bean silage was fed alone 
for forty-six days. The gain in weight was from 1.75 to 1.97 pounds 
per day, u a remarkable gain for the food consumed,” ^ 

If other trials confirm the result here given it may he stated that exclusive silage : 
feeding*can he practiced with success in growing, and fattening stock well ■ as in' 
maintenance if the ration is made so as to he fed in a properly balanced condition. 1 ' 
Corn silage by itself must he fed with some other food rich in protein, or the corn 
must he grown with, or at least mixed with, pea vines or beans, and the two crops 
cut together for silage, which will not require the purchase and addition of by¬ 
fodders. 
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■ -Experiments in feeding for milk and butter, A. IT. Wood (¥civ 
H ampshire Sta, Bui. Wo. 18, JSfov, 7 1892, pp, 16 ),—To test the effect of cer¬ 
tain feeding stuffs on the yield and quality of milk and on the. butter 
live lots of two cows, each were fed in four periods. There were three 
Durlnims, two Jerseys, four Ayrshire^, and one Holstein. In the first 
period,all the lots received the same ration, made up of 50 pounds of 
silage, 5 x>ounds of mixed hay, 5 pounds of oat hay, and 5 pounds of .a 
grain mixture composed of equal parts by weight of middlings, gluten 
meal, and cotton-seed meal. The above ration was fed per 1,006 pounds 
live weight. In subsequent periods this ration was variously changed 
by the substitution of clover hay, vetch hay, or corn stover for a part 
of the coarse fodder, and of corn meal or eorn-and-cob meal for a part 
of the grain. The data are tabulated for each lot. 

As to the effect on the milk: 

With one exception, changing to clover hay not only checked the natural decrease 
in.milk yield but gave a slight increase. * * * Again the changes from clover hay 

are in every case accompanied by a loss, in two instances surely beyond the na tural 
decrease. We can safely say that clover certainly demonstrated its superiority over 
other hay as a supplement to silage. * ' *' * It would seem" that the mixed hay 
(timothy and clover) gave better results than did oat hay, although in one instance 
there was a gain from a change from mixed and oat hay to the oat hay alone. * * •• 

That there are variations in the amount of fat in the milk when we compare period 
with period is true, hut it does not follow that these variations are due to the source 
of the eow ? s food. 

u Iso variations that can be attributed to the character of food v were 
shown by determinations, of the casein. 

Butter was made from the milk of each lot in each period, the cream 
being raised with a hand separator. The relative hardness of this 
butter was tested by the penetration of a glass rod dropped from a 
given height, as described in Bulletin Ho, 13 of the station (E. S. B., 
vol. in, p. 86). In two cases u the change from a heavy grain ration 
resulted in a much softer butter;” and in another case “ the substitu¬ 
tion of corn meal for gluten and cotton-seed meal resulted in decidedly 
hardening the butter. * * * Although the butter from rations con¬ 
taining oat hay was generally softest, it is doubtful if the whole- of the 
variation in this instance is traceable to it. ” 

The feeding and management of cattle, W. A ; Henry (Wyoming 
Sta, Report for 1893, Appen&Wypp. 37-102), —A reprint from the special 
report on diseases of cattle and cattle feeding of the Bureau of Ani¬ 
mal Industry of this Department, previously published as Bulletin Ho, 
13 of the station (E. S. B., vol. v, p. 71). 

Roots vs* silage for fattening lambs, P. M. Harwood and F. B. 
Mpmford (Michigan Sta, Report for 1892 , pp, 247-251 ),—A reprint 

■ from Bulletin Ho, 84 of the station (E. S. B., vol. m, p. 872). 

The external conformation of the horse as related to the selec¬ 
tion of an animal, E. A. A. Gran(eb (Michigan Sta . Report for 1892 , 
pp, 315-321 ),—A reprint from Bulletin Ho, 89 of the station (E, S. R., 

, vol. IV, p. 574). 
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Investigations relating to the manufacture of cheese, part III, 
L. L. Yah Slyke (New York State Sta. Bui No. 62 (n. tier.), Dec., 1898 , 
pp. 587-663 ).—Tliis bulletin'records the work done dining’ tire season 
of 1893 at 48 factories in eight different counties of the State. In all 55 
trials are reported, representing the milk of about 14,000 different 
cows. As in former bulletins of similar character the data secured, 
including analyses of the milk,, whey, and green cheese, are fully tabu¬ 
lated and the results discussed and summarized. Some of the results 
are as follows: 

Loss of milk constituents in cheese-making. —The amount of milk solids in 100 pounds 
of milk that was lost in the whey in cheese-making varied during the season from 6.11 
to 6.49 pounds and averaged 6.28 pounds. This was equivalent to from 45.34 to 52.95 
per cent of the solids in the milk, with an average of 49.92 per cent. 

The per cent of the solids in the milk lost in the whey diminished as the season, 
advanced. 

The amount of fat in 100 pounds of milk that was lost in the whey in cheese-mak¬ 
ing varied during the season from 0.22 to 0.45 pound and averaged 0.34 pound. 
This was equivalent to from 5.95 to 11.43 per cent of the fat in the milk, with an 
average of 9 per cent. 

The proportion of fat in milk that was lost in cheese-making was entirely inde¬ 
pendent of the amount of fat in the milk. The variations in loss were due either 
to the. condition of the milk or to some special conditions employed in manufacture. 1 

The amount of casein and albumen in 100. pounds of milk that was lost in the whey 
in cheese-making varied during the season from 0.60 to 0.88 pound and averaged 
0.77 pound. 

Influence of composition of milk on yield of cheese. —From 100 pounds of in ilk there 
were made during the season from 8.94 to 13.17 pounds of green cheese, the average 
being 10.25 pounds. 

From 7.60 to 11.19 pounds of milk were req uired to make 1 pound of cheese, 9.76 
pounds being the average. 

The amount of. water retained in the cheese made from 100 pounds of milk varied 
during the season from 3.11 to 5.78 pounds and averaged 3.85 pounds. 

The amount of fat retained in the cheese made from 100 pounds of milk varied 
during the season from. 2.94 to 4.05 pounds and averaged 3.43 pounds. The variation , 
in the amount of fat retained in the cheese made from 100 pounds of milk followed' 
very closely the variation of fat in 100 pounds of milk. 

The amount of casein retained in the cheese made, from 100 pounds of milk varied,' 
during the season from 2.12 to 2.76 pounds and averaged 2.40 pounds. 

Each pound of fat produced from 2.54 to. 3.06 pounds of cheese, the average for, 
the season being nearly 2.72 pounds. 

The Babcock method of determining the 
milk and milk products (Connecticut State Sta . But. No. 117, 

1894, pp. 11 , Jigs. 6 ).—Tills bulletin Is a popular description of the Bab* 
cock milk test and the method of using it, and is issued in response to 
frequent inquiries received at the station about this test, Ho ww 

matter is reported* " 
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Subirrigation vs. surface irrigation, J. W. Sanborn ( Utah Sta. 
Bui. No. 2(i, Dec., 1893, pip. 1-8). 

Synopsis —Experiments during 189Q-’93 on plats of sandy loam soil seeded to grass 
or wheat irrigated from the-surface, or from below by means of stone drains 18 
inches deep or perforated cement pipes 12 lent apart and 1 foot deep, show that 
subirrigation by these methods failed to supply sufficient moisture for growing 
crops, due, it appears, to a too slow lateral movement of water in the soil ; and 
that the soil of the sub irrigated plats and tlie air above them were warmer than 
incase of the surface* irrigated plats. 

The yields of grass or wheat during 1890-03 and data relating to 
moisture content of the soil and the temperature of the air and soil on 
the different plats are tabulated and discussed. u To ascertain the rate 
of lateral movement of water after it was first turned into the pipes, a 
trench was dug at right angles to the receiving pipe, and the rate of 
movement of water from the pipe measured in inches at different dates. 
# # * Alter pressing out from the pipe for the first 3 or 4 feet or 

so the progress [of the water] for an entire day is measured by a very 
few inches. * * # In a short time, or after passing a few feet from 
the pipe, evaporation soon equals the percolation and it reaches a point 
where the water would not supply even the most moderate growth. 57 

From tlie results obtained the following conclusions are drawn: 

(1) Subirrigation, whether by large open drains or by the cement-pipe system, 
fails to supply moisture enough for growing crops. 

(2) The lateral movement of water was too slow to furnish the requisite supply 
for the evaporation of plants, being at the rate of a very few inches per day. 

(3) The subirrigated soil was warmer than the surface-irrigated soil. 

(4) The atmosphere around the plants, to the height of 12 inches, was warmer by 
sub irrigation than by surface irrigation. 

(5) The subirrigated plat did not contain as much moisture as the surface-irrigated 

plat. ' ' 

(6) It is concluded that for the college farm .the lateral movement of water can not 
be made rapid enough for maximumerop growth. 

' (7) The system is too costly tor ordinary farm crops. 

Water for irrigation, S. Fortier (Utah Sta . Bui No. 26 , Dec., 1893 , 
ftp, 3-28 ).—This is a report of observations in different parts of Utali 
during the period from June 8 to September 2,1893, on (1) duty of 
water, (2) waste of water, and (3) available water supply. 

In Utah less than 1 per cent of the,entire area is irrigated. The available water 
supply, with a few exceptions, has been appropriated, hence the future advancement 
of irrigation chiefly depends upon a more economical use of water. That a much 
higher service can be obtained is evident from the figures given in the next few pages. 
In many localities a miners inch, or one fiftieth of a second-foot (cubic foot per 
second), is considered necessary for 1 acre, whereas in southern California the same 
quantity irrigates on an average 8 acres. There is, therefore, much to be hoped for 
as regards irrigation in Utah. By storing a small percentage of the surplus flo w, by 
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preventing loss in transmission, and by a more economical use, it is believed there is 
water enough available to water all of the valley lands. 

Duty of tenter (pp. 10-15).—The results of observations on ten differ¬ 
ent farms on the depth of water supplied and the acreage irrigated 
per second-foot, calculated on the basis of one hundred clays, are sum¬ 
marized in the following table: 

Duty of water on 20 farms in Utah. 


Num¬ 

ber. 

Kind of crop. 

Water 

sup¬ 

plied 

<in 

inches). 

| Duty of 
water (in 
acres per 
second - 
foot). 

Produce per 
acre. 

, 

1 

Strawberries........ . ...' 

5.25 

566 


2 

Cauliflower...,.... 

8.25 

201 

Is tong. 

3 

Tomatoes . .. 

24.75 

. 97 

10 tons. 

4 ' 

Mixed, crop. 

! 23.00 

| J03 ! 


5 i 

Barley........... 

7.25 

1 330 

554 bushel®. 

6 i 

Corn......... ...■ 

3.75 

! 660 

30'bushels. 

7 | 

Potatoes...! 

16. 62 

143 

423 bushels. 

8 i 

Onions 

35. 50 

67 


9 

i ft 

Strawberries...1 

2?! 50 

*32 00 ' 

93. 

213' 

300 eases. 

1\ 0 record. 

XV 

Mean.......'.| 

i 

1«. 40 j 

256 : 



The rainfall for June, July, and August of 1893 in the northern part of the Ter¬ 
ritory, was only one fourth of an inch. This .indicates an extremely dry season. 
The average depth of water, including rainfall, spread over the surface in the tea 
fields tested, was 16.4 inches. In an average season the rainfall during the irrigating 
period might be 3 or more inches, which would limit the use of irrigated water to 
nearly 1 foot in depth—a highly creditable result. 

Waste of water (pp. 16-22).—The result of observations on nine creeks 
'and canals used for irrigation purposes show a wd.de variation in the 
loss of water in transmission, being 6.7‘per cent in 5 miles in case of 
the Bear River Canal and 100 per cent in three fourths mile in case of 
Taylor Creek flowing through u a rugged canyon, more or less filled 
along the bottom with coarse gravel, rock, and boulders.” 

The available water supply (pp. 22-28).—Observations by the author 
and F. H, Newell, of the IT. S. Geological Survey, on the flow of water 
at different times in thirty-five of the canals, creeks, and rivers in 
seven of the counties of the Territory are tabulated. 
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Report of director of Michigan Station (Michigan Sia . Report for 
1892 , pp, 168-171).—K brief survey of the work of the year, with a list ( 
of the bulletins published by the station. 

Report of treasurer of Michigan Station (Michigan Sta. Report for \ 
1892 , pp. 172-174). — This is for the fiscal year ending June 30,1892, ; 1 
Seventh Annual Report of Nebraska Station' (Nebraska Sta, 
Report for 1893, pp. 40 ).—This includes a. brief .survey of the work of 
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the year, a list of the bulletins published, a treasurer’s report for the 
fiscal year ending June 30, 1803, and a list of books and periodicals in 
the station libraries* 

Annual Report of Wyoming Station (Wyoming Sta. Report for 
1893 , pp. 234). —This includes brief reports by the director, horticul¬ 
turist and meteorologist, physicist, botanist, entomologist, chemist, 
geologist, and the superintendents of each of the six experiment farms; 
a treasurer’s report for the fiscal year ending June 30, 1893: and 
reprints of the bulletins issued during the year, which are noticed 
elsewhere* 
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A revision of the adult cestodes of cattle, sheep, and allied 
animals, 0. W, Stiles and A. Hass all ( Bureau of Animal Industry, 
Bui To. 4, Sej)t., 1893, pp. 104, plates 16). — This is a scientific classifi¬ 
cation and description of the different species of tapeworms found in 
cattle, sheep, and allied animals. 

It has long been known that herbivorous animals were subject to infection by 
tapeworms, but it was not known exactly how many different species were to be 
found, nor has it heretofore been definitely known what particular species were 
present in America. Since it may be assumed, that every separate species of tape¬ 
worm found in animals has a separate source of infection, it lias been deemed 
important to obtain definite data for the determination of the various species 
already described and to give descriptions of the new forms found in this country. 
With this end in view, the original type specimens of European species were 
rejstuclied according to the more modern scientific methods before the American 
forms were investigated. The manuscript herewith transmitted covers the results 
of a more thorough and extensive study of the tapeworms of cattle and sheep than 
lias ever before been attempted, and places the forms mentioned on a scientific 
foundation. 

The work is illustrated by sixteen finely executed plates. 

A contribution to the investigation of the assimilation of free 
atmospheric nitrogen by white and black mustard, J. P. Lotsy 
{Office of Experiment Stations , Bui. To. 18 , 2 )}). 19, figs. 15). —The author 
reviews the literature of the investigations on the assimilation of free 
atmospheric nitrogen by white and black mustard and reports experi¬ 
ments made during the season of 1893 by himself at Johns Hopkins 
University. 

Investigations by Frank and Liebseher had indicated that .these 
plants were able to assimilate appreciable quantities of free atmos¬ 
pheric nitrogen, even when nitrates were not present in the soil. In 
the opinion of the author, the results were not eon elusive and needed 
further confirmation. Accordingly, black and white mustard were each 
grown in sand cultures and water cultures, with and without nitrates. 
“All plants which received fixed nitrogen were normally .and com¬ 
pletely developed both in sand and in water cultures. Of those which 
got no nitrogen, all in water cultures died, while the sand cultures of 
Sinapis alba did not show any more development than could be explained 
by the nitrogen contained in the seed. The sand cultures of Sinapis 
nigra, however, developed so fer a§ to imitate m ftssimilatioix of free 
nitrogen.” 

g§3 
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To determine whether the results in sand and in water cultures were 
due to the plants themselves, or whether microorganisms played a role, 
sterilized sand and water cultures were made, growing both black and 
white mustard in. cultures with and without the application of nitrates. 
The materials used were all sterilized before beginning the experiment, 
and the cultures w ere kept sterilized during the whole time. In each 
case the plants receiving nitrates grew well and developed, but those 
receiving no nitrates died very soon after planting. 

From the results of these experiments the author concludes that 
black and white mustard do not assimilate the free nitrogen of the 
atmosphere in the absence of fixed nitrogen. 

Report of the Chief of the Weather Bureau, 1891-92 ( Weather 
Bureau , Report for 1891-392 , pp. 528, diagrams 4 , figs . 23).— u There will 
be found in this, the initial volume of meteorological data published 
by the Weather Bureau, the results of observations made during 1891 
and 1892—continuing the series heretofore published by the War 
Department—and other climatological tables of general interest and 
importance in connection with the current work of the Bureau.” 

The volume is divided into six parts. Part I includes an introduc¬ 
tion by the Chief of the Bureau, a list of observing stations, an illus¬ 
trated description of instruments by C. F. Marvin, and instrumental 
corrections, methods of reduction, resulting accuracy, by C. Abbe ; 
part ii, monthly averages of temperature, pressure, and wind move¬ 
ment for each hour of the day at 28 stations; part in, monthly and 
annual meteorological summaries for Weather Bureau stations; part 
iv, monthly and annual mean temperatures, annual extremes of tem¬ 
peratures, and dates of first and last killing frosts, 1S91- J 92; part v, 
monthly and annual precipitation at all stations; and part Vi, miscel¬ 
laneous meteorological tables and reports, comprising normals for 
temperature, pressure, and precipitation, snowfall and sunshine, 
1891-’92, river stages, local storms in the United States during 1890- 7 92, 
by H. A. Hazen; casualties due to lightning, by A. McAdie; an account 
of a balloon ascension, by BL A. Hazen; reports on the relations of 
solar magnetism to terrestrial magnetism and meteorology, by F. H. 
Bigelow; and an article on the condensation of atmospheric moisture, 
by C. Barns. 



The volatility of pyropho^phoric acid, G. Watson ( Ghem . Xeies, 
68 {1893), Xo. 1770, pp. 199 , 200). —-From observations on orthophosphoric 
acid heated at temperatures of from 215° to 300° C., the author con¬ 
cludes that: 

u (l) Orthophosphoric acid is not completely dehydrated into pyro- 
phosplioric acid at temperatures below 230° to 235° 0. 

“(2) Orthophosphoric acid is completely converted into the 4 pyro 7 
modification at a temperature of 255° to 260° O., the pyrophosphoric 
acid being volatile at the same temperatures. Hence it is probable 
that the temperatures of complete formation and of volatility may be 
identical, in which case orthophosphoric acid will be analogous to 
orthoboric acid, which is dehydrated into inetaboric acid and slowly 
volatilized at a temperature of 100° O. 

<4 (3) Metaphoshorie acid is on the verge of formation at temperatures 
about 290° to 300° 0.’ ? —w. H. B. 

The influence of lime and salts, as well as certain acids, on the 
flocculation of clay, B. Sachsse and A. Becker (Landw. Vers. St at,, 
43 (1893), Xo. 1 and 2 , pp. 15-25). —This is an account of experiments 
with lirnewater, gypsum, sulphate of magnesia, sulphate of ammonia, 
chlorides of potassium, sodium, and ammonium, and carbonic, hydro¬ 
chloric, sulphuric, nitric, and silicic acids upon nearly pure Carlsbad 
kaolin containing 99.5 per cent of particles finer than 0.01 mm. in 
diameter, ground silica, and two natural soils—one a heavy clay loam, 
the other a humus alluvial loam. 

It was found that 0.009 gram of CaO in 250 e. c. of water was suffi¬ 
cient to 'flocculate the 0.187 gram of kaolin which remained suspended 
in 250 e. c. of water, and it appreared that the flocculation of the 
kaolin was not the result of a chemical combination with lime. Of 
the two soils the clay loam flocculated readily on the addition of lime-, 
water, but the humus loam was precipitated with difficulty and absorbed 
a large amount of lime. This appeared to be due to its high content 
of humus. 

The kaolin and the two soils were each shaken up with pure water 
and with lirnewater and the soil particles afterward separated by 
Schone’s method. The proportion of coarser particles was very decid¬ 
edly increased by this treatment in case of the kaolin and of the clay 
soil, but not very materially affected in case of the humus loam. 

695 
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In order to observe tlie effect of applications of lime upon the per¬ 
colation of water in kaolin and in the clay loam soil, a weighed amount 
of each substance was mixed with 2 per cent of caustic lime and placed 
in wide glass tubes. Similar tubes were filled with like amounts of 
untreated material. A measured quantity of water was then poured 
upon each and the rate of percolation observed. In case of the clay 
loam treated with lime the water reached the bottom of the tube in one 
hour and ten minutes. Of the 61.2 c. c. of water used 22.5 was recovered 
by percolation. In case of the untreated soil no water passed through. 
With kaolin similar results 'were obtained. Where lime was used the 
water reached the bottom of the tube in one hour and fifty minutes, 
and of the 40 c. c. added 19 was recovered by percolation. Where no 
lime was used only a few drops of turbid water percolated through, and 
the swelling of the kaolin particles finally broke the tube. 

Carbonic acid was also found to flocculate the kaolin and the clay 
soli readily, but was without action on the hum us loam. The mineral 
acids—hydrochloric, sulphuric, and nitric—were also found to possess 
the same property, the first being especially active. In comparative 
trials with iimewater it proved more effective than the latter in floccu¬ 
lating both the kaolin and the two soils above described. Gypsum, 
sulphate of magnesia, and sulphate of ammonia were found to possess 
the power of flocculation to some extent, but were not very effective 
agents for this purpose. Monoealeium phosphate exhibited the power 
in a marked degree. The chlorides of potash, ammonium, and soda 
flocculated the kaolin and the clay soils, but were without effect on the 
humus loam. Phosphate of potash, KH 2 P0 4 , gave negative results. 

Experiments with nitrate of soda showed that this salt not only pre¬ 
vented flocculation but also separated floccules that had already been 
formed. It is explained that this result may be in part due to the for¬ 
mation of carbonate of soda in the soil, which acts upon the hydrated 
silicates of the soil, producing colloidal silicates which reduce the per¬ 
meability of the soil to water. 

Experiments were also carried out with silicic acid in the form of sili¬ 
ceous earth and powdered quartz suspended in waiter. These behaved 
toward the flocculating agents in much the same maimer as kaolin, 
except that it was observed that the quartz meal was flocculated with 
more difficulty than the siliceous earth. A mixture of powdered quartz 
and kaolin suspended in waiter was treated with carbonic acid. The 
kaolin was precipitated at once, while the quartz powder remained sus¬ 
pended. It is thought that this may explain the behavior already 
noted of the alluvial loam soil toward carbonic acid.—w. h. b. 

The defection of adulteration of ground Thomas slag, E. Weam- 
PEorEY.EE CLmvlic. Vers. Stab, 43 (1893), No. 1 and 2, jpp. 183-190).—The 
author studied the reaction and qualities of Osso, Lufcticher, Oarabre- 
BiSj Somme, Malogae, mi Redomia phosphates, ami of ground copro- 
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lite and u craie grise” as compared with various samples of new and 
old ground Thomas slag. The test applied in each ease were micro¬ 
scopic examination, loss on ignition, “volume weight,” solubility in 
warm water, and percentages of total and citrate-soluble phosphoric 
acid. From the results of these studies he concludes that in the 
majority of cases the genuineness of ground Thomas slag can he deter¬ 
mined from the microscopic examination and the volume weight. He 
recommends the determination of the volume weight in preference to 
the specific gravity. This is the weight in air of 1 c. e. of material, and is 
found from the weights of a glass vessel of known volume (8 to 10 c. e.) 
when empty and when filled with the material. Determinations of the 
volume weight by different persons are said to give results agreeing 
very closely. The microscopic examination should never he omitted, 
and if the results of this throw suspicion on the sample the volume 
weight and the loss on ignition .should be determined. For the 
samples of Thomas slag examined the loss on ignition did not exceed 
4.3 per cent, and the "volume weight did not fall below 1.6730 and 
was usually above 2. The solubility in hot water may also be deter¬ 
mined. This is done by boiling 2 grams of ignited material with water, 
washing the residue on a filter with hot water until the washings 
are no longer alkaline and leave no residue on evaporation, and then 
incinerating the filter and weighing the residue, making allowance for 
the loss on ignition. These figures were quite different from those 
found for the other materials examined. If the loss on ignition is low 
and the volume weight and proportion soluble iu hot water high, no 
further tests are deemed necessary. In case these are doubtful it is 
recommended to determine the citrate-soluble phosphoric acid by 
either the Loges or Petermann method.—oa. w. a. 

The * injurious effect of nickel salts on plants, E. Haselhoff 
(Land iv. Jalt-rb^ 22 (1893), No. pp. 8G2SG7). — The waste water from 
some nickel ore crushing works having been the cause of serious com¬ 
plaints from farmers whose lands bordered upon the stream carrying 
the waste, it was determined to ascertain the effect of nickel on plants. 
Analyses showed the undoubted presence of copper, zinc, and nickel 
in the soil; and, as the effect of the first two was known, that of the 
nickel only remained to be determined. 

During the summer of 1890 the author tested by means of a series 
of water cultures the effect exerted by nickel on horse beans and 
corn. The usual methods of water cultures were followed. In the case 
of those plants not furnished with any nickel in their nutrient solu¬ 
tions the growth and development were normal, while all of those 
receiving the same nutrient material to which a quantity of nickel was 
added were sooner or later injuriously affected. In making the solu¬ 
tions nickel sulphate was used, 1 c. c. of the solution representing 1 mg. 
of nickel oxide. The author tested in the water cultures the effect of 
2.5, 5, 7.5, 10, and 50 mg. of nickel oxide to each liter of nutrient 
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solution. The experiments with the horse bean were continued for 
fifty days. Those plants grown in the solutions containing nickel soon 
turned spotted, became yellow, the flowers fell off, and on the whole 
their condition was very unsatisfactory. All died in from twelve to 
fifty days. Upon corn the effect was very similar to that upon the beans, 
and at the end of seventy-two days all plants treated with nickel 
oxide were dead, while the check plants were still sound and grow¬ 
ing. From these experiments the effect of nickel salts upon the growth 
of plants is shown to be very injurious, no matter how small the quan¬ 
tity.— ■W. H. E. 

Experiments on the replacement of lime by strontium in plant 
nutrition, E. Haselhoff (. Lancho . Jalirb22 (1893), JV r o. 6, pp. 851- 
867). —The experiments of Papillon* and J. Konigt have indicated 
that strontium may to a certain extent replace lime in the food of ani¬ 
mals, but whether it can do so in the nutrition of plants has not here¬ 
tofore been investigated. 

The experiments here reported were of two kinds—(1) with barley and 
beans in Wagner vegetation boxes, and (2) with horse beans and corn 
in water cultures. 

In the first series a soil was used which contained, besides other fer¬ 
tilizing elements, 0.53 per cent of lime soluble in hydrochloric acid. To 
this soil was added in different cases 2 per cent of calcium carbonate or 
2 per cent of strontium carbonate, besides a complete fertilizer consist¬ 
ing of superphosphate, nitrate of soda, and kainifc. The boxes receiv¬ 
ing no addition of calcium or strontium carbonate gave a slightly 
higher yield of both barley and beans than those receiving applica¬ 
tions; the differences, however, were small. The ash of plants grown’ 
on soil supplied with strontium carbonate showed the presence of a 
trace of strontium. 

The water cultures were carried out in the usual way, except that in 
some cases t-lie calcium nitrate of the culture solution was partially or 
wholly .replaced by strontium nitrate. From the results it appears 
that the solutions containing strontium had no injurious effects on the 
plants. Analysis of the ash indicated that in case of the corn at least 
an increase of strontium in the culture solution was accompanied by a 
decrease of calcium and an increase, of strontium and potash in the ash. 

From these experiments the author draws the following general con¬ 
clusions: (1) Strontium does not injuriously affect the growth of plants; 
(2) it is taken up by plants and appears to take the place of lime as a 
plant food; (3) this replacement of lime by strontium appears, how¬ 
ever, to occur only when there is not a sufficient supply of lime and 
other elements for the building up of the plant organism.— w. h. b. 

Are there conditions under which fertilizing with nitrate of soda 
may diminish the nitrogen content of soils? P. Hellstrom 


* Compt. Rend., 71 (1870), p. 372. 
t Laiitiw. JaXirb., 3 (1874), p. 421. 
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(Landw. Yen. Stat, 43 {1893), Yo. 1 and 2 , pp. 127-141 ).—The author 
asserts that this is still an open question, notwithstanding the positive 
assertion of Wagner in a recent work* that a soil fertilized with nitro¬ 
gen (not in excess) may be poorer in. soluble nitrogen after the growth of 
a crop than one not fertilized with nitrogen. He reviews the experi¬ 
mental data on which this proposition rests and intimates that they 
need further confirmation.—w. h. b. 

The value of lupines, serradella, crimson clover, and hairy vetch 
as plants for green manuring, Baessler (Woehenschr . pom. olcon* 
Ges., 1893 , Wo. 18, pp. 227-231; Wo. 19, pp. 242-244). —For the cultiva¬ 
tion of leguminous crops to be used as green manures the author selected 
a field with a humus sandy soil, near Begeiiwald, Germany. A long 
rectangular piece of land of uniform appearance was divided into 22 
plats, each 50 square meters in area. On each plat 200 pounds of kainit 
and 120 pounds of ground Thomas slag per acre were applied and turned 
under April 18. Yellow, white, and blue lupines, serradella, hairy vetch 
(Vida villosa), and crimson clover were sown broadcast on separate 
plats May 15, and 4 plats fertilized like the others were left bare. The 
rate of seeding was for lupines 52 pounds of seed per acre, for serra¬ 
della 9 pounds, for vetch 18 pounds, and for crimson clover 4.5 pounds. 
The vetch seed was mixed with about one third of its weight of rye, so 
that the rye plants might act as supports for the vetch vines. 

The lupines were harvested at four different stages of growth: (1) 
July 13, when flowers appeared on the main axis; (2) August 19, when 
flowers appeared on the lateral branches; (3) September 11, when pods 
appeared on the main axis, and (4) September 28, when pods appeared 
on the lateral branches. Serradella was harvested September 11, when 
in bloom, and September 28, when past the blooming stage. At the 
latter date crimson clover and hairy vetch, the blooming time of both 
having long since passed, were harvested. 

The lupine plants were pulled and the dirt adhering to the roots care¬ 
fully removed. Naturally only the stronger parts of the roots, averaging 
about 10 inches in length, were thus secured, while the weaker portions 
were left in the soil. As soon as 200 to 300 plants were drawn they 
were weighed, and the weights of roots, stems, leaves, blooms, and pods 
for 10 to 15 average plants were determined. The figures for hairy 
vetch do not include the roots, but embrace a small amount of grainless 
rye grown with vetch. 

The stand of lupines was thin, but a rainy season caused some lodg¬ 
ing on most of the plats. In the early stages of growth serradella and 
crimson clover showed a rather unsatisfactory stand, but later their 
appearance improved. Serradella attained a length of 48 inches and 
crimson clover 37 inches. Bye was overgrown by vetches, the growth 
of which was luxuriant. At harvest time, September 28, the vetches 

*Die Stickstaffdiingiiijg tier laudwirtliscliaftliclien Kn 11nrpfianzen. 
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had become in large part brown and dry, only the tips showing a green 
color. The vines attained a length of 88 inches. 

The percentage of nitrogen in the dry matter of the roots and steins 
of lupines decreased in general with the increasing age of the plant; 
this decrease was less marked with the leaves. 

Yellow lupines dropped but few leaves between September 11 and 
September 28, and with this variety the total quantity of green forage 
and of organic matter per acre increased with the age of the plant. 
With white and blue lupines, in which the loss of leaves was greater, 
the maximum figures for green forage and organic matter were reached 
September 11. With all plants the nitrogen was greatest September 11. 

The number of lupine plants harvested on each plat of 50 square 
meters ranged between 3,520 and 5,095. The average amounts of nitro¬ 
gen per plant in yellow, blue, and white lupine at different dates was 
as follows: 


Average amount of nitrogen per plant in lupines at different dates. 



July 31. 

Aug. 10. 

Sept. 11. 

Sept. 28. 

Yellow lupin©. 

Blue lupine.. 

White lupine...... 

O ram. 

0.100 
0.169 
0.207 

Gram. 

0.19+ 
0.200 
0.200 ! 

i 

Gram. 
0.322 
0.200 
! 0.205 

Gram. 

0. 200 
0. 210 
0.217 


Yellow lupines led all other plants in the amount of green forage, 
56,672 pounds per aero; of organic matter, 8,054 pounds; and of nitro¬ 
gen, 227 pounds. White lupines, followed by blue lupines, came next. 
Serradella afforded more organic matter than hairy vetch or crimson 
clover. Of the last three, hairy vetch (exclusive of roots) gave the 
largest amount of nitrogen, 127 pounds per acre, and the smallest 
amount of organic matter. Of the six plants crimson clover contained 
least nitrogen, 76 pounds per acre. 

As soon as cut and weighed each green-manuring crop was carefully 
sjmead out and turned under on the plat where it had grown. Prob- 
steier rye was sown as an aftercrop to determine the actual fertilizing 
effects of the six leguminous crops. It was sown October II, shortly 
after the last of the green crops had been turned under. The appear¬ 
ance of the rye the following spring indicated greater differences due 
to the different dates at which the green crops were turned under than 
to the different kinds of crops. The rye was cut July 28. 

The average yield on the four plats without green manure was 910 
pounds of grain and 1,711 pounds of straw per acre. The following 
table gives the weight of1,000 grains of rye from plats differently treated 
in the preceding year, and the increase of grain and straw per acre for 
the green-manured plats over the average yields of the four unfertilized 
plats: 
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Increase in the yield of rye per acre on green-manured plats over those not green manured. 


! 

Kind of green manure. 

Date 

when 

plowed 

under. 

Weight 
of 1,000 
kernels 
of rye. 

Increase 
in grain. 

Increase 
in straw. 

Yellow lupine. 

July 31 
Aug. 19 
Sept. 11 
Sept 28 

Grams. 
24.755 

Pounds. 

* 50 

Pc’*"* ds. 
-240 
80 

no.;. 

24. 875 

25. 088 

26. 490 
20. 402 
26.046 
27.125 
20. 930 

27. 078 
26.935 
27. 020 
27 515 

230 

Do. 

500 

504 
1, 261 
764 
980 
1, 808 
1, 963 

Do. 

1,101 

Blue lupine. 

July 31 
Aug. 19 
Sept. .11 
Sept, 28 
July 31 
Aug. 19 


Do. 

790 

Do. 

1,140 

Do. 

1,843 

White hi nine... 

130 

580 

300 

606 

Do....... 

Do. 

Sept. 11 
Sept, 28 
Sept, 11 
Sept, 28 
Sept, 28 
Sept, 28 
Sept, 28 
Sept. 28 

953 

1, 480 
2,137 
912 

Do.. . . 

1,352 

645 

Serradella ... 

20! 450 

Do.. 

20. 608 

1, 241 

! 1,845 

. 1,403 
1,620 
1,314 
2,122 

Crimson clover... 

26. 910 

830 

Do...... 

27.170 

903 

Vetch. 

20. 858 
26. 068 

726 

Do... 

1, 077 1 



* Loss. 


The effect of green crops plowed under late was shown in a large 
increase in the yield of the following crop of rye. The author recom¬ 
mends that plants for green manuring be plowed under as late as pos¬ 
sible in the life of the plants, and that turning them under in the hot 
months long before the succeeding crop occupies the land be avoided 
as far as possible.— J. F. d . 

Melilotus as green manure for heavy soils, Orth ( Braumchw . 
landic. Ztg GO {1892), No. 38, p. 160). — Near Tost, Germany, an experi¬ 
ment was conducted to test the effect of green manuring with Melilotus 
alba on the succeeding crops of barley, oats, and potatoes. In the 
early part of May, 1889, melilotus seed, at the rate of 21 pounds per 
acre, was sown in rye. The rye had been preceded by wheat, and the 
wheat by rape. The green melilotus was plowed under to a depth of 
10 inches in the summer of 1890. 

On oats grown after melilotus the results were as follows: 


Yield of oats and straw per acre with different manuring. 


'Treatment. 

Grain. 

: Straw. 

AVillwmt (rrfHYn to on n ring, no fertiliser __ _._ 

Pounds . 

1,099 
1, 045 
1,901 
2,723 
1,591 

Pounds . 

1. 748 
3, 381 
3, 186 
5,008 
3,455 

Green manuring, no fertilizer..................... 

Gl‘< i e.n nui up ring 328 jwiiitlda 'I'lmnun.K shier _ _ _....... 

Without green manuring, 101 pounds nitrate of soda (harrowed in).. 

Without green manuring, 161 pounds nitrate of soda (as top-dressing) -. 


On potatoes, the results of green manuring with and without stable 
manure and commercial fertilizers were as follows : 
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Yields of potatoes per acre with different manuring« 

Pounds. 


Without green man uring .-.. 6, 923 

Without green man uring, 8 tons stable manure.. .... . 12,236 

Green manuring, no fertilizer.-.....-. 11,490 

Green manuring, 161 pounds nitrate of soda.. 16,100 

Green immuring, 322 pounds Thomas slag ...... 21, 735 

Green manuring, humus soil.. 13, 685 

Green manuring, humus soil and 322 pounds Thomas, slag.. 17, 549 

Green manuring, 4 tons stable manure.-........ 20,930 

Green manuring, 8 tons stable manure.......-. 24, 311 


Green manuring -with, melilotus increased the growth of maize, but the 
detailed results are not given. The experimenter recommends that 21 
pounds of clean melilotus seed per acre be sown, and that the seeding 
take place in spring as soon as the snow melts.—.T. f. d. 

Comparative tests of the fertilizing effects of various phos¬ 
phates, O. Kellner, Y. Kozat, Y. Mori, and M. Nagaoka (Landu\ 
Vers . St at., 43 ( 1893 ), No. 1 and pp. 1-14). —This is an account of 
experiments with phosphates reported in Bulletin No. 12 of the College 
of Agriculture, Tokio, Japan (E. S. It., vol. xv, p. 861).— w. H. B. 

Fertilizer experiments on barley and oats in connection with 
chemical analysis of the soil, von Liebenberg and E. von Pros- 
icowetz {Mitt Ver. Ford, landw. Versuchsw. Oesterreich , 1893) No. 8, 
part l)pp. 3-41). —These are in continuation of a series of cooperative 
experiments which have been carried out during a number of years 
under the auspices of the Society for Promoting Agricultural Research 
in Austria, and include (1) experiments with orthophosphorie acid on 
barley on seven farms and on oats on six farms; (2) with liquid fer¬ 
tilizers on barley on three farms and on oats on six farms; and (3) 
with steamed ground bone on wheat on four farms; with a general review 
of the relation of the chemical properties of the soil to the results of 
the field experiments. 

Experiments with orthophosphorie acid (pp. 3-13).—In these experi¬ 
ments four plats remained unmanured; three seeded to barley received. 
150 kg. of nitrate of soda per hectare, and three seeded, to oat s 250 kg.; 
three plats received the same amounts of nitrate of soda, and 50 kg. of 
phosphoric acid in the form of ground bone superphosphate or mono- 
calcium phosphate; and three plats received the above amounts of ni train 
of soda and 50 kg. of phosphoric acid in the form of orthophosphorie acid. 
The solution of orthophosphorie acid was diluted with 20 to 30 liters 
of water per are (119.0 square yards) and applied uniformly over the 
plats with a line-nozzle sprinkler. The results confirm previous con¬ 
clusions that nitrate of soda is more profitable than phosphoric acid. 
The action of the latter, however, depends largely upon the lime, con¬ 
tent of the soil on which it is applied. The results here reported con¬ 
firm the observation of Stoklasa that orthophosphorie acid is more 
effective in increasing the yield on calcareous soils and the water- 
soluble phosphoric acid in monocalcium phosphate on loam soils* 












FOREIGN INVESTIGATIONS, 


708 


Experiments with liquid fertilisers (pp. 14-20).—The plan of this experi¬ 
ment and the amounts of fertilizers used were the same as in those 
with orthophosphoric acid, except that the phosphoric acid was sup¬ 
plied in the form of boneblack superphosphate, and in case of 3 plats 
the nitrate of soda and boneblack superphosphate were dissolved in 
water at the rate of 40 to 50 liters per are and sprayed over the plats. 
As in the first series of experiments phosphoric acid produced little 
effect, while nitrate of soda considerably increased the yield. No bene¬ 
fit was derived from applying* the fertilizers in solution. 

Experiments with steamed ground hone (pp. 21-25).—These experiments 
were conducted on about the same plan as those already described, 
phosphoric acid being supplied in the form of steamed ground bone, con¬ 
taining 17.6 per cent of phosphoric acid, 4.5 per cent of nitrogen, and 
2.5 per cent of fat, and of ground bone superphosphate containing 18.6 
per cent of water-soluble phosphoric acid and 4.5 per cent of nitrogen. 
From the results it appears that there was no difference in effect 
between the two phosphates. 

Chemical analysis of the soil in its relation to the above fertilizer 
experiments (pp. 26-41).—In the study of this subject samples of the 
soils and subsoils experimented on in the above tests were collected 
and analyzed. The results of analysis serve to explain those of the 
fertilizer experiments, especially as regards the action of phosphatic 
and nitrogenous fertilizers. 

A study of the detailed tabulated data shows that the yield depends 
not only upon an adequate supply of plant food in the soil, but especially 
upon the relation of nitrogen to phosphoric acid, the yield being*higher 
the greater the proportion of nitrogen present; and that on soils of low 
fertility the yield is better the wider this ratio. Calculating* the ratio 
of phosphoric acid to nitrogen in the soil for the first five and last five 
experiments with barley, we have 1:1.5 and 1:1.11. Similar figures 
for the first six and last six experiments with oats are 1:1.45 and 1:1.11. 

It is of special interest in this connection to compare the relation of 
nitrogen to phosphoric acid in the soil and in the crop. With barley 
the average of all experiments is as follows: In the surface soil N: 
P 2 O 5 :: 1.33: 1; in the crop unfertilized plat on, 2.52: 1; draft on soil 
supply, 2.62: 1 . With oats the corresponding figures are 1,28; 1 , 
2.91: 1 , and 2.45: 1 . It appears from these figures that the ratio of 
nitrogen to phosphoric acid is much greater in the crop than in the 
soil, and that the supply of nitrogen in the soil is drawn upon much 
more largely than that of phosphoric acid. They clearly explain the 
observed fact that manuring with nitrogen almost always increased 
the yield, and that manuring with phosphoric acid produced good 
results only when used in connection with nitrogen. 

From a review of all the experiments it appears that as observed in 
previous years all the soils were benefited more or less by nitrate of 
soda, and that the action of phosphoric acid began to be impaired as 
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soon as the, supply in the sur.fh.ee soil readied 38 to 40 metcrcenfcners 
per hectare (3,142 to 3,503 pounds per acre). 

The effect of the various fertilizers on the physical qualities of the 
grain produced was also observed and the results are recorded, but no 
very marked variation of quality was noted in the grain from the differ¬ 
ent plats. 

• The general conclusion drawn from all these experiments is that 
under the influence of the climate of Austria the use of phosphatic fer¬ 
tilizers on cereals is as a rule unprofitable, but that the use of nitrate 
of soda in moderate quantities will generally be found remunerative. 

— W. H, B. 

Field experiments with fertilizers in Great Britain in 1891 
(Report of Board of Agriculture on Grants for Agricultural Education 
for 1891- 7 92,pp. 21-76). —This is an account of experiments aided by the 
Hoard of Agriculture and carried out at different places in England, 
Scotland, and Wales, in most cases under the supervision of the local 
agricultural societies. They include experiments with fertilizers on 
barley, wheat, mangel wurzels, ruta-bagas and turnips, grasses and 
pasture lands, potatoes, and cabbages; observations on the value of 
potash for chalk soils and salt for barley, and on the unexhausted 
residue of manures. 

Barley experiments (pp. 21-24, 44).—The results of five years’ experi¬ 
ments carried on under the supervision of the Norfolk Chamber of 
Agriculture are summarized and discussed. The principal results are 
given below: 

Barley always and inevitably wants nitrogen, and frequently, but in a less degree, 
is improved in yield by phosphates or potash or both in addition to the nitrogen, 

* * * The most soluble form is usually the most effective, and further, the most 

soluble form in which such manure can be bought is usually the most economical 
one to use, * * * It is economical as well as safe and wise to give nitrate of 

soda to the amount required for a full, but not overluxuriant, crop for the hind on 
which it is used. 

From 100 to 200 pounds per acre of nitrate of soda, with 200 pounds 
of superphosphate, and where required, from 50 to 100 pounds of 
muriate of potash in addition, is recommended. As regards the time 
and method of applying fertilizers, the observation is made that— 

[Mineral manures] can scarcely be sown too soon, and it needs only that care ho 
taken to sow them soon enough that they may he well dissolved and incorporated 
with the soil before the roots of plants require them. On the other hand, ammoniaeal 
and nitrogenous manures of the more soluble kind, such as sulphate of ammonia and 
nitrate of soda, are very readily washed away and therefore should not be sown too 
soon, * * * Nitrogenous top-dressings are perhaps sown in safest season when 

the young plant is just showing itself above ground, or, if a larger dose is to be 
given, a portion may be withheld for a fortnight or so after that. 

Wheat experiments (pp. 24-30, 45).—This is a summary of three years’ 
experiments on three different farms in the same series as the above. 
Three classes of soil were represented in these experiments: (1) thin, 
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light soil, frequently with chalk subsoil; (2) deep, fertile loam; (3) chalk 
soils. The following practical conclusions regarding the fertilising of 
wheat are drawn from the experiments: 

Upon light or mixed soils, after grass and where it is available, 10 loads per acre 
of barnyard manure, plowed in in the autumn, with from 25 to 100 pounds of nitrate 
of soda, sown in the spring, is perhaps the best dressing, omitting the nitrate of 
soda where experience shows a maximum crop for the land can be obtained without 
it, or upon dark and other soils too liable to mildew to allow of top-dressing in 
safety. 

After a good crop of clover, or where an appreciable second crop of seeds is 
plowed in for the wheat, with, in either case, previous good farming, the barnyard 
manure alone should be enough for the wheat. 

When barnyard manure is not available for the wheat, the most effective and 
economical substitute is 400 pounds per acre of rape cake plowed in in.the autumn, 
or, when the cake is dearer in proportion, 100 pounds per acre of sulphate of 
ammonia sown in the spring, with, in either case, 100 pounds per acre of nitrate of 
soda as a spring top-dressing; and in addition to the above, on land in doubtful 
agricultural condition, or exceptionally deficient in either ingredient, add 200 pounds 
per acre of superphosphate or 100 pounds of muriate of potash, or both of these 
manures plowed or harrowed in in the autumn. 

Experiments on manycl-nmrzels (pp. 30 , 31, 45, 53 , 04 ). —Experiments 
on typical Norfolk soils during a number of years give the following 
suggestions regarding the proper manuring for this crop: 

Upon almost any Norfolk soil it would be difficul t to improve, for economy and 
effectiveness, upon a mixture consisting of 200 pounds of nitrate of soda, 300 pounds 
of common salt, and 200 pounds of superphosphate. Upon certain soils peculiarly 
adapted to mangel-wurzels, and in warmer localities where larger crops of 25 to 30 
tons per acre are habitually grown, it would probably pay to increase or to double 
the above quantity of soda. 

Ten loads per acre of barnyard manure may, if preferred, be substituted for all or 
a part of the nitrate of soda, or may even be used in addition to it, according to the 
resources of the farmer in respect of it, and the return he desires to get from the 
dung in the first year of application or in future ones. 

In point of economy, however, when considered solely as a manure for the mangcl- 
wurzels, the dung dressing, as compared with the nitrate of soda, has very little to 
recommend it. When 200 pounds or more of nitrate of soda arc used it is better to 
sow half the quantity at time of seeding, and the other half as a top-dressing, 
immediately after the first hand hoeing of the roots; if only 100 pounds of nitrate 
of soda are sown with the dung, then all of it as a top*dressing. 

Experiments under the auspices of the Bath and West and Southern 
Counties Society, having as an object u to ascertain what manures can 
be most advantageously used for the production of a good crop of 
mangel-wurzels, having regard also to their effect upon the succeeding 
crop of corn, 57 led to the following conclusions in 1890, which were 
confirmed in similar experiments during 1891: 

(1) Both in larger produce of mangel-wurzels as well as in smaller cost the plats 
without dung have the advantage. 

(2) The addition of mineral superphosphate alone to a full quantity of dung (20 

loads per acre) has given a slight advantage. * 

(3) Half the quantity of dung with 200 pounds IlitiWtO Of Pfe mW 0 ( 1 to giY0& II 

better result tte a Ml dressing of dung, 
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(4) The further addition of mineral superphosphate and of salt has in each case 
given an increase of crop. 

(5) The addition of mineral superphosphate and salt to 400 pounds nitrate oi soda 
and of mineral superphosphate (without salt) have each produced heavier crops 
than 400 pounds nitrate of soda alone. 

(6) Three hundred pounds sulphate of ammonia has not done so well as 400 pounds 
nitrate of soda, each having the same addition of mineral superphosphate. 

A further addition, however, of 100 pounds sulphate of potash to the sulphate of 
ammonia and mineral superphosphate has produced an increase of about 1 ton per 
acre. 

Experiments under the direction of the University College of North 
Wales, Bangor, 44 show that this crop should have a dressing of barn¬ 
yard manure, supplemented by a nitrogenous manure such as nitrate 
of soda, a pkosphatie manure such as superphosphate or basic slag, a 
potash manure such as kainit, and, in addition, a few hundredweights 
of salt per acre.” 

Experiments during five years, under the supervision of the Essex 
Agricultural Society, lead to the following conclusions: 

The most useful artificial manure for increasing the mangel-wurzel crop is nitrate 
of soda, used with pkosphatie manure. If no dung is used not less than 400 pounds 
per acre of nitrate should be used. If 10 or 12 tons of dung are used about 300 
pounds of nitrate will generally be found sufficient, but in some years it pays to 
use even 400 pounds with dung; 100 pounds of nitrate shoul& be s own with the seed, 
100 pounds top-dressed after singling out, 100 pounds top-dressed a month to six 
weeks later, and, at discretion, a fourth 100 pounds a month to six weeks later still. 
Salt, which in the Bath and West of England Society’s experiments lias proved a 
decidedly useful addition to nitrate of soda for mangel-wurzels, has not been found 
to be of any use on this land, nor has potash. 

To obtain the best results, and to maintain the condition of the land, phosphatie 
manure should also be used, when, as we recommend, as little dung as 10 or 12 tons 
is used. # * * 

There is no fear of impoverishing the soil by the growth of heavy mangel-wurzel 
crops with large dressings of artificial manures. 

Ruta-baga experiments (pp. 31-35,46,58).—This is a summary of experi¬ 
ments, during five years, by the Norfolk Chamber of Agriculture, on 
chalk soil, deep loam, and light soil. Practical directions for manur¬ 
ing ruta-bagas drawn from these experiments are as follows: 

Three hundred to 400 pounds per acre of superphosphates, 100 pounds of sulphate 
of ammonia, and 50 pounds of muriate of potash is an admirably complete and 
economical dressing for general use; although occasionally it may be found advisa¬ 
ble to reduce the quantity of sulphate of ammonia, or to leave it out altogether; 
and in other cases the potash may be judiciously omitted. Excess of nitrogen is 
indicated in a good crop of ruta-bagas by very long necks, and by unsoundness, 
and bad keeping qualities of the roots. 

Upon the better classes of soils the potash is not likely to be required. The entire 
mixture should he sown at the time of drilling the ruta-bagas. When it is deter¬ 
mined to use barnyard manure, which, to help the ruta-bagas at all must be well 
decomposed, and even then is likely to be less effective for the ruta-bagas than for 
n^ngel-wurzels, no other manure than 300 pounds per acre of superphosphate will 
be required in addition to it. 

For some countries much to the north of Norfolk no doubt much heavier dressings 
for the ruta-bagas may be applied with good economy. 
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When rnta-bagas have been cheeked in growth and mildewed, but not injured 
past recovery by summer drought, the application, even rather late in the season, of 
100 pounds per acre of nitrate of soda, if shortly followed by rain, will frecpiently 
much more than pa.y for its cost. 

Experiments on mangel-wurzels, carried out by the University Col¬ 
lege of North Wales, Bangor, “bore out the importance of a phosphatic 
manure for this crop, and in this case superphosphate had a decided 
advantage over basic slag. Potash manure practically gave no results. 
Nitrate of soda did not increase the crop to any extent, but where 
artificial manures alone were used a large crop was got when nitrate of 
soda had been applied in addition to the other manures.” 

Experiments on grasses and pasture lands (pp. 35, 37, 46, 57, 59-63, 72, 
73).—The results of experiments under the direction of the Norfolk 
Chamber of Agriculture, during a number of years, with fertilizers on 
recently seeded meadows and permanent grass lands are summarized. 
From the former the conclusion is drawn that— 

When hay is to he sowed and the mixture composing it contains a good deal of 
rye grass, it may be found economical to top-dress the seeds in early spring with 100 
to 150 pounds of nitrate of soda, or when the clover plant is a good one and it is 
desirable in particular to encourage it, a dressing of 100 pounds of muriate of potash 
will frequently have the effect. 

Winter dressing of recently seeded grass with barnyard manure is 
not supported by the results of these experiments. The following fer¬ 
tilizer mixture is recommended for permanent grass: 100 pounds of 
nitrate of soda, 200 pounds of superphosphate, and 100 pounds of muri¬ 
ate of potash. 

The following is a general summary of three years’ experiments on 
pasture land, made under the directions of the University College of 
North Wales, Bangor: 

(1) Phosphatic manures containing phosphoric acid in an easily assimilable con¬ 
dition are the most valuable artificial manures for improving pasture land of the 
description experimented upon. Such manures encourage a line bottom growth of 
grass and clover herbage, and hence are specially valuable in improving pasture 
land. 

(2) Nitrate of soda largely increases the total bulk of hay produced in the first year 
after application, but this result is not so apparent in the second year. This manure 
tends to encourage the grasses and to bring the herbage earlier to maturity, and has 
a deleterious effect on the crop that follows the one to which it is directly applied. 

(3) Potash manure has not generally given good results. 

(4) Bone meal, for at lea at two years after its application, has not given good, results. 
Dissolved hones are much more efficacious. 

(5) Superphosphate and basic slag are much more economical sources of phos¬ 
phoric acid as a manure for pasture land than either hone meal or dissolved hones, 
and while both these manures give good results on the whole, the economic advan¬ 
tages are largely in favor of basic slag of the best quality, 

(6) The good results of superphosphate and basic slag are quite as marked in the 
second and third as in the first year after application. 

(7) A dressing of lime on poor j>asture land, even in the second season after its 
application lias had almost no effect in improving the quality or bulk of the herbage. 

(8) While different manures give different results when applied to pasture, judi- 
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cions manuring will improve and alter tlie composition of the herbage of a* pasture, 
although a seed mixture is not sown with the manures. 

Two experiments on permanent meadow grass were made at Bos- 
theme (.Kmitsford) under the auspices of the Koyal Manchester, Liver¬ 
pool, and North Lancashire Agricultural Society. The results of these 
exper:s.ments ? as well as' of similar ones made in 1892, are.summarized 
on p. 712. 

Experiments under the same auspices, with mixtures of grass seeds 
and the cropping of the same, lead to the conclusion ■ 64 that for laying 
clown land tor permanent pasture it is necessary to avoid grazing it in 
the first year after the seeds are sown.” 

Experiments, under the direction of the Agricultural Research Asso¬ 
ciation for the northeastern counties of Scotland, with grass mixtures 
and on methods of cultivation of clover, are also briefly reported. 

Effects of potash on cholic soils (pp. 80, 37, 47).*—Of two plats of chalk 
soil which had been planted to turnips, one was manured with 800 
pounds of nitrate of soda, 800 pounds of superphosphate, and 200 
pounds of muriate of potash per acre, and the other with 800 pounds of 
nitrate of soda and 300 pounds of superphosphate, but no potash. The 
yield of barley from the first plat was 54 bushels of grain; from the 
other 9 bushels. Clover was sown in the barley on both plats with no 
additional manure. The plat receiving potash yielded 0.1 tons of mixed 
hay, part clover; that receiving,no potash yielded 175 pounds of rye 
grass, the clover having failed. 

These results are all the more remarkable from the fact that chemical 
analysis showed the soil of the plats to contain potash in the first foot 
of surface soil equal to 3 tons of muriate of potash per acre. 

The unexhausted residue of manures (pp. 38, 89).—This is an account 
of experiments carried out under the auspices of the Norfolk Chamber 
of Agriculture to ascertain the effect of different manures applied to 
mangel-wurzels in 1S86 upon the yield of subsequent crops of barley, 
grass, and wheat. The results show that the subsequent effect of the 
barnyard manure was comparatively insignificant. 

Experiments with salt on hurley (pp. 39, 40).—The effect of dressings of 
common salt on barley has been tested a number of times by the Nor¬ 
folk Chamber of Agriculture, but generally with contradictory results. 
When, however, special precautions were taken to insure uniformity of 
other conditions, the yield of barley was increased by the salt, In a 
majority of cases salt appeared to have a very decided tendency to, 
cause the barley to lodge rather than to stiffen the straw as it is com¬ 
monly supposed to do. 

Potato experiments (pp. 04, 65).—This is an account of inconclusive 
experiments with barnyard manure and commercial fertilizers carried 
out under the auspices of the Essex Agricultural Society. 

Cabbage experiments (pp, 66, 67).—A brief report on experiments 

BJMier tlw 4iwWo» of ti© ®8B©« AgriouJtwal §ovi©ty, Tito rosiUfe of 
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these experiments as well as of others of the same kind carried out in 
1892 are summarized on p. 710. 

Turnip experiments (pp. 07-72). — The results of experiments under 
the direction of the Highland and Agricultural Society of Scotland on 
over fifty farms in different parts of Scotland during 1890 and 1891 are 
thus summarized from the complete report in'tbe transactions of that 
society: 

(X) Steamed bone dour, t superphosphate, and very finely ground Thomas slag, 
when applied in quantities of equal money value per acre, may be of nearly equal 
efficiency as turnip manures. On light soil the advantage lies with steamed bone 
Hour; on heavy soils the other two are more advantage oils. During wet seasons 
steamed bone Hour and Thomas slag are at their best; during dry seasons super¬ 
phosphate is the best of all. A mixture of these makes a very good phosphatic 
immure. 

(2) in most cases the addition of nitrate of soda to such a mixture lias produced 
a profitable increase in the crop. 

(2) The amount of nitrate of soda which may be profitably added to such a mix¬ 
ture is not much more than 50 pounds of nitrate to 350 pounds of phosphates. 

(4) When a manure consisting of 350 pounds of phosphates and 50 pounds of 
nitrate of soda per acre was applied, at a cost of about 15$, [$3.00] it increased the 
turnip crop as much as about 18 loads of barnyard manure. 

(5) When, in addition to this mixture, 18 loads of barnyard manure were applied, 
it produced an i ncrease of less than 4 tons of roots per acre. 

(6) It may therefore be inferred that a turnip manure of double strength, consist¬ 
ing of 700 pounds of phosphates and 100 pounds of nitrate of soda will produce a 
larger crop of turnips at a cost of 30$. [$7.20] per acre than can be produced by 
heavy dunging at four times the cost. 

(7) Nitrate of soda is employed most profitably on heavy land, and the slight -ben¬ 
efit derived from its application to light land, especially during wet seasons, shows 
that it is not a suitable form of nitrogeneons manure for that class of land. 

(8) The increased crop obtained on very light land by the use of steamed bone 
Hour, and the very slight increase due to the application of nitrate of soda in such 
circumstances point to the conclusion that the nitrogenous matter of the steamed 
bone Hour is more suitable than nitrate of soda for that class of land, ami that a still 
better result would be obtained by applying very finely ground hone meal which 
contains about thrice as much nitrogen. 

(9) The manures employed in this experiment contained no potash, but former 
experiments, and also the results of another experiment last year, have conclusively 
proved that, where no dung is applied, the addition of potash materially benefits the 
turnip crop, and it is, therefore, evident that for a, full crop of turnips some potash 
manure should be added to the above mixture. 

(10) Barnyard manure may with advantage be applied to strong land in autumn. 

The advantage will be especially great in dry winters, or in the event of a drought in 
spring. . , 

Effect of slag on oats , after turnips (pp. 75, 70),—-This is an account of 
experiments under the supervision of the Agricultural Research Asso¬ 
ciation for the Northeastern Counties of Scotland. u Forty plats which 
were treated with various phosphates in 1888, and bore a crop of turnips 
ill that year, and also iu 1889 and 1890, were this year seeded to oats, 
in order to ascertain the relative effect on the oat crop, after turnips.” 
The results show “'fcli'atthe oat crop was heaviest on the plats to which 
10011)—No, 7——4: ■ ■■ 
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slag’ had been given to the previous turnip crop, and also that the super* 
phosphate stood lowest,” and lead to the recommendation of the fertil¬ 
izer mixture for turnips preceding oats in which steamed bone meal is 
largely substituted by ground eoprolite and slag, thus materially reduc¬ 
ing the cost.—w. h. n. 

Field experiments with fertilizers in Great Britain in 3.892 
(Report of Board of Agriculture on Grants for Agricultural Education for 
1892-93, pp* 43-119 •).—These experiments were carried out under the 
same auspices and in many cases are continuations of those described 
in the previous abstract. 

Experiments on grasses and'■ pasture lands (pp. 43,44, 54-71, 96-98).— 
The plans and results of experiments made by the Bath and West of 
England Society with a view to ascertain “what artificial manures can 
be used with advantage in improving the herbage of old pastures” are 
briefly reported. The manures used were bone meal, dissolved bones, 
and lime. 

At some stations no appreciable difference between tlio plats lias as yet been 
observed. But on the whole there is sufficient evidence to prove that the basic slag 
has so far been most successful, producing an. herbage which stock have taken to 
very kindly and grazed much closer than the other plats. The lime plat stands next 
in favor, but whether-this and the two bone plats will improve their position with 
time .remains to be shown. 

Experiments carried out under direction of the University College of 
North Wales, Bangor, at three different stations in that locality, and 
extending over periods of from two to three years, are reported in 
detail. 

(1) In trials during three years of various phosphatic manures alone 
or combined with nitrate of soda or lain it or both, and of barnyard 
manure on poor, stiff, sour clay soil, with hard, retentive subsoil, the 
results were as follows: 

Phosphatic manures containing phosphoric acid in a condition easily assimilable 
are the most valuable manures for improving such pasture land. These manures 
encourage a fine bottom growth of grass and clover herbage. 

Superphosphate and basic slag are the most economical phosphatic manures for 
this land; and, while both these manures give good results, on the whole the economic 
advantages are largely in favor of basic slag of the best quality. This, however* can 
not be said of the basic slag of inferior quality. The results show that superphos¬ 
phate and basic slag are practically exhausted in the third year after their applica¬ 
tion, but, although the weight of the herbage is not increased after that time, the 
quality is very much improved, as well as the pasture for grazing purposes. 

Bone meal and dissolved bones are more permanent in their effects than superphos¬ 
phate or basic slag, but they act much more slowly, especially the bone meal. The 
herbage is now very much improved for grazing purposes where these manures have 
been applied. 

Nitrate of soda largely increases the total bulk of hay produced; it encourages the 
strong-growing grasses and brings the herbage earlier to maturity. The results 
show that this manure is valuable for producing heavy crops of hay, but that it is 
not suited for pasture land, as it destroys the fine bottom herbage by encouraging 
the coarse, strong-growing grasses and by discouraging clovers and allied plants. 

Kainit, as a potash manure, has given slightly increased results, but the value of 
the increased produce is less than the value of the kain.it applied. 
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Lime applied to this exhausted land, even in the third season after application, 
has had almost no effect in improving the quality or bulk of the herbage. 

In many cases the manures have encouraged the better hay and pasture plants, 
and have discouraged the weeds, but even on the plats that show most improvement 
weeds are not exterminated, especially the yellow rattle, which has proved to he 
troublesome; probably, however, if the held had been kept under pasture instead of 
being mown the weeds would have been further reduced. 

(2) The results of experiments on almost the same plan as the above, 
conducted in South Wales on soil deficient in lime, are thus summarized : 

Basic slag has given the best result, probably because it supplies lime to the land, 
and also because the kind of soil indicated is that on which the best results have been 
got by slag. It should he specially noted that where slag was used in conjunction 
with lime the good results of slag were not nearly so apparent. This may be due to 
the fact that the lime had neutralized the organic acids which otherwise would have 
acted on the slag. Basic slag has been more effectual in improving this land for 
grazing purposes than any of the other manures applied. The results show that 400 
pounds of basic slag applied per acre in 1890, at a cost of 8s. 6d. [$2.04], have, during 
the three years, given an increase of over 2 tons of hay, and that increase was greater 
in the third year after its application than in the first or second. It is evident, 
therefore, that at the end of three years this manure has not been exhausted on this 
land. 

Superphosphate, another phosphat.ic manure, has given very poor results. This 
indicates that an acid manure like superphosphate is not suitable for pasture land 
which is poor in lime, and which, because of excess of organic matter, is probably 
in an acid condition. 

Lime has given a much better result in this experiment than in other similar 
experiments conducted in North Wales. This is explained by the fact that there is 
an excess of organic matter in this soil for the lime to act on, and further, that 
because of the deficiency of lime in this soil, a supply of lime is wanted to act 
directly as a plant food. Apparently, however, the small amount of lime added in 
a dressing of 400 pounds of slag to the acre has supplied a sufficient amount of lime 
for purposes of plant food. The results indicate that basic slag will improve this 
land much more effectually than lime, and at a less cost. 

The results with bone meal indicate that this manure acts very slowly in improv¬ 
ing this land. 

(3) Ill a two years’ test of the comparative value of different phos- 
phatic manures for grass on clay soil and subsoil, the following results 
were obtained: 

In the second season after the application of the manures the plats which were 
dressed with phosphates only yielded a better crqp than the plats which received 
nitrate and kainit in addition. 

When the crops of both seasons are taken into consideration, the addition of 
nitrate and kainit gave no considerable increase in the yield, and there was, there¬ 
fore, little or no return for their application. 

Slag gave much heavier crops than superphosphate for the same outlay. 

Bone flour, even in the second season, compared very unfavorably with the other. 
phosphatic dressings, notwithstanding its much greater cost. 

An application of 400 pounds of slag alone, at a cost of only about 9a. ($2.16), 
produced crops weighing 13 tons 698 pounds from land which, when unmanured, 
yielded about 8 tons 540 pounds. 

The herbage of the plats which received phosphates only looked better and con¬ 
tained more white clover than that of the plats which received nitrate and kainit 
in addition. 
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In addition to these experiments with fertilizers, the college institute 
in 1891 made tests of the adaptability of various grasses and forage 
plants and trials of various mixtures of grasses and clovers. 

The results of experiments during 1891. and 1892 with barnyard 
manure, lime, and various commercial manures on permanent grass at 
Tattoo. Park, Cheshire, are briefly summarized. The results in the two 
seasons are somewhat conflicting, owing to the unfavorable weather in 
1892. The best results were obtained on plats receiving (1) basic slag, 
kaiiiit, and nitrate of soda; (2) superphosphate and dried blood; (8) 
superphosphate, kainit, and nitrate of soda; and (4) superphosphate 
and nitrate of soda. “In spite of what was undoubtedly an unfavor¬ 
able hay season, an increased bulk was obtained by the best manures 
at a price which left a wide margin of profit on the extra outlay, while 
the herbage has been greatly improved.’ 1 

Experiments with salt on barley and wheat (pp. 44-40, 51, 52).—The 
results of experiments, by the Bath and West of England Society, on 
the effect of adding salt to nitrate of soda in a manure for wheat, 
show that while the increase in yield was not very marked, improve¬ 
ment in quality was very decided on plats receiving salt. Experi¬ 
ments by the Norfolk Chamber of Agriculture in this line, at three 
places in that locality, gave inconclusive results in both 1891 and 1892. 

Experiments on barley and wheat (pp. 47-50,52,93, 95).—These include 
tests of varieties of wheat and barley and fertilizer experiments on 
barley after mangel-wurzels by the Norfolk Chamber of Agriculture, 
and tests of varieties of wheat and experiments with fertilizers on 
barley under the supervision of representatives of the Essex Agricul¬ 
tural Society. In the first case the results indicate that— 

Barley does not require any special addition of mineral manures, those applied to 
the other crops in the ordinary course of the rotation being sufficient for it. On the 
other hand, it is largely benefited by the direct application of nitrate of soda or some 
form of soluable nitrogen. 

The addition of 300 pounds of salt to the 150 pounds of nitrate of soda did not 
improve the crop, and the barley on the plat to which it was applied did not stand 
so well as that receiving nitrate alone. 

In every case where more than 100 pounds of either nitrate of soda or sulphate of 
ammonia was applied the crop went down more or less, and on the plats receiving U00 
pounds of nitrate, or the equivalent 150 pounds of sulphate of ammonia, the barley 
was badly laid, nor did these larger dressings produce any considerable increase in 
the crop. , 

This shows the liability of .soluble nitrogen to cause crops to go down, especially 
on strong land. 

The plats receiving nitrogen gave in every case more straw than either the noth¬ 
ing plats or those receiving minerals alone. 

In the second case’the .soil was calcareous and the fertilizers used 
were superphosphate, sulphate of potash, and nitrate of soda, singly 
or combined. 

Phosphate? manures and potash appear on (he whole to have been useless, except, 
perhaps, in one case, but there are many inconsistencies m the res nits '..that', are—'; 
as is unfortunately so often the ease in held experiments —no doubt due to the irreg* 
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ulnri tics in the natural yield of the plats themselves, apart from manuring. The 
Test yield was that obtained in the plat manured with nitrate alone, which gave 12 
bushels more than the higher of the mmiaimred plats at an outlay of only KM. ($0.20) 
per bushel. 

Rotation experiments (pp..50, 71-74).—The rotation followed under the 
supervision of the Norfolk Chamber of Agriculture was mangel-wnrzels 
planted in 1890 and manured with a mixture of salt (200 pounds) and 
nitrate of soda (100 pounds), alone or combined with 10 or 20 loads of 
manure per acre, followed successively by barley and clover. The 
manure applied to the mangel-wurzels in 1890 produced a distinct 
though small effect in 1892. 

In experiments commenced near Newtown, Wales, in 1892, under 
the direction of the University College of North Wales, Bangor, the 
proposed rotation was roots, barley, clover, and wheat. In this the 
first year mta-bagas were grown and manured with slag and barnyard 
manure, alone and combined with superphosphate or nitrate of soda 
or both, with superphosphate alone, and with a mixture of dissolved 
hone and nitrate of soda. From the first year’s results it may 64 be 
safely stated that a moderate dressing of farmyard manure, supple¬ 
mented by phosphates and nitrate of soda, is the most generally desir¬ 
able method of manuring the ruta-baga crop, hut that a mixture of 
phosphates and nitrate is capable of producing a good crop without 
the aid of any barnyard manure.” 

Experiments with phosphatic manures on mta-bagas (p. 53).—Experi¬ 
ments under the auspices of the Norfolk Chamber of Agriculture are 
thus summarized: 

The experiments to determine the value of different forms of phosphatic manures 
when applied to ruta-bagas were, with a slight alteration, last year repeated for the 
fourth time, and the results confirmed those of former years to a great extent. 

Taking the results all around, superphosphate has come out just about equal to 
hone compound and dissolved bones, and taking into consideration that phosphates 
can be bought cheaper per unit as superphosphates than in any of the hone prepara¬ 
tions, the conclusion .must he again arrived at here that superphosphate is the most 
profitable form in which phosphatic manure can he applied to ruta-bagas. The 
phosphate it contains is both cheap and soluble, and hone phosphates do not seem 
to have any advantage over it, 

Basic slag seems to have given a better account of itself hast year than before. 
On one of the plats at Whitlingham it gave a ton more ruta-bagas than anything 
else: but on one of the plats at Flordon it gave no increase at all over the nothing 
plats. 

On the peaty land at Elmham it gave results quite as good as any of the other 
manures; but much stress can not be laid on this as there was so little difference 
between the plats there. 

■ Experiments on turnips (pp. 75, 84, 99-113).—A fall report is given, of 
experiments at four different stations carried out under the supervi¬ 
sion of the Durham College of Science. They were a arranged princi¬ 
pally to test 'the'" relative values of the chief varieties of phosphatic 
manures.” t 

Five hundred pounds of bone meal were taken as the basis of the calculations, and 
the same weight of phosphoric acid (or its computed equivalent of phosphate of 
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lime) was applied in tlie case of the other manures, except where a manure con¬ 
tained soluble phosphate, and then 2 pounds of such phosphate were, considered 
equivalent to 3 pounds of insoluble phosphate. When a phosphatic manure con¬ 
tained either no nitrogen or less than the hone meal, the necessary quantity was 
added in the form of blood meal, a substance which contains nitrogen in much the 
same form as bones. * * * 

The general conclusions that may he drawn from these experiments may be sum¬ 
marized: . • . 

(1) Thomas basic slag is the cheapest pure phosphatic manure. 

(2) A mixture of slag and superphosphate is a more efficacious dressing than 
either of these substances used separately.. 

(3) Part of a turnip manure should consist of soluble phosphate. 

(4) Kainit as a rule may be profitably added at the rate of 200 pounds per acre 
to a turnip manure. 

(5) A purely phosphatic manure is quite unable to grow a full crop of turnips, a 
certain amount of nitrogen being absolutely necessary. 

(6) Superphosphates alone added to dung is not directly profitable when used 
in large doses. 

(7) Nitrogen used in the quantities of the experiment [about 50 pounds of nitrate 
of soda and 500 pounds of hone meal] is not a profitable addition to 16 loads of 
farmyard manure. 

(8) So far as the turnip crop is concerned, artificial manures are more profitable 
than dung. 

(9) Small doses of artificial manures are always more directly profitable than 
large doses. 

Similar experiments made by representatives of the Highland and 
Agricultural Society had the following objects: 

(1) To compare the effect of bone meal, superphosphate, find Thomas slag as 
phosphatic manures for the turnip crop, along with a definite amount of nitrate of 
soda. 

(2) To discover what proportion the nitrate of soda should hear to the phosphate. 

(3) To compare the effect of nitrate of soda with that of an equivalent amount 
of sulphate of ammonia; and 

(4) To test the relative merits of nitrate of soda and of sulphate of ammonia as 
a soluble nitrogenous manure for the turnip crop, and to discover the most advan¬ 
tageous way of applying them. 

There is also a report on observations on the effect of thinning on 
yield and composition of the crop. Experiments covering especially 
the first three points extending over four years are summed up as 
follows: 

(1) Bone meal has not been so good a manure as slag and superphosphate, to 
which an equivalent quantity of nitrate of soda or sulphate of ammonia is added. 

(2) For hone meal, and also, though to a less extent, for slag, mild growing 
weather in autumuis required in order to produce a fair return for the expense of 
the manures. 

(3) A mixture of slag and superphosphate is a good safe phosphatic manure for 
promoting the growth of turnips, both in the early and later part of t| ' season. 

(4) More than 100 pounds of nitrate of soda per acre does not pay. W r 

(5) The result of applying 200 pounds per acre of nitrate of soda is to produce an 
undue undergrowth of tops, and to render the crop more liable to disease during 
winter frosts. 

(6) Nitrate of soda, though more liable than sulphate of ammonia to be washed 
down through the soil during a wet summer, when applied to light, thin soils con¬ 
taining little organic matter, is more advantageous than sulphate of ammonia on 
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such soils during a cold dry summer; and therefore it is expedient to apply to even 
the lightest soils a certain amount of nitrate of soda in a turnip manure. 

(7) Sulphate of ammonia is more active upon heavy than on light land, and exerts 

its influence chiefly in the latter part of the growing season. * * * 

(8) Dunging in the drills is a very expensive method of manuring turnips, and 
experiments are wanted to see if the plowing in of dung on the turnip-break in the 
late autumn or early winter would not produce a safer and better crop. 

Tlie results of a single year’s investigation of the fourth topic given 
above indicate that— 

Nitrate of soda has a trifling advantage over the sulphate of ammonia as regards 
the weight of roots produced per acre, hut the difference is not worth considering. 
On some soils the one was better and on others the other. A much more important 
thing than the actual weight of bulbs in this case is the fact recorded by many of 
the experimenters that the section manured with sulphate of ammonia produced a 
sounder turnip than that manured with nitrate of soda. This is an important con¬ 
firmation of the results obtained at the society’s experimental station at Pumpherston, 

As regards the method of applying these two manures, it is shown that in a some¬ 
what dry and certainly cold and backward season it is better to apply them at the 
time of putting in the seed. Nearly as good results have been got by applying them 
in two halves—the one half with the seed and the other at a later period. It is 
probable that if the second half had been applied a little earlier, the result would 
have been better. 

Experiments on potatoes (pp. 84-86, 91-93).—These include experi¬ 
ments made under the direction of the Durham College of Science and 
the Essex Agricultural Society. In the first case it appears that nitrog¬ 
enous manures alone produced only a small increase of erox>; super¬ 
phosphate alone did considerably better than the nitrogen alone; the 
kainit did much better than either the nitrogen or phosphate; nitrogen 
and phosphate and nitrogen and potash each produced better results 
than either separately; but superphosphate was not able to add any¬ 
thing to the yield produced by kainit alone. 

The farmyard manure alone has produced a larger yield than any of the artificial 
dressings, though the percentage of small tubers is higher than in some of the other 
cases. Although a mixed artificial dressing added to farmyard manure has only 
been instrumental in increasing the gross yield by 1,350 pounds, as compared with 
farmyard manure alone, it has been able to increase the good potatoes by nearly 
2,200 pounds. It will thus he found, with potatoes selling at a fair price, to have 
been a profitable addition to the dung. 

A perusal of the results in the second case shows that— 

While 7 tons of dung raised the unaided produce of the soil by 31 tons per acre, 
the doubling of this dressing to 14- tons of dung only produced 14 tons more, and 
that the addition of artificials, when the larger quantity of dung was used, did not 
further remuneratively increase the crop. On the lightly dunged plats the best 
results were obtained, with one exception, by the use of 400 pounds of superphosphate 
and 200 pounds of nitrate, which gave 1 ton 350 pounds more than dung alone. On 
the lightly dunged plats the application of potash, where added to superphosphate or 
nitrate, appeared to have a negative value. Added to guano and nitrate, it appeared 
to result in a gain of 1,400 pounds ; while added to superphosphate and sulphate of 
ammonia it seemed to give an increase of 2f tons. 

On the heavily dunged plats potash [14 tons] produced no increase with super¬ 
phosphate and nitrate, hut again gave a small gain (8C0 pounds) with guano and 
nitrate, and a large gain, nearly 2£ tons, with superphosphate and sulphate of 
ammonia. 
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.Experiment# on cabbages (pp. 80-91),—These experiments were made 
under the auspices of the Essex Agricultural Society and u appear to 
indicate that a very large increase in cabbages is obtainable by the use 
of artificial manures, either with or without dung, at a very reasonable 
cost. Salt, which elsewhere has given remarkably good results with 
cabbages, does no good to this crop on this land, nor does potash. A 
dressing of 400 pounds of superphosphate and 400 pounds of nitrate of 
soda, the latter being applied in several successive doses, when used 
without dung, raised the produce by 11J tons of cabbages per acre at 
a cost of only 4 s. 9 d. [f 1.14] per ton of cabbages. Used with dung it 
raised the produce by 7| tons beyond the yield of the dung only, at a 
cost of 6s. M. [$1,541 per torn” 

Observations on oats following cabbages .which had been heavily 
fertilized with manure combined with guano and various fertilizer 
chemicals indicated u that large crops of cabbages can be economically 
grown by the fairly lavish use of artificial manures in addition to dung, 
without lowering the fertility of the laud.”— W. H. b. 

The culture of barley for malting purposes; a report of ten 
years’ experimental work, 0. Sonne ( Tidsslcr. Landokon., 12 (1398), 
pj). 513-619). —The work reported was conducted by a committee of 
the Royal Danish Agricultural Society, under the direction of the 
author. The object sought was to study carefully and in a scientific 
manner the conditions for producing barley of tbe best malting qual¬ 
ity, and the influence of the conditions at harvesting time, of the 
seed barley, the time and method of sowing, quantity of seed, etc., on 
the yield and the quality of the barley from the brewer’s standpoint. 
The work was done on several large farms, under the immediate super¬ 
vision of the author, and also on a large number of small farms, which 
were supplied with seed from the committee. 

The influence of the harvesting conditions on the qualify of the barley.— 
This question was studied for five years on a large number of farms. 
It was soon found that the conditions prevailing at harvesting time 
exerted a considerable influence on the mealiness of the barley, the 
degree of mealiness increasing regularly with the maturity of the crop 
when harvested. Barley may turn hard while still on the stubble, or 
when left in the field after cutting, through continued rains. The aver¬ 
age results of all the trials made in regard to the influence of the time 
of harvesting are given in' the following table: 


Influence of time of harvesting on mealiness and weight of barley. 
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Meali- 

i ■ news. ■ | 

| ■'.■ ■ i 

Weight; 
per 1,00(1 
' grains. 

Weight 

per, 

bushel. 

Green-ripe stage .. 
Tellow-ripe stage .. 




■'; Degree, 1 

I , 25, (18 1 

O rmm. ' 
4:5,409 1 
45. JlHO 
. 45, 50H 

Pound a. 
44.tr 

If, • 

Dry-ripe stage,. 




V . ;{2.92 f 

y. ; v 

q.u 

-J! 


......... ■ ... ’1 



1 ■, ■•■■■■■■.! 
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The degree of mealiness was ascertained by examining the section of 
.100 grains of each sample. In all 208,000 grains of 1,490 different sam¬ 
ples were examined in these experiments, representing about three 
hundred days 5 work for one man. 

Fully matured harvested barley will lose more in quality by being 
exposed to rains when ready to be stacked than may be gained under 
the most favorable conditions through, the action of moisture. The 
experience concerning the proper conditions of harvesting is summed 
up as follows: “Barley which is harvested when fully ripe must be 
protected from rain between cutting and stacking. This is the more 
important the more rainy the period directly preceding the cutting. 

“If the barley can not be stacked directly after the cutting, the 
best quality of the barley will be secured by cutting at an earlier stage, 
near the c yellow-ripe period. 5 55 

The influence of the seed used. —From 5 to 10 farms were used in the 
investigation each year from 1888 to 1892, the number of varieties 
tested during each year ranging from 2 to 24. The grain raised was 
in all cases carefully examined for weight, shape, color, quality, meali¬ 
ness, etc., and the nitrogen content determined. The soil was found to be 
of primary importance to the quality of the crop. I t was also found that 
an increasing nitrogen content in the barley as a general rule coincided 
with a corresponding decrease in the qualities which determine its 
commercial and general value for malting. 

Producers of barley for malting purposes must consequently expect 
to meet greater difficulty in producing crops of good quality, according 
as the land produces richer and more nitrogenous crops. 

Time of solving.—It was found that the largest crops were obtained 
when the sowing was done during the first week after the ground could 
be worked. The quality of the crop decreased regularly for all varie¬ 
ties with the later time of sowing, so that the earliest sowing produced 
barley of the best quality, with the second date of sowing (about eight 
days later) following closely. The content of nitrogen in the barley 
increased with later sowings, which was then accompanied by a decline 
in the malting quality. “The aim of the producer of barley for malting 
purposes must be to produce a crop poor in nitrogen. 55 

Souring in drills or broadcast. —Three varieties were sowed by both 
methods on 14 experimental forms during 1890-92. in both cases the 
following quantities of seed were used per acre: 127.4,141.4,182.1,222.5, 
and 202.9 pounds. The following summary of 420 single trials shows 
the average result as to both the quantity and the quality of the crop: 


Yield and quality of barley sowed in drills and broadcast. 



Yield of barley. 

Quality. 


Grain 
per acre. 

Straw 
per acre. 

Total. 

Weight 1 Tota] 

of 1,000 i Shape. 1 Color. -Quality. Aby 
grains, i \ ' 

Sowed in drills. 

Sowed broadcast^ • 

Bounds. 
2, ‘187 
2,292 

Pounds. 
8,170 
8,228 . 

Pounds. 

■5,503 1 
.. r>, 020 

\ drams. I 

42.359 4.09 2.72: M. 74 11.55 
42.318 j 4.11 ,3.70 j 3.78 11.05 
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“While Che average results of the 420 drilled plats and the corre¬ 
sponding plats sowed broadcast are practically the same, the drill sow- 
lug showed a noticeable increase compared with the broadcast sowing 
in case of the more heavily yielding Prentice barley, and tills is 
especially true with the quantity of seed generally applied in practice, 
viz, nearly 3 bushels (141.4 pounds) per acre. In case of the two other 
varieties (Lerchenborg and Hallett barley), which, yielded less heavily, 
the broadcast sowing gave on an average the largest yields, the differ¬ 
ence being not very pronounced, however. It seems that the relation, 
between drill and broadcast sowing will be changed in favor of the 
former as the productive capacity of the soil increases. Where a small 
amount of seed is preferred, in case of highly productive soils, drilling 
is to be recommended. 77 

The influence of the quantity of seed used .—From 40.5 pounds to 218.5 
pounds of seed per acre were applied. Both the weight of 1,000 kernels 
and the quality of the barley decreased slightly but regularly with 
increasing quantities of seed barley. Considering all experiments (33 
series), a quantity of 3.8 bushels (182 pounds) per acre gave the best 
results. ci While land yielding crops of 17 to 18 times the seed sown, 
and over yielded the largest crops when about 2.3 bushels were sown, 
both in case of’drilling and broadcast sowing, it has proved most 
profitable to use larger quantities, up to 3.8 bushels per acre, with a 
decreasing productive capacity of the land. 77 

Distribution of seed barley .—From 1885 on, 2,274 fifty-five-pound bags, 
or 125,070 poun ds in all, of seed barley were distributed to 1,473 farmers. 
It was found on investigation that the varieties furnished by the com¬ 
mittee to 531 farmers were used continually for seed barley by two 
thirds of them, and also that the yield obtained was increased on an 
average 1.61 times the quantity sown above that obtained from barley 
previously sown by the same farmers. The 531 farmers had sown in all 
11,016 acres of land with barley furnished by the committee. 

The last part of the report is taken up with a discussion of the statis¬ 
tics of barley production and exportation from Denmark and the pros¬ 
pects for the future. —e. w. w. 

The culture of Lathy rus sylvestris, A, Boswtnckel (T)eut 
landw.-Presse, 20 (1893), No. 97, p. 1007 ).—In the spring of 1891, in 
Rhenish Prussia, the author set out 5 hectares with flat pea plants, 
A dry, day soil was used. The land was thoroughly prepared, but not 
manured, and the plants, after pruning the roots, were dropped in fur¬ 
rows at distances of 32 cm., and then so plowed in with a single plow 
■ as to cover the plants 3 to 4 cm. deep. One hundred thousand plants 
were thus set out on April 10 and 11, and an equal number on May 8 
and 9. The earlier plantation was cultivated with the hoe on and 
after May 23. * The growth 1 of weeds was more rapid than that of Lath* 
yrus sylvestris , and cultivation was rendered slow and difficult. When 
winter came on the plants had made but slight growth. 
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When set, apart of the plants had very slender dark-brown roots, 
while the others had strong white roots. Of the former lot of plants 
only one sixth had made any growth by winter. 

In April, 1892, on one half hectare, with a clay soil fertilized in the 
previous autumn with Thomas slag and kainit, 30,000 plants with .strong 
roots were set out with a plow. Almost all of these grew finely 5 some 
bloomed when 75 cm. long, and a few of the roots attained the size of 
the thumb. On account of the dry season the weeds were easily kept 
down by cultivation. 

Of the plants set out in 1891 only a small part bloomed in 1892, and 
this field could not be mewed. The plants which had failed to grow 
in 1891 now made their appearance. 

In the spring of 1893, with a sharp, heavy harrow, the author har¬ 
rowed a part of the fields set in 1891 and 1892. On the earlier planta- 
tion the line of demarcation between the harrowed and unharrowed 
portions was plainly visible by the larger growth on the harrowed por¬ 
tion. On the portion not harrowed the plants were scarcely large 
enough to be mowed. 

The growth on the field set in 1892 was excellent, but here too the 
harrowed portion was better than the other. The stand was thick and 
the plants about 1.5 meters high. 

Cattle and sheep relished the fodder greatly. The author considers 
this a very valuable forage plant, especially for dry seasons. Strongly 
rooted plants, thoroughly prepared soil free from weeds, and the use of 
mineral fertilizers are, in the authors opinion, requisite to success in 
growing Lathy tub sylvestris. —j. F. d. 

Concerning Lathyrus sylvestris, IT after (Lent, landw. Presse , 
20 (1893), No. 87, jp. 905), —Near Badolfzell, in the southern part of 
Germany, is a field of Lathyrus sylvestris a part of which was planted 
five years ago and a part in succeeding years, including 1893. The soil 
of the field is permeable, with rocks and pebbles cropping out through 
a calcareous loam. In places there is sand on which sainfoin nourishes; 
the better portions of the field are capable of supporting a good gro wth 
of alfalfa and red clover. Small grains, hops, root crops, and fruits 
flourish in the neighborhood. 

Only the growth of the current year, kept free from weeds, presented 
a good appearance] former plantings were smothered with weeds and 
native grasses. , 

Tn another locality, near the above, the appearance of a field of 
Lathyrus sylvestris was better, plants several years’ old growing to a 
length of one meter. From the appearance of the field the author esti¬ 
mated the crop of forage on the best spots as about equal to a small 
crop of vetch. He states that on October 4 all the parts of the plant 
then green were suffering from the attack of a fungus. 

Between Badolfzell and Meggingen a culture plat of Lathyrus odoraius 
was noted, and. this also presented a poor appearance.— j. f. d. 
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An investigation on the nature and repression of eqmsetusns, 
Petersen and Hesseneanu (Milch ZUj., 22 (1893), No. 39, pp. 641, 
642 ; No, 40, pp. 668, 669 ; No. 41, pp. 671, 672) ~The authors give 
detailed descriptions, distribution, and all the more important facts 
relating to the life history of three of the more important species of 
horsetail rushes, as follows: Equixetnin linumim, E. paluatrc , and E. 
arrense, all of which are abundant and more or less troublesome in parts 
of Europe. The last two are reputed as dangerous to young cattle, 
and as E. arven.se grows in almost any soil, it may become a source of 
considerable loss through the death of calves or even older cattle. The 
plants spread by means of spores, rootstocks, and rooting of the broken 
and scattered joints, and of necessity will soon become abundant when 
once established. Chemical analyses are given of the fruiting stems, 
sterile stems, air-dry contents, and ash constituents. The dry matter of 
equisetum is compared with that of four kinds of hay, which it greatly 
exceeds in ash, potassium, lime, phosphoric acid, and silicic acid. 
The animals suffering from the effect of these plants become weak in 
their hinder parts, lack nourishment, are severely purged, the blood 
becomes thin, and their teeth fall out. Milch cows eating this plant 
will lose 50 per cent in their yield within twenty-four hours, and the 
milk will be poor in quality. 

Investigations have been conducted to ascertain some means for the 
repression of this weed. It has been found that it will soon yield to 
clean cultivation and the use of salt or kainit as a fertilizer.—w. h. e. 

Examination of wheat bran and .rye bran, V. Stein (Tidsskr. 
Landokon12 (1893), pp. 665-682). —One hundred and twenty-three 
samples of wheat bran and 4 samples of rye bran were taken by county 
agricultural societies in different parts of Denmark and sent to the 
Koyal Danish Agricultural Society for examination. Unfortunately 
only a mechanical and microscopic and no chemical examination of the 
samples was made. 

The samples of wheat bran were separated into five groups: (I) Pure 
brans ; (2) brans not quite pure, but impurities not sufficient in quan¬ 
tity or quality to condemn the goods; (3) impure brans—wheat sweep¬ 
ings, chad 1 , weed seeds, etc., purposely mixed in; (4) highly impure, from 
the same sources; and (5) brans containing admixtures of rye bran. 
Forty samples came in the first group, 34 in the second,35 in the third. 
Sin the fourth, and 5 in the fifth, or 33,28, 29, 6, and 4 per cent, respec¬ 
tively. One sample was thrown out, having been accidentally adul¬ 
terated. Thirty-live per cent of the samples were consequently found 
to be adulterated with larger or smaller quantities of worthless refuse 
material. Sixty-seven out, of 100 samples were imported ; the 5 sam¬ 
ples in group 5 were all Danish. 

All the 4 samples of rye bran (all Danish) were pure.—E. w. w. 

Anew cause for bitter milk,#ANPENiioyi)ONOK {Schweiz, Arch., 
35; abs. in Molk. Ztg7 (1893), No. 51, p. 693). —The author reports a 
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case coming under Lis notice in which all the cows in a little village 
suddenly commenced to give bitter milk. The milk frothed badly dur¬ 
ing creaming, appeared to be in vigorous fermentation, and was very 
bitter. After this had gone on for some months and local skill had 
proved of no avail veterinary aid was sought. The cows were found 
on examination to be perfectly healthy. The source of the trouble was 
finally discovered in the excessive feeding of Swedish turnips which 
had been washed in foul ditch water. Soon after the feeding of these 
was discontinued the milk became normal. —E. v r . a. 

An investigation of Danish creamery and dairy butter, 1889- 
*92, F. Friis (Samlet beretning am de sammenlmengen-de raekker af 
smdr tidstillinfjer, 188919 2 : KgL Vet. og. Landbohbisk. Lab far landbk . 
For nog , 28th Report , Copenhagen , 1893, pp. 217). —In 1889 the late Docent 
N, J. Fjord planned and inaugurated a series of exhibitions of Danish 
dairy and creamery butter at the Royal Experiment Station at Copen¬ 
hagen, and these exhibitions have been continued ever since. At pres¬ 
ent the Danish Government makes a special appropriation of 24,000 
kroner (about $6,480) annually. 

The primary object, of the butter exhibitions is to furnish the cream¬ 
eries and dairies exhibiting their butter with reliable information as to 
its quality and. in case of its being inferior, its particular shortcom¬ 
ings. To this end the butter is scored twice independently by three 
juries of four members each, three of which are butter dealers and one 
a stat£ dairy counsellor. The first scoring takes place two days after 
the receipt of the butter at the station, and in order to test its keeping 
quality the second scoring is made fourteen days alter the first scor¬ 
ing. The scoring is done on a scale of 15 points and the butter 
divided into 8 classes, the first class including all brands scoring three 
points or more above the average of all samples in the same exhibition, 
and the eighth class (poorest) including all scoring three or more 
points below this average, 

The participating creameries and dairies are required to send about 
160 pounds of their regular make immediately on the receipt of a tele¬ 
gram from the station. For this butter the station pays the average 
price received by the factory during the week the tub is sent. The 
butter on exhibition is sampled both times when scored and the water 
content determined. 

In 1889 319 creameries and dairies took part in the exhibition, and 
the number of exhibitors has increased each year, reaching 550 in 1893. 
Three exhibitions were held during 188% 18 during 1890, 9 during 1891, 
and 31 during 1892. On account of the increased number of factories 
participating only annual exhibitions will be held in the future. The 
present report is for the year 1892, during which 423 factories (319 
creameries and 104 private dairies) took part in the 31 exhibitions. 

Some of the results of the examination of the butler exhibited are 
briefly stated below: 
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Comparison of creamery and dairy butter .—In all 471 tubs were 
received from dairies and .1,301 tubs from creameries. The difference 
in the average quality of the two kinds of butter was very small, 
amounting* to 0.54 point in favor of the dairy butter. Taking the 
average for the whole year 62.7 per cent of the dairy butter and 50,9 
per cent of the creamery butter fell in the first four classes. Of that 
received during the summer 51.8 per cent of the dairy butter and 56.2 
par cent of the creamery butter fell in the first four classes, and. of that 
received during the winter 50 and 46.7 per cent, respectively. The 
reason for the superior quality of .the dairy butter during winter the 
author traces to the fact that most of the cows at the large estates are 
fresh in milk during that time, which is not the case to so large an 
extent on the farms furnishing milk to creameries. The feed may also 
have had some influence. - ■ 

The creamery butter in the first four classes did not keep quite as 
well as the dairy butter in the same classes, but on an average for all 
butters examined there was a slight difference in favor of the creamery 
butter as far as the keeping quality was concerned. The different 
parts of Denmark furnished on an average equally good butter. No 
marked difference was found in the quality of butter from large and 
from small creameries, and altogether the creamery butter examined 
compared very favorably with that from private dairies. 

Brine , shrinkage, and water content of the butter .—Out of 796 tubs of 
summer butter 109 (14 per cent) lost brine on being kept for fourteen 
days, while 477 out of 1,672 tubs of winter butter (44 per cent) lost brine. 
The tubs were placed on stands immediately on their receipt at the 
station and the brine leaking out was caught in narrow-mouthed flasks 
and weighed. The average loss of brine during the two weeks in which 
the butter was kept was 0.05 pound per tub for the summer butter and 
0.22 pound for the winter butter. There was no connection between 
the quality of the butter and the loss of brine. As a rule the loss of 
brine was not due to a greater water content, as there was no appar¬ 
ent connection between the two. 

' A moist appearance of abutter is an indication that it will lose brine 
on standing and not of an excessive water content of the butter. The 
loss by evaporation was greater in butter losing brine, in proportion to 
the amount of brine lost. There was only a small difference between 
summer and winter butter in this respect. 

Water content .—This has already been given in the preliminary report 
issued by the station (E. S. E., vol. iv, p. 690). The average for all but¬ 
ter examined (2,091 samples from 468 different factories) was 14.59 per 
cent of water.,, Eighty-five per cent of the factories sent butter contain¬ 
ing 13 to 16 per cent of water, and only 5 per cent had butter contain¬ 
ing more than 16 per cent of water. The average water content of 
creamery and of dairy butter for summer and winter was as follows: 
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Water content of winter and summer hitter. 



Season. 

! Cream - 
{ ery. 

Dairy. 

Aver¬ 
age of all. 

Winter. 

Summer. 


r Per cent. 

..15.15 

.i 14. 08 

Percent. 

1 14.46 

14.19 

Percent. 
14.97 
14.11 


The water content of the Creamery and dairy butter reported in this 
bulletin was as follows, arranged for the first and the last four classes*: 


Water content of good and poor butter . 


, 

Class. 

Cream* 

Dairy. 

Aver- 

Number of samples. 

ery. 

a go of all. 

Creamery. 

Dairy. 

Total. 

Class I-IV. 

Percent. 
14. 20 

Percent. 

14.41 

Per cent. 
14.37 

391 

504 

695 

593 

Class V-VIII. 

14.48 

! 14.92 

14. S3 

131 

472 

Average for all classes.... 

14, 34 

14. 60 

34.58 

312 ; 

976 

1, 288 


It may be said in general that the more watery the butter was the 
poorer its quality, and vice versa . Butter with a normal water content 
of 13 to 10 per cent kept best. A too low water content decreased the 
keeping quality while a too high content was found to be coincident 
with interior quality as well as poor keeping quality of the butter. 

The shrinkage of the butter by evaporation was shown to be inde¬ 
pendent of the water content. 

Influence of i working the butter on its tvater content .—In case of both 
summer and winter butter, that worked only once was found to contain 
nearly one half per cent more water than that worked several times. 
The longer the interval between salting and last working the less 
water was found in the butter, amounting in some cases to 1 per cent. 
Thirty-six per cent of the butter worked once lost brine, against 26 per 
cent for that worked twice or more. The quantity of brine lost was 
also larger for butter worked once. 

Experiments in working tvater into butter .—Two series of experiments 
were made, one in working water into butter after it was ready for 
market, and another in working* it in during the manufacture. Brine was 
sprinkled over the butter in each case and worked in by rapid revolu¬ 
tions of the worker. The results of the first series showed that a con¬ 
siderable quantity of water might be worked into butter after it 
Was made. Two pounds of water was thus incorporated into 25.4. 
pounds of butter in one trial, and the average in five trials was 0.78 
pound of water to 23.96 pounds of butter. This increased the aver¬ 
age water content of the butter which was originally 14.97 per cent to 
an average of 18.18 per ' cent. The grade and the keeping quality of 
the butter was greatly reduced by this procedure, however; and the 
author states that fraudulent incorporation of water can only be done 
at the expense of the quality of the butter, which is lowered in proper- 










724 


EXPERIMENT STATION RECORD. 

tion to the water incorporated* The results of the trials ©^incorpo¬ 
rating water into butter in its manufacture proved that neither the 
quality nor the quantity of the butter was (hanged appreciably in this 
manner, although there was a tendency in the same direction as in the 
first series. The adulteration of butter with water would not pay on 
account of the extra expense for labor and brine. 

Influence of food on the quality of the butter .—Although the invest**, 
gation did not properly include this question, data were obtained as to 
the cattle foods fed at the dairy farms exhibiting butter and arc tabu¬ 
lated. in the bulletin. The information given on this point is of neces¬ 
sity not very definite, however. The butter placed in the first four 
classes came from farms where, as it seemed, a little more of .grain feeds 
and of oil cakes were fed than on farms furnishing the poorer grades 
of butter. Bariey, onts, palm nut meal, sunflower-seed cakes, and coca>a 
meal seemed to be fed in a little larger quantities on the former farms 
than on the latter; cotton-seed meal and sugar-beet chips, on the other 
hand, were fed in a little smaller quantities on farms furnishing the best 
butter, and ruta-bagas, turnips, and carrots about in similar quantities 
in either case. —f. \v. w. 

The “melting test” of butter, E. Reich (Milch Zty., 22 (1803), No. 
48, pp. 787-789 ).—This test depends upon the difference in the appear¬ 
ance, the apparent color, and the odor of pure butter and of margarin 
when melted. It is only recommended as a preliminary test and no 
claim is made that it is invariably conclusive. The observation is made 
when the sample is melted in preparing it for the determination of 
volatile fatty acids. Pure fresh butter when melted is said to be per¬ 
fectly dear or only slightly cloudy, to be usually dark-yellow, and to 
have the familiar odor of pure butter fat. Pure stale butter may be 
very cloudy and even opaque when melted, is usually of a dark-yellow 
color, and has the odor of rancid butter. Melted margarin, on the 
other hand, is said to be very opaque, of a light-yellow color, and to 
have a characteristic indescribable odor. The author applied this test 
to 44 samples in which he subsequently determined the volatile fatty 
acids. The results as given show that out of the M samples indicated 
as normal butter by the melting test, 28 had the normal content; of 
volatile fatty acids, and 5 could hardly be regarded as suspicious. Out 
of 9 judged from the melting test to be impure 7 were found impure 
from the content of volatile fatty acids, and the remaining 2 were 
regarded suspicious. Thus the indications of the melting test and the 
content of volatile fatty acids agreed in 70 per cent of the cases.—E. 
W. A. 

Report on special research in cheese-making (Report on the 
Distribution of Grants for Agricultural Education in Great Britain, 
1891- 92, pp. 77-94). 

Cheddar ol^eeBe-ma^kina dairy 

’School, One experiment is reported in which the maker was guided 
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entirely, as to the time to stop stirring the curd and the time to grind 
it by determinations of acidify. The cheese was made September 10, 
and when sold December 31 “it was considered excellent.” This is the 
only experiment reported, although various observations on cheese- 
making are reported. 

Cheshire cheese-malting. —A report of experiments at the Worleston 
Dairy Institute, made at the instance of the British Board of Agri¬ 
culture. Cheese was made by the “old” and the “early ripening” 
processes. 4 4 In manufacturing cheese by the 4 old’ Cheshire process the 
■chief object aimed at is to prevent any undue development of acidity, 
and with this object in view the whey is removed, as completely as 
possible from the curd, both before vatting and in the press; while in 
the 4 early ripening’process methods are adopted by which the lactic 
fermentation shall proceed with more or less rapidity.” 

Some data are tabulated as to the conditions of manufacture, but 
none as to the losses. 44 One obvious and practical conclusion to be 
drawn from the results is that in the 4 old’ process the temperature of the 
night’s milk should be sufficiently low to prevent any undue develop¬ 
ment of putrifactive organisms during the time that the milk is standing 
in the dairy, and that what production of acidity is required should be 
obtained while the cheese-maker has the curd under his control.” 

From the results of the “early ripening” process it seems probable 
■that 44 too rapid development of acid produces a cheese of inferior 
quality.”— e. w. A. 

Report on special research into the processes of Cheddar 
cheese-making ( Report on the Distribution of Grants for Agricult ural 
Education in Great Britain, 1892-193, pp. 131-146 ).—Experiments were 
carried on in 1802 from April to October on a farm at Axbridge. The 
milk used, the whey, and the cheese were analyzed. The indications 
from the results of the year v T ere as follows: 

(1) Tlie quality of milk varies on the same farm each year, owing to the season, 
and on the same fields each month, owing to the food. It varies oil two farms dur¬ 
ing the same year, and on each has a characteristic composition due to the nature 
of the soil. 

( 2 ) The quality of a cheese, assuming tliaftke manufacture was conducted by a 
skilled maker, depends largely on the quality of the milk from which the cheese 

•''- •'was made. . 

(3) The manufacture of a cheese must vary in accordance with the varying qual¬ 
ity of the milk. Not only is this true as regards tlie quantity of rennet to be used, 
but it influences the degree of acidity which may with advantage he obtained in 
the curd before vatting. 

(4) On good soils and with rich milk a high acidity in the curd is desirable; but 
on heavy land yielding a poor milk a low acidity is desirable. 

(5) A cheese made with low acidity requires longer to ripen, and probably a 
higher temperature, than a cheese with high acidity. 

((>) In the spring the temperature of the dairy should he maintained artificially 
at from 64° to 66° F, A';■ 

(7) In order that the curd may bo put away in good time, it is essential to obtain 
sufficient acid in the whey before drawing it off. 

10646—Ho. 7—5 
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(8) The acidity of the mixed milk, etc., before remitting should, if possible, bo 
0.21 per cent, and of the whey in the tub before drawing 0.20 per cent, sons to 
insure in the whey when drawn an acidity of 0.22 per cent. 

E. W. A. 

The relation between the textile strength and the hygrosco* 
picity of hemp and flax, 0. .A. Lobry de Bruyn ((■hem. ZUj^ 17' 
(1893), No. 78,j)]y. 1432 , 1133, fig. 1). —The,author refers to the investi¬ 
gations of T. Schlosing, jr., who found that the hygroscopioity of tex¬ 
tile fibers depended upon the degree of saturation of the surrounding 
air and the temperature. Schlosing* investigated wool, silk, and cot¬ 
ton, to which the author adds hemp and flax. The textile strength 
seems to increase proportionally with the degree of hygnoscopicity. 
Max and hemp were found to be much more hygroscopic than cotton, 
due probably to the different formation of the fibers and. the presence 
of some pectic material wanting in cotton.—w. h. e. 
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Further contribution to the analysis of fish guano, poudrette, and similar 
substances (Weitere Beitrdge zur Analyse von Finch guano, Poudrette itnd derglddtcn 
Siibstanzen), M. Weibull.— Chcm, Ztg., 18 (IS94), No, 3, pp. 31, 33. 

Analysis of seeds and grains ( Die Analyse Her Samenarten ), A. vox Asboti-i. — 
Chcm . Ztg., IS (1894), No. 3, pp. 33, 33. 

On casein and the organic phosphorus of casein (Sur la caseine el U phosphors 
organique cle la caseine) , A. Bkciiamp. — Compt. Bench, 117 (1S93), No. 36, pp. 1085-10SS. 

Contribution to the determination of nicotine in tobacco (Beitrag zur Bestim- 
mung des Nicotingehaltes der Tabake ), Gr. Hkut.—A rch. Pharm331 (1893), OSS; abs. 
in Chem. Ztg., IS (1S94), Repert., p. 5; and in Chem. Centbh, 1894, I, No. 5, p. 807. 

On the constitution of albuminoid matters from plants (Bccherches sur la consti¬ 
tution des matures albmmnoidcs extraites de Vorganisms vegetal), E. Fleurent.— Compt. 
Rend., 117 (1S93), No. 33, pp. 790-795. 

On a mucoid substance occurring in egg albumen (Ein im Fliihnercitvdss vorkom - 
mende Miikoidsubstmz), G. Y. M5rner.— Centbl. med. Wm., 1898, p. 706; abs. in Chem. 
Centbl., 1894 , I, No. 1, p. 57. 

On a mucoid substance occurring in egg albumen (Ein im Euhnereiireiss vorkom - 
mende Miikoidsubstanz), E. Salic ow ski. — Centbl. med. Wiss., 1893, pp. 706-70$; abs. in 
Chem. Centbl., 1S94, I, No. 1, p. 57. 

Qualitative and quantitative studies on the acidity of bread (Hygicnische 
V;ntmuchungen iiber Mehl tind Brot; III. Qualitative and quantitative Untersuchungcn 
uber den SUuregehalt des Brotes), K. B. Lehmann. — Arch. Eyg., 19, No. 4 , pp. 363-409. 

Analysis of butter (Analyse des beurres du commerce), C. Violktte,— Compt. Rend., 
£17 (1893), No. 24, pp. S56-S5S. 

Chemical investigation of butter fat (Ricerehe chimiehe sal grasso di burro), A. 
Viz/a. — Staz. Sper, Agr. Itah, 25 (1893), No. 1 and 2, pp. 101-118, plate 1. 

Raoult’s method of determining molecular weights applied to the analysis of 
better (II methodo erioscoptco di Raoult per determinare i pesi molccolari applicato al 
Ifymalm del burro), F. Garelli and L. Oarcano.— Staz. Sper. Agr. Itah, 25 (1893), 
No. 1 and 2, pp. 77-88. 

Distinction between butter and margarin (Distinction du beurre de la margarine), 
Gantter.— Rev. Internal. Falsi/., 7 (1894,) No. 5, p. 85. 

A method of detecting adulterants in butter ( Falsificazione del burro), A. Hou- 
zeau.— Abs. in Staz. Sper. Agr. Itah, 25, No. 1 and 2, pp. 161-163. 

Examination of mixtures of saponifiable and nonsaponifiable fats (Ex amen de 
melanges de graisses saponifiables et de graisses nonsaponifiables), Honig and Spetz. — 
Rev. Internal. Falsif., 7 (1894), No. 5, pp. 84, 85. 

The proximate composition of butter, H. D. Richmond. —Analyst, 1894, Jan., 

pp. 16-18. 

The determination of insoluble and fixed fatty acids (Dosage des acides gras 
insolubles et fixes), Meieu&res.— Jour. Pharm. et Chm.,29 (1894), scr. 5, No. 2, pp. 
60-62. 


m 
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On the estimation of beef fat in lard, W. F. K. Stock, — Analyst , IS94., Jmi., 

pp. £-8. 

Characteristic reaction of sesame oil (Die Realctionen wclche das Sesamol eharak - 
termren), D. Morpurg o.— Pharm. Post., 26, pp. 687, 588; abs. in Chew, Cenibl., 1894 r 
I, Xo. 2, p. 112, 

Testing olive oil for sesame oil (Priifuny des Olivcnoles auf Sesamol). F. Musset.—* 
Pharm . Central hath, 84, pp, 701 , 702; abs, in Chem. Cenibl1894, /, No. 2, p. 118. 

The composition of the ash of the refuse products obtained in the manufac¬ 
ture of olive oil (Sopra la compositione chimiea della ee-nere dclle sanse lavalc e de quelle 
esaurile col solfuro di carbonio), D. Martelll — Stas, Sper. Ayr. Ital., 25 (1892), Xo. 1 
and :2, pp. 60-72. 

Discussion oil the vinegar question.— Analyst, 1894., Jan., pp. 8-15; and Feb., pp. 

26-83. 

Water analysis, the interpretation of results, F. W. Stood art. — Analyst, S94, 
Jan., pp. 18-23; and Feb., pp. 39-41. - 

Investigation of the composition of the natural acids of wine (lUcerche still a 
compositionc degU aceti nalurali di vino), E. BihVA.—Siaz. Sper. Ayr. Ital., 85 (1898), 
Xo. 1 and 2, pp. 89-100. 

Determination of the starch content and density of potatoes (Determinaziane 
della densitd e del cont emtio in ami do delle palate), F. Dupont. — Rev. client, anal.; abs. 
in Staz. Sper. Ayr. Ital., 85 (1893), Xo. 1 and 2, p. 178. 

A new system for determining the specific gravity of beet juice (Xeues Sys¬ 
tem sur raschen and yenauen Bestimmuny des specified*en GewieMes von Miibensaft), H. 
Buiem.— Abs. in Wochenschr. Cent. Per. Rubens. Pud., 81 (1893), Xo. 52, p. 791. 

A contribution to the study of ptomaines (Contribution d Vetude des ptomaines), 
Oechsner de Coninck. — Conipt. Rend., 117 (ISOS), Xo. 26, pp. 1097,1098. 

SuJphureted hydrogen apparatus (SchwefelwasserstoflontmcMunysapparat), F. W. 
K u stee.— Jour. Prate. Chem., 4S (1893), Xo. 24, pp. 595-598, illust. 

Mote on the determination of nitric nitrogen by means of the nitrometer 
(Note sur le dosage de Vazote nitrique a Valde du nitrometre) , E. Henry.— Bui. Soc. 
Chim. Paris, 11-12 (1894), Xo. 1, pp. 24-27, illust. 

An automatic burette (Burette automatique), G u i on A KD .—Bui, Soc. Chim, Paris, 
11-12 (1894), Xo. 1, pp. 4 , 5, illust. 

BOTANY. 

On the botany and chemistry of the peanut, A. Andouarp.— Jour. Pharm. 
Chim., 28, ser. 5, pp. 481-484; abs. in Chem. Cenibl., 1891, l, No. 8, p, 82. 

Significance of various organs as a means of classifying plants (SiyniJUuttion de 
la variiHe des oryanes dans la mesure de la gradation des impedes teytUales), A,.0HATIN'.— 
Compt. Bend., 11.7 (1893), Xo. 19, pp. 604-607; Xo. 24, pp. 775-781. 

Transpiration as the cause of the natural drying of seed (Sur la dessieatp/n 
nainrelle des yraines), H. Coupin.— Compt. Rend., 117 (1898), Xo. 26, pp, lilt-1118. 

Investigations concerning the direct and indirect influence of light on the 
respiration of plants ([Intersuchunyen iiber den direktm nnd mdireklen EinJl um den 
Li elites auf die Athmung der Gewachse), F. A Eli k boe. — Forsch. Geb, agr. Phyn,, 16 
(1893), Xo. 5, pp. 429-463. 

Cause of the disappearance of the reserve material of seeds in germination 
(Die Ursaehen der EntLeruny der ReservesIoffe am Set men), W, Emv^Kii.—Ber. math, 
phys. Masse der Jcgl. sacks, Ges. der Wise, zii Leipzig; abs, in Xatum. Mundsch8, pp. 
591, 598, and in Chem . Cenibl., 1894, I, Xo. 1, p. 51. 

The formation of saccharose during the germination of barley and the ripen¬ 
ing of the apple (Stir la production du saccharose : peudant la germination'de Vorye et 
pendant la maturation de la ponrne), L, EiNbET.— Bui, Soc: Chim, Paris, 11-12 (1894), 
Xo. l,pp. 18-21; Jour. Pharm. el Chim., 29 (1894), ser. 5, Xo. 2, pp. 89-9/; Compt, 
Rend., 117 (1893), Xo. 20, pp. 668-670. ■ ■' 

Composition of apples at various stages (/ Hnde dime mrutte de pom me a cidre, a 
.tom ses ayes, A , Treulle.— Compt. Rend., 117 (1893). No. 28. no. 765-767. 
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The development and maturing of apples (Le developpement et la maturation de 
lapomme dcidre ), L. Lindet. — Ann. Apron., 20 (1894), No. 1, pp. 5-20. 

■ The taking up and storing of copper by the roots of plants (Die Aufnalime mid 
Spelcherung von Knpfer durch die Pflanzemvurzel), R. Otto,— i Naturwiss Wochenschr., 8 , 
pp. 565-567; abs. in Chem. Centbl., 1894, I, JS r o. 8, p. 17. 

The nitrates in living plants (Les nitrates dans les plantes viv antes), Demo ussy. — 
Compt. Bend., 118 (1894), No. 2, pp. 79-82. 

On the localization of the active principles in cucurbits (Sur let localisation 
des principles actifs dans les OucurUtaeees ), L. Bbaemsr. — Compt. Bend., 117 (1893), 
No. 22, pp. 753, 754. 

On the localization of the active principles in Limnanthes (Sur la localisation 
des principles actifs chez les Limnanthees), L. Guignakd. — Compt. Bend., 117 (1893), 
No. 82, pp. 751-753. 

On the localization of the active principles of Resedaceae (Sur la localisation 
des principles actifs dies les Bese'dace'es), L. Guignakd.— Compt. Bend., 117 (1893), No. 
24, pp. 861-863. 

Concerning the localization of the active principles in Tropelium (Sur la 
localisation des principles actifs chez les Tropeolces), L. Guignakd. — Compt . Bend., 117 
(1893), No. IS, pp. 5S7-590. 

A method designed for the study of the exchange of gases between plants 
and animals and the atmosphere surrounding them (Sur une methods destines il 
etudier les evhanges gazeux entre les etres vivants et Vatmosphere qne les entoure), 
Berthelot .—Compt. Bend., US (1894), No. 3, pp. 112-114. 

On the exchange of carbonic acid and of oxygen between plants and the 
atmosphere (Sur la &changes d? acids carboniqne et d'oxygetie entre les plantes et Vaturn- 
sphere), T. SciiLdsiNG, Jr.— Compt. Bend., 117 (1893), No. 22, pp. 756-759; No. 23,pp. 
813-816. 

Studies on the formation of carbonic acid and the absorption of oxygen by 
detached leaves (Etudes sur la formation de Vacids carboniqne et Vabsorption de Voxy¬ 
gen par les fmilles detachess des plantes), Berthelot and Andre. — Compt. Rend., 118 
(1894), No. 2, pp. 45-54; No. 3, pp. 104-112. 

Cell division, M. D. Hill.— Nat Sei4 (1894), No. 23, pp. 88-40, plate 1. 

Observations on the structure of fungus membranes (Observations sur la consti¬ 
tution de la membrane chez les Champignons), L. Mangin. — Compt. Bend., 117 (1893), 
No. 23, pp. S 16-SIS. 

Some exceptions to the sexual development of plants (Sur quelques exceptions 
dans le deecloppement des sexes chez les plantes), M. F. Hiddebrand. — Rot. Ztg., 1893, 
pp. 27-85; abs. in Ann. Agron.,20 (1894), No. 1, pp. 58-60. 

Concerning the immediate effect of pollination (Y a-t-il chez les plantes despite- 
no0ihies d* impregnationt), J. Dufour.— Chron. Ayr. Cant , Va\td., 7 (1894), No. 1, pp. 
3-3. 

FERMENTATION—BACTERIOLOGY. 

The action of caustic? alkali on pepsin ferment (Ueber die Einwirlcmig der kan- 
stischm AUcaUen auf das Pepsin ferment), S. Nagayo. — Miss. Wurzburg, 1893; abs. in 
Centbl, (Physiol., 7, p. 499, and in Chem. Centbl1894,1, No. 8, p. S3. 

A bacteriological and vacuum oven (fituve bacterialogique et d ride), J. Zone,— 
Bui. Assoc. Bel. Chim7 (1893), No. 7, pp. 206-209. 

The behavior of anthrax bacilli in milk during the first twenty-four hours 
(Ueber das Verbal ten des Milzbrandbacillus in Milch innerhalb der ersten 24 Stnnden), : Q. 
Caro, — Abs. in Centbl. Bale , uiid Far., 14, p. 398; mid in Chem. Centbl., 1894, X,:No*$- f 
' p. 164. 

Influence of atmospheric agents, especially light and cold, on pyocyanogenic 
bacteria (Influence des agents atmosphMqnes, en particulier de la htmibre, dn froid, sur 
le baccille pyocyanogene), D ’Arson val and Charrin.— Compt. Bend., 118 (1894), No. 
3, pp. 151-153, 4f ' 
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ZOOLOGY. 

Tile destruction of field mice ( Ueber die Fermehiumj Her Feldmduse).—ForslUeh . 
naturw. Ztschr., 2 (1893), No. 11, p. 405. 

The destruction of rodents by Lofiler's bacillus (La destruzione del Topi cam- 
pagnuoH per mezzo del bacillo scoperto da Loftier), A. Lunaudonl— Abs. in Staz. 
Sper. Ayr. Xtal., 25 (1893), No . 1 and 2, pp* 191-193. 

The use of the guinea pig to banish rats (TaiienvertiIgung).—Fiihlitufs landw. 
Ztg., 43 (1894), No. 2, p. 66. 

Researches on the Haematozoa of birds (ReehercFes stir leu Hematozoaires des 
oiseanx ), N. Sakharoff.— Ann. Inst. Pasteur, 7 (1893), No. 12, pp. S01-809. . 

•WATER—SOILS. 

Influence of snow on soil and climate (Her Mnfluss der Schneedecke auf Baden mid 
KUma), M. Winter. — Hraunschw. landw. Ztg., 61 (1898), No. 52, pp. 288, 284. 

Drainage waters of cultivated soils (Fes eaux de drainage des terres cullivees), P. 

P. D E H fc ] t ain. — Ann. Ayr on., 20 (1894), No. 1, pp. 21-42. 

On the composition of drainage water in winter from naked soils and from 
those bearing a crop (Sur la composition des eaux de drainage d 1 hirer des terres mm et 
emblavees ), P. P. De her ain. — Compt. Rend., 117 (1893), No. 26, pp. 1041-1045. 

Investigations on the influence of the texture of soils on their relation to 
moisture ( Unfersueliungen fiber den Mnfluss der Struktur des Rodens auf dessen Peach - 
tigledtsverliiilInisse), E. Wollny. — Forsch. Gel), agr. Phys16 (1.898), No. 5, pp. 881- 
407. 

The distribution of organic matter and of microbes in the soil ( La distribution 
de la mailere organique et des microbes dans le sol), Ducloux. — Ann. hist . Pasteur, 

7 (1898), No. 12, pp. 823-S83. 

Microorganisms in cultivated soil (Die Mikroorganismen in der Ackerkriime), KY 
Fink.— Fuhling's landw. Ztg., 43 (1893), No. 8, pp. 48-50. 

Soil improvement without stable manure (Die Fmehtbarmaehnng der Aekerkrume 
olme Stalhnist ), I. Kretschmer.- —Wiener landw. Ztg., 48 (1893), No. 104, p. S58. 

Nitrification in meadow soils, J. Dumont and J. Crocketklle.— Compt. Rend., 
117, pp. 670-673; abs. in Cliem. Centbl., 1894,1, No. 2, p. 97. 

A method for the rational incorporation of fertilizers in the soil (De la methods 
ch observer pour 12incorporation rationelle des engrain an sol), R. Henri.— IJRngrain, 9 
(1894), No. 4, pp. 86, 87. 

Moor culture (Die Kultur der Moore ).— FuhUmfs landw. Ztg., 48 (1894), No. 2, pp. 
43-48. . 

Plant and soil analysis as means of determining the agricultural value Of 
soils ( Ueber die Boden-iind die Pflanzen analyse in Hirer Bedouin ng ffir die IVeHhmhiitp- 
ung der Acker mien), G. Thoms. — Balt. JVoehensehr. Landw., 81 (1898) No. 22, pp. 
345-850; No. 23, pp. 368-873 . 

Further remarks on plant and soil analysis as a means of determining the fer¬ 
tilizer requirements of soils (Nochmals die Pflanzen- mid Roden analyse), M. Stahl- 
Schroder. — Balt. JVoehensehr. Landw., 31 (1893), No. 45, pp. 721-737. 

FERTILIZERS. 

Fertilizer industry at the World’s Fair (Die Bungerindustrte auf die Columbia 
sehen Welkin ss tel lung), 0. MThlhaUSER.™ Dingier Pdlyl. Jour., 290 , pp. 187-190; abs. 
in Chem. Centbl., 1894, I, No. 2, p. 96. 

The present status of the nitrogen question (Der gegemvartige Stand der Stick- 
staff rage ).— WoehenbL pom. (ikon. Ges., 84 (1894), No. 1, pp. 4, 5. 

Green manuring with leguminous plants (IHingnng mit Luftstickstojf sammelden 
Pflanzen), VibrAtjs.— Rraunschw. landw. Ztg., 61 (1893), No. 52, p. 834. 

Concerning ammoniated superphosphate (Resug von Ammoniak-Sitpe/rphmpIiat)^ ^ 
Maercker. —Fii'hliffys landw. Ztg,, 48 (1894), No. 2, pp. 52-56 .. 
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FIELD CROPS. 

Some Innovations in the cultivation of the beet and the growing of beet seed 
(Rerickt iiber Neuerungen auf dem Gebiete des Ruben- mid RUbensamenbau), M. Holl- 
PviiNG. — Blatt. Zuckerriibenbau, 1 {1894'), No. 2,pp. 34-39. 

American clover seed in Germany ( Darf dem deutscken Landwirthe empfohlen 
warden, im ndchsten Friihjahr ameriJeanisehen lioWdee anzubaiienf), F. Nobije.— Dent, 
landiv. Presse , 21 {1894), No. 2, pp. 10,11. 

The methods used in growing high grade beet seed ( Eck-endorfer Mutter ruben- 
Anban zur Origin a l - Samenzuch t), O. Brandt.— Deut. landw. Presse, 21 (1894), No. 2, 
•p. 17. 

Fertilizer experiments with kainit on potatoes (D'iingung seer such e nut Kainit zu 
HaekfrUebten), Vogel.— Mitt. dent. landw. Ges., 1894, No. 14, p. 185. 

An experiment in manuring seven varieties of white potatoes (Experience snlla 
colimizione delle palate), A. Pasqualini and A. Sintoni. —Staz. Sper. Agr. Ital., 25 
(1893), No. 1 and 3, pp. 119-129. * 

Experiments with varieties of potatoes (Kartoffelanbauversiwh des landw. Vereins 
zu Boitzenburg), Uckermark.— Dent, landw. Presse, 21 (1S94), No. 3, pp. 22,23. 

HORTICULTURE. 

Subterranean grafting of grapevines {Greffage sou terrain, applique a la conserva¬ 
tion des vignes francaises non greffees), Geneste.— Compt. Rend., 117 {1893), No. 22, pp. 

700-762. • 

On the mammal needs of grafted and of ungrafted grapevines {Snr les exigences 
de la vigne directs on, grejfe), A. Renault.— Comp . Rend., 117 {1893), No. 22,pp. 762-764. 

Experiments in the use of disinfectants in mushroom culture {Experiences snr 
la disinfection des carrieres Champignon), J. Costantin.— Conipt. Rend., 117 {1893), 
No. 22, pp. 754-756. 

The formation of grass plats and turf {Formation des Polo uses et Gazans'), A. LaR- 
ba LITRIER. — Rev. Agr., 7 {1893), No. 5, pp. 115-117. 

FORESTRY. 

Forest fires, and the drought of 1893 {Snr lea incendies des landes de la Gironde et 
la seeker esse ezceptionelle dn printemps et de Veti de 1893), G. Rayot. — Compt. Rend., 
117 {1893), No. 23, pp. 737-740. 

Influence of decortication on the mechanical properties of wood ( Influence de 
Vicar cement dur les proprictes mecaniques dn hois), E. Mer,— Compt. Rend., 11.7 (1893), 
No. 26, pp. 1108-1111. • 

Influence of decortication on the growth of trees (Influence des decortication 
amiulaires snr la vegetation des arbes), E. Mer.— Aha. in Ann. Apron., 29 (1894), No. 1, 

pp. 60,61. 

DISEASES OF PLANTS. 

A cure for antliracnose (Sulla cum delV antracnosi), A. Sansone .—Nuova Rassegna, 
18$$., "pp. 1-30 ; abs. in Rivista Pat. Fie//., 2 (1893), No. 5-9, pp. 263,264. 

A Cylindrosporimn of chestnuts (II seecume del Casing no), A. N. Rerlesk. — 
Mivista Pat. Veg., 3 (1893), No. 5-9, p. 194. 

Alternaria brassicse nigrescens and Tetranyclius telarius on melons (Sopm 
due parassxti del melone), V. Peglion .—Rivista Pat. Veg., 2 (1893), No. 5-9, pp. 227-240. 

Concerning Plioma betae (Einige Bemerkungen zu Phoma betas Frank.), M. Holl- 
rung.— Finding's landw. Ztg., 42 (1894), No. 2, pp. 56-59. 

The bacterial gummosis of sugar beets (Die balcteriose Gummosis der Zueker- 
riiben), P. Sorauer.— Blatt. Zuekerrubenban, 1 (1894), pp. 9-17, figs. 3. 

The Uredinse and their host plants, continued (Les Uredinees el leurs plant es 
nmrrmeres), G. Poirault.— Jour . Bot. France, 8 (1894), No. 1, pp. 16-18. 
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A new disease of the fig (Una nuova malattia del .Fico), A. N. Bkrlese .—Birist a 
Pat. Veg$ (1893). No. 5-9, pp. 851-858. 

The effect of sprinkling potato plants with copper solutions ( Untersttchungser - 
gelmhse wher die Wirhimg der Kupfei’-BesprinJclung <mf die Karloffelpjkmze), Frank.-— 
Mill. deni, landw. Gee., 1894, No. 14, pp. 1SS, 184. 

ENTOMOLOGY. 

A study of the reproduction of wasps (Pintle sur la reproduction de Gmpes), V. 
Makchal. — Compt. Bend., 117 (1893), No. 18, pp. 5S4-587. 

The Italian Cocoinellidae of citrus fruits (Bacty lepras spp.),, (Le CocclnigUe 
Italiane riventi sugli agrumi), A. Berlese. —IHvista Pat. Veg., 3 (1893), No: 5-9, pp. 
139-193. 

Some insect enemies of citrus fruits and means of combating them (Le Coe - 
ainiglie degli agrami ed il modo de combatterle), Giacomo. — Staz. Sper. Ayr. ltal., : 34 
(1893), No. G, pp. 573-593. 

A new insect enemy of the potato (Em nener Kar toff elfeind). — Abe. in Pith lings 
landw. Zig., 4-3 (1894), No. 3, p. 61, 

Concerning injurious insects and their insecticides (Intorno agli insetti dannem 
ed agli in set Heidi), A. T. Tozzetti. —Bivista Pat. Veg., 3 (1893), No. 5-9, pp. 358-357. 

On some insecticides recently employed in Italy and Germany (IB ale uni 
hmtticUU recentemenle impiegati in Italia ed in Germania), A. N. Berlese. —Bivista 
Pal. Veg., 8 (1893), No. 5-9 , pp. 340-351. 

The influence of potash salts on beet nematodes (Ueher den KinjUtx* der dan 
Modem sn Bungungszweehen einverhihten Kalimlze auf die Ruben-nematode) (Ileterodera 
8lehaehU).—Braun schw. landw. Zig., 61 (1893), No. 53, p. 335. 

ANIMAL PHYSIOLOGY. 

Recognition of asparagin and its behavior in the body (Nadkweis des A spar agios 
und sein Verhalten im OrganUmus), J. Lewinsky. — Biss. Berlin, 1893 ; abs. in Centbl. 
wed. Wiss,, 1893, pp. 709-718 ; and in Chem. Centbl., 1894I, No. 1, p. 53. 

Effect of chloroform on the artificial digestion with pepsin (Mnjluss des Chlo¬ 
roforms auf die hitnstliche Pepsinverdauung), Bobs. — Virchow’s Arch., 134, pp. 519-540; 
abs. in Chem, Centbl., 1894 , I, No. 8, p. 177. 

Action of carbonic acid on the diastatic ferments of the animal body (lHe 
Mnwirkung der Kohlensdure auf die diastatischen Fcrnmtedes Tierhbrpers), W. Kn, stein 
and C. Schuxtz.— Virchow’s Arch,, 184, pp. 475-500; abs. in Chem. (Both/., 1894, /, No. 
8, p. 177. 

The resorption and excretion of lime (Hie Resorption nod Aumehetdmg. dm 
Koikes), G. ROdfx.— Arch, expil. Path , nod Phar83, pp. 79-100; abs. in Chem. 
Centbl. 1894, 1 , No. 3, pp. S3, 84. ■ '' :, 

On the activity of digestion in swine (VerdammgslhUtigJcdt des Mwdm), — $&oh& 
landw. Ztschr1893, No. 53, pp. 735-738. 

Researches on the comparative anatomy of the stomachs of ruminants (.Re- 
cherehes sur Vgnatomie comparde de Vestomae des ruminants ), J. A. Ooupif.il— Ann. 
Sci. Nat., 16 (1893), No. 1, 3, and 3, pp. 1-138, illust. 

On the ash of normal feces ( Ueher die Jsohe des normalen Kates), J. GrundzaCH.-- 
Ztschr. Klin. Med., 33, pp. 70-79; abs. in Chem. Centbl., 1894, I, No. 1 , p. 58. 

FOODS—ANIMAL PRODUCTION. 

Concerning dried diffusion residue ( Ueber getrbckmto Biffusionsriicdcstdnde), A. 
Konyoki.— Oesterr. landw. WochenbL, 1893, p, 371 ; abs. in Wochenschr. Cent. Ver. 
Biihenz. Ind L, 31 (1898), No. 58, p. 791. 

The composition and nutritive valueof the flour from cocoaimt and palms 
(La composition el la valour nutritive Acs farihesdo ddboHerlet de : palmier), A. Ladu- 
ribau.—. Abs. in Men. Agr7 (1898), No. 5, pp, 117,118. 
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Composition and nutritive value of the seed of Clienopodium album ( Zusaut - 
mmsetzimg und Ndhrwerih des Samens von Ghenopodium album), G. Baumert and K. 
Halims UN.— Pharm., 231 (1893), p. 641; abs. in Chmi. Ztg., IS (1894), ReperL, -p. 7. 

Examination of peanut cake (Fxamen du tourteau d’arachide). — Rev. Internal. 
Falsif., 7 (1894), No. 5, p. S6. 

Sawdust and forest leaves as food stuffs (Fin Beitrag ssur Kentniss der Nothfut- 
terstoffe), F. Lehmann.— FiihUng’s landw. Ztg48 (1894), No.2, pp. 37-41. 

On com tops, common reeds, and rice cakes as feeding stuffs (De quelques 
four rages nouveaux—epillet de mais , roseaux communis, torteaux de riz), L. Grandeau. — 
Jour. Agr. Prat ., 58 (1894), I, No. 3, pp. 83-85. 

Receipt for making bread rich in albuminoids with the use of aleuronat 
(Yorschriften ssur Herstellmig eiweissreichen Brotes im eigenen Haase), W. Ebstein.— 
Bent. med. Wockenschr., 1893, No. 18; abs. in Hyg. Rundsch3, p. 837; and in Chew. 
Centbl., 1894,1, No. 3, p. 89. 

Treatment of dough with carbonic acid directly in place of yeast in bread- 

making, A. M. Villon.— Bui. Soc. CJilm., 9, pp. 730-732; abs. in Chern. Centbl., 1894, 
I, No. 2, p. 89. 

Temperature of oven for baking bread, A. Girard. — Compt. Rend., 117 (1893), 
p. 584; abs. in Chem. Centbl., 1894, I, No. 3, p. 89. 

Temperature of interior of bread as it comes from the oven, Balland,— Compt. 
Rend., 117 ( 1893 ), pp. 519-521; abs . in Chem. Centbl., 1894, I, No. 2, p. 89. 

What is shown by the microscopic examination of feeding stuffs? ( Welche 
Figenschaften der Flittermitlel werden dtireh die mikroslcopische Untersnvhang ermitteltt), 
Buummf.il — Ztschr. landw. Per. Hessen, 1893, No. 52, pp. 419,420. 

Poisoning of young cattle by feeding cotton-seed meal ( Ueber Yergiflung dureh 
Baimwollsaatmehl infolge YerfUttermig anjunge Hinder), Tietze.— Mitt, fHr Tieriirzte, 
189$, Dec.; abs. in Milch Ztg., 23 (1894), No. 3, pp. 38,39. 

Poisoning of cattle with oil cakes, Pallet, Lacombe, and Lescoeur.— Jour. 
Pharm. et CMm., 28 (1893), p. 538; abs. in Chem. Ztg., IS (1894), Report., p. 7. 

Poisoning of swine from feeding rye meal containing corn cockle seed ( t'er- 
gifimg von Mastschweinen nach Verfutternng von kornradesamen h alii gem Roggensehrot), 
Stikr.— Bw'l. Tierdrztl. Wochensch,, 1893, Dec. 21; abs. in Milch Ztg., 23 (1894), No. 
l,p.6, . 

Dutch cattle (Hollander Yieh).—Milch Ztg., 23 (1894), No. 2, pp. 17-19, figs. 4. 

Is the quality of milk a breed characteristic, and to what extent is it affected 
by feeding? (1st Milch erg ieb ig keit eine Rasse Figenschaft, and worauf kommi es bei 
der Fattening ant), II. Winckelmanbt.— Milch Ztg., 22 (1893), No. 52, pp. 851-853, 

Crosses of the wild boar and domesticated swine (Halbbliit and Zweivierielhliit 
nm mropiiwchen Wildeber und einer bunder San), J. KBhn. — Dent, landw. Presse, 21 
(1894) r No. 4, p. 31. 

Report on an experiment in pig-feeding made at the Dairy Institute at Pros- 
kau In the summer and fall of 1893 (Benefit ilber die am Milch wirfsehaftlichen Insti- 
tut zn Proskau im Sommer und Ilerbst 1893 zur Ausfuhrung gelangtm Sekweinefutterimgs - 
Versucke), J. Klein.— Milch Ztg., 23 (1893), No. 1, pp. 3, 4; No. 2, pp. 19-22. 

Rational care and feeding of hens in winter (Raiionelle PJlege und Fattening der 
Biihner m Winter), Jung. — Ztschr. landw. Ver Hessen, 1894, No. 3, pp. 17,18. 

A chemical study of the nature and causes of the greening of oysters (Elude 
chemique du verdissement des Jimtres), A. Chatin and A. Muntz. — Compt. Rend., 118 
(1894), No. l,pp. 17-23. 

On the preparation of claires and the causes of the greening of oysters ( Con¬ 
clusions relatives au parage des claires et aux causes du verdissement des Huitres), A. 
Chatin and A. Muntz. — Compt . Rend., US (1894), No. 2, pp. 56-68. 

A bacterial disease of eels (La malditie delV anguilla ed im bacello), Canestrinl— 
Abs. in Stas. Sper . Agr. Ital., 25 (1893), No. 1 and 2, p. 193 • 
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VETERINARY SCIENCE. 

On abortion in cows (Om Icalvekastning), I. --Land mandsvcnnen, t (ISOS), 

PP- o, IS. 

Concerning the means of combating bovine tuberculosis (Zur Bekdmpfung der 
Tuberlcnlose, hilmonderc helm Binds), Tusdkmann.— FiihUng’s landw . Ztg., 48 (J.894), 
No. 0,2)]}. 41-44. 

On the association of bacteria in animal diseases (.htjluen.ee de certaines mtmat 
stir la reoeptirite Associations hacteriennes), V. Galtier.— Conipt. Bend ., 117 (189$), .No. 
00, pp. 109S, 1099 . 

The failure of cliarbon virus injected under the skin of sensitive animals to 
act (La destruction du virus charbonneux sous lapean des animmm sensible*), J. Sana- 
relli.— Ann. Inst. Pasteur, 7(1898), No. 12, pp. S30-S23. 

Researches on the influence of extracts from the thymus and testicles on 
cliarbon infection (Recherche* stir Vinfluence des extraits de thymus et des tesUenles 
sur Vinfection charbomieuse), A. Gramatchikoff.— Ann. Inst. Pasteur, 7 (189$), No. 
12, pp. 812-819. 

Some facts relative to the injection into animals of organic liquids (Sur 
quelques fails relatifs aux effets des injections des liquides organiqncs dies les aninumx), 
33. Mkver.— Compt. Pend'., 117 (1898), No. 22, pp. 787-739. 

A contribution to the study of trichina (Contribution a VtUude de la trichinose), 
P. Oerfontaine.— Jhil. Pay. Acad. Belgique, 23 (1898), ser. 8, pp. 404-488, plate 1 , 

DAIRYING. 

“Albumose” milk (Alhimosenmilch), Hauser.— Berl. Mollc. Ztg1893, p. 28; abs. 
in Vierteljahr. Chem. Nahr. und Gemmmtl., 8 (1898), No. 8, p. 218. 

Examination of the milk of sixteen cows at Kleinhof-Tapiau (Mitteilungeu 
iiber die Untersuchungen der Milch von sechsehn einzeln Kiihm der Herds Klcinhof-Ta- 
piau), Hittohe R.—Milch Ztg., 22 (1893), No. 52, pp. 849-951. 

Removal of part of the lime from milk to render it more digestible (Die 
teilweise EntJcallcung der Milch), A. . E. Wright.— Apoth, Ztg., S, p. 501; abs. in Chem, 
Centbl, 1894, I, No. 2, p. 92. 

Some minor improvements in Thorner’s milk-tester (Ueber eimge Ideine Verbes - 
serungen am Milehwertmesser von Dr. Thorner, OsnabrMck), W. Thorner .—Milch Ztg., 
23 (1894), No. 2 , pp. 25,20, fig. 1. 

A new method for determining fat in milk (Bine time Me lit ode der MVehfeltbe - 
sCmmung) r B. F. Kijanowsky.— Pharm . Ztschr. fiir Pussland, 83, pp. 893, 094; abs. m 
Chem. Centbl ., 1894, I, No. 2, p. 117, jig. 1. 

Preservation of milk with sodium fluoride (Vvmidte sur Conner vimng der Mildk 
dureh Fluornatrium). — Per, mildew. Institute Proskan; abs. in Mollc. Zlg., 189$, p. 82; 
and in Vierteljahr. Chem. Nahr. and Gemmmtl., 8 (189$), No. 2, p. 319. 

Concerning the influence of mineral poisons on lactic fermentation (Sur de 
Vinfluence des poisons minemux sur la fermentation laeiiqm), A. Ciiassfa'ant and (h 
■Richkt.-— Compt* Pend., Ill (1893), No. 20, pp. 078-070 . 

Changes in the content of volatile fatty acids as butter becomes rancid 
( Ueber die Verdnderung mi Gehalte an fluehtigen Fetlsauren helm Hmizigwerden des But* 
terfettes), E. yon Raumer.— Forschungsber.U. Lebensmittel, 1, pp. 22, 23; abs. in Chem. 
Centbl., 1894, I, No. 2, p. 118. 

Studies on the rancidity of butter ( Untersnchungm iiber die BanzulilUt der Bui 
ter miter Berucksicktigung der MarhtverMltnisse zu Malle a. 8.), Bigismun n.— Mol'k. 
Ztg., S (1894), No. 1, p. 3. 

On the ripening of cheese (Contribute atVindaglna della maturazione ihlfommggw), 
A. Baumann. — Abs. in Staz. Sper. Agr. Ital., 25 (1898), No. 1 and 3, pp. 106, 167, 

Sicilian cheeses,, their manufacture and composition, Sfioa and Blase— Siaz. 
S])er. Agr . Ital, 28, pp. 188-153; abs. in Moth. Ztg., 7 (1898), No. 33, p. 707 . 
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TECHNOLOGY. 

Mechanical losses in cooking sugar juices (Die mechanischen ZueJcerverlnste helm 
Mndampfen mid Rinkoehen Her Zuckersdfte), Breton. — Bui. Assn. Chim., 1893, p. 850; 
abs, in Braimschw. landw. Ztg., 31 ( 1893), No. 53, p. 791. 

Treatment of beet chips with heated air (Behandlung der lUibensehnitzel mit 
erhitster Luff, non deni Einbrungen in die Duffnseure), J. Dziegielowsky. — Abs. in 
Wochenschr. Cent. Ver. Rubens. Ind., 31 (1893), No. 52, pp. 790, 791. 

Concerning the refining of diffusion juice by means of magnesia (Veber die 
Ldutermig des Difusionsaftes mittelzt Magnesia), K. Andrlik. — Ztschr . Zuekerind. Boh., 
1893, p. 106; abs. in Wochenschr. Cent. Ver. Riibens. hid., 31 (1893), No. 53, p. 791. 

On the composition of wine of Moscato di Canelli (Suita eomposizione del 
Moscato di Canelli), E. Silva. — Stas. Sper. Ayr. Hal., 35 (1898), No. 1 and 3, p. 130. 

Researches on the antiseptic abrastol in wines (Recherche de Vabrastol dans les 
vim), San ulk-Ferrii>.re. — Compt. Rend., 117 (1893), No. 33, pp. 796, 797. 

A contribution to the study of the ferments of wine (Gontributione alio studio 
die fermenti del vino), G. Cuboni and A, Pizzigoni. — Stas. Spier. Ayr. Ital., 25 (1898), 
No. 1 and 2, pp. 7-19, plates 2. 

Concerning the addition of acids to must and wine (Intorno alVagghmta di 
acidi ai mostied ai vini), A. Fonseca and T. 0 hi aromonte. — Stas. Sper. Ayr. Ital., 
25 (1893), No. 1 and 2, pp. 20-44. 

Concerning a new* method of concentrating must (Frogretto per mi mtoro meiodo 
di conceutramoue di niosti), M. Spica and C. Ferraro. — Stas. Sper. Agr. Ital,, 25 
(1893), No. 1 and 2, pp. 45-59, plates 2. 

Centrifugal treatment of must (La centrifugazione del mosto iVuvaj, C. Forti. — 
Abs. in Staz. Sper. Ital., 25 (1893), No. 1 and 2, pp. 185, 186. 

Improvement of oils by electric treatment (Amelioration des Indies de consum¬ 
mation et dm hi lies de graissage, par un incitement electrique), L. A. Levat .—Compt. 
Rend., 117 (1893), No. 22, p. 734. 

AGRICULTURAL ENGINEERING. 

Dynamometer experiments with vehicles differently loaded and hitched 

(Zur Frags der vorteilhaft esten Belastwng und Bespannung nnserer Fuhrwerke), H. 
Reinhardt. — Dent, landw. Presse, 21 (1894), No. 2, pp. 13-15, Jigs . 4. 

Irrigation in Washington State (Aus amenkanischen Bcwdsserungswirtsehaften), 
T. Mueller. — Dent, landw. Presse, 21 (1894), No. 4, p. 28, jigs. 3. 




Massachusetts Stations. —-The question of uniting tli© two stations under one 
board of control and one director is being considered. The union is approved of both 
by the trustees of the Hatch Station and by the board of control of the State Station. 
A committee of the two bodies has drafted a bill providing for uniting the two insti¬ 
tutions, which will be presented to the State legislature this session. 

New Hampshire Station. —The new dairy building is being completed and will 
be ready for use in a short time. It will be equipped with a Do Laval separa tor and 
the most approved machinery throughout. Cooperative fertilizer experiments will 
be conducted tbe coming season in each county in the State if suitable persons can 
be interested in the matter. The subject of local .weather predictions is recei ving 
attention with a view to assisting the Weather Bureau in reaching the farmers 
through the summer season. 

Ohio State University.— The students’ association has recently published an 
illustrated pamphlet of 20 pages calling attention ton the facilities for agricultural 
education at the university. Outlines are given of the short course in agriculture, 
and of the regular courses in agriculture, and horticulture and forestry. Particular 
attention is called to the fact that a scholarship may he given by each county in the 
State. In addition to the regular classroom instruction the university offers this 
year during, February and March, a series of lectures by prominent agriculturists of 
the State. 

Texas Station.— Mr. James Clayton, who for the past li ve years has been connected 
with the Alabama College and Station at Auburn as assistant in agriculture and 
horticulture, has been elected associate professor of agriculture of this college and 
agriculturist to this station. He entered upon his new duties January L 1894. 

Review of weather conditions in Iowa, 1893.—In the monthly review of the 
Iowa weather and crop service (December, 1893), L, Roberts gives a detailed summary 
of meteorological conditions in Iowa in 1893, which shows that temperature, cloudi¬ 
ness, rainfall, and wind have been about normal, and as a result the year has been 
satisfactorily prolific in food products and favorable to health. 

The following table shows the normals tor temperature, rainfall, and, movement of 
wind in Iowa for fifteen years': 


Temperature, rainfall, ami movement, of wind. 


Years. 

Tempera¬ 
ture . 

Rainfall. 

Wind move* 
menl. 

Mites. 

1879 ....... 

Degrees. 

46.7 

47.1 

46.2 

47.3 
44.0 

45.7 
43.» 

45.6 
47.2 

45.1 

48.1 

48.6 
'48.5 

46.4 

46.2 

Inches. 

34, 18 
36. 18 
41. 17 
41.18 
38. 71 
43.40 
38.21 
28. 7.1 
34. 01 
85.80 
31. 98 
82. 62 
38.87 
40, 73 
80.89 

1880 ..'....■... 


1881... 


1882........ 1 

61,460 
63, 560 
54,440 
54,490 
49, 260 
53,110 
* 56,295 

■ 49,720 

51.890 
48,628 

48.890 
51,600 

1888...... 

1884 .... 

1885 ..... .. 

1886.........'. 

1887 ....:. 

1888 ..■.. 

1889 .■... . .■. 

1890 . 


1892..... 

1893'...,.;..... 

' Means.■....... 

! 46.4 

86,07 

' ■ 58, 195 
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'Fertilizer inspection in Mississippi. —Bulletin No. 3 (January, 1894) of the 
Mississippi Agricultural College, by W. L, Hutchinson, State chemist, gives notes on 
valuations, tabulated analyses and valuations of thirty-two samples of fertilizing 
materials, including hone, bat guano, acid phosphate, kainit, and compound fertil¬ 
izers collected during the season of 1893- ? 94 ; and a list of guaranteed analyses filed 
by fertilizer dealers in the offiee of the State chemist. 

Inspection and analyses op fertilizers in Georgia. —Bulletin No. 26 (sec¬ 
ond ser., pp. 63), issued by R. T. Nesbitt, commissioner of agriculture of Georgia, 
and G. F, Payne, State chemist, gives notes on valuation of fertilizers; a report on 
examinations of “ Paine’s Nonacid Phosphate,” and finely ground “floats,” and of 
samples of kerosene oil, with reference to their quality for illuminating purposes; 
determination of free sulphuric acid in acid phosphates; the texts of the laws relat¬ 
ing to fertilizers in Georgia, with comments; and tabulated analyses of about 1,300 
samples of various fertilizing materials, minerals, etc., including compound, fertil¬ 
izers, acid phosphate, bone, kainit, muriate of potash, sulphate of potash, sulphate 
of ammonia, cotton-seed meal, plaster, mineral phosphates, ores, clay, etc., exam¬ 
ined up to June 30, 1893; and tables showing the number of brands and the average 
composition of fertilizers examined during each year since 1874. 

Fertilizer experiments in North Wales. —As a part of the scheme of agri¬ 
cultural instruction for the county of Montgomery, the University College of North 
Wales carried out in 1893 field experiments with manures for pasture land in two 
different localities. The results of these experiments are given, in a bulletin of the 
agricultural department of the University College of North Wales, Bangor, 
together with notes on the functions, composition, and valuation of manures and 
on manures for various crops, by D. A. Gilchrist, lecturer in agriculture. 

Adulterations op food stuffs. —In the Journal of the Royal Agricultural Society 
of England, 4 {1893), JS r o. 16, there are notes on the adulteration of linseed cake with 
rice meal and of cotton-seed cake with castor bean and sand. In one sample of adul¬ 
terated linseed cake only 1.5 per cent was linseed meal, while 17 per cent was rice 
meal. 

Three samples of cotton-seed cake containing the husk of castor bean were sent in 
by farmers who had used this as a feeding stuff. In all three eases the animals so 
jfed had become ill. 

Traveling dairies in Canada. —The Annual Report of ike Ontario Agl. College 
and Exptl. Farm for 1893 (pp. 221-384) contains an account of the work of three 
traveling dairies, sent out by order of the minister of agriculture. This work of 
instruction by traveling dairies was commenced in 1891, and was an outgrowth of 
the popular work of the faculty of the college. In 1.892 the instructors commenced 
their work early in May, each having a separate territory to cover. One instructor 
was sent through the French-speaking districts. Each instructor was accompanied 
by competent assistants. Lectures or practical illustrated talks were given in 
various places, usually under the patronage of the local farmers’ institute, who 
attended to advertising, etc., the instructors, with outfit, driving from place to place. 
The work was continued until the middle of December. Meetings were held in 
over three hundred different places in thirty-two counties. 

The outfit of each traveling dairy consisted of “an eight-bottle Babcock milk- 
tester, a 4 Daisy ? chum, No. 2, lever butter-worker scales, butter print, ladles, cream 
cans, setting cans, cold water box, pails, salt, etc., in fact, everything required to 
make good butter, except cream, ice, and water. These were supplied by persons 
near the different places.” 

The instructors found it necessary to explain that they were not agents for any of 
'the : implements used, had no patent process of making butter, and were not trying 
to induce farmers to make butter at home instead of,.sending the milk to factories, 
but had simply come to discuss the matter and help those interested in dairying in 
every way possible. In some cases copies of a pamphlet, entitled “Hints on butte?* 
making,” were given away at the meetings. 



738 


EXPERIMENT STATION RECORD. 


In regard to tlie Babcock milk test one of the instructors says: 

“One of the most important parts of the apparatus we carried with us was the 
Babcock tester. It is really marvelous what an interest this tester •has created 
throughout the country. And rightly, for it is designed to work a vast change in 
dairy farming in the next few years. 

“People were invited in the posters or bills to bring samples of milk to the meet¬ 
ings. This they did, and sometimes in such numbers that it was found necessary to 
test many after the meetings were over. The highest number of samples brought to 
one meeting was eighty-six. 

“ Four points were mentioned in referring to this tester: 

“(1) Its use in cheese factories as a means whereby to pay patrons according to 
the quality of the milk. 

“(2) Its use in testing individual cows so as to weed out the unprofitable ones. 

“(8) Its value in pointing out the effect on. the milk of different feeds, harsh treat¬ 
ment, exposure, etc. 

“(4 ) Its use in testing the skim milk, buttermilk, or whey, to note and correct the 
losses that might occur. 

“The number of samples of milk tested amounted to over 2,000. *■ * * The 

difference between the production of the poorest and best cows was 0.6 of a. pound of 
fat or slightly over 0.7 of a pound of butter per day. * * * 

“After carrying on this work of testing the mill* cows in different parts of the 
province I am more than ever convinced of the need there is for the dairyman to 
devote especial attention to this part of his business. Four tilings seem-necessary: 
(1) To provide warmer stables, (2) to feed better, (3) to breed with more care, (4) 
to keep continually testing and weeding out the poor cows.” 

Another instructor gives his experience with the tester as follows: 

“Samples of milk have been tested at nearly all the meetings, the largest number 
in any one day being at Erin, where sixty tests were made. In all, 1,685 samples 
were tested during the season, mostly whole milk, but a few samples of skim milk 
and buttermilk were also tested, and if the samples of the two latter that have been 
brought to us this summer are an average of the skimming and churn ing the people 
generally are doing, between a quarter and a third of the butter is being thrown 
away in the buttermilk and skim milk. In fact, if the fanner had only four or live 
cows and had a. Babcock tester, and used it and followed its teachings intelligently, 
the saving on this item alone would pay tor two or three testers in a year. * u * 

“It would seem, not from what people say, but from what they are doing, that 
many persons kept cows for the fun of it, or because some other person kept cows. 
In 1,685 tests made, only live or six persons could tell definitely how much milk t heir 
cows were giving in a day, let alone in a year. Such indifference to business meth¬ 
ods in farm Work, and the consequent ignorance of what the indi vidual factors of the 
farm arc doing, has very much to do with the unsatisfactory position of many form* 

, evs. 

“ One half the cows of the country are living off the farmer, instead of the farmer 
off them, and an account opened with the butcher for the carcasses of the same 
would add materially to the wealth of their owners.” 

The. work of these traveling dairies is said to have been of great practical benefit 
to many farmers in the counties visited, and “ has done much to awaken an intense 
interest in dairying throughout all parts of the province.” The animal cost of the 
enterprise is about $5,500. 

Experiments in creaming milk on the Island of Jersey.— The Royal Jersey 
Agricultural and Horticultural Society, in a report of. the dairy committee,' gives 
the results of two trials made in creaming milk. In each case milk was creamed 
with an Alpha separator, and by setting in shallow pans, in “deep crocks,” In a 
Jersey creamer, and in a Cooley creamer. The cream raised by each system was 
churned and made into butter and the butter yield was taken as an indication of 
the efficiency of the system. The best results were obtained with the separator, 
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and the next best -results with the “deep crocks” and the. Jersey creamer. The 
Cooley creamer gave little better results than setting in shallow pans, although, it is 
stated that this system was not given a fair trial, as the necessary supply of cold 
water was not at hand. The system is recommended only when very cold water or 
ice' can be used. 

Dairy schools in North Wales.— According to the Report for 1893 for the Agri¬ 
cultural Department of the University College of North Wales, the three college 
dairy schools are situated at Sylfaen, near Welshpool; at Lleweni Hall, near Den¬ 
bigh; and at Bangor. Butter-making and the making of soft cheeses are taught, at 
all the schools; Cheshire cheese-making at present only at Welshpool and Denbigh. 
The Bangor and Welshpool schools are the property of limited companies, formed 
under the auspices of the college. The college gives three kinds of certificates to 
the pupils attending the dairy schools, L e., (1) an ordinary certificate in butter- 
making, (2) an ordinary certificate in cheese-making, and (3) an advanced certificate 
in dairy-working, including both butter and cheese making. Candidates for the 
ordinary certificates in butter-making or in cheese-making are required to attend 
one of the dairy schools connected with the college for at least a fortnight of ten 
working days, and to pass a satisfactory examination (oral and practical) on the 
prescribed subjects for the certificates. Candidates for the advanced certificate in 
dairy work are required (1) to attend one of the schools connected with the college 
for a. period of six weeks ; (2) to go through a course of practical instruction in but¬ 
ter-making and cheese-making; (3) to attend such courses of lectures in agriculture 
as may be given in connection with the dairy school of which the candidate is a 
pupil; (4) to pass a practical examination in butter-making and cheese-making; (5) to 
pass a satisfactory examination in the subjects included in the syllabus of instruc¬ 
tion for the various certificates. The pupils are examined not only on the results 
of the instruction they have received at the schools, but also on their practical 
knowledge of the work of a butter-making dairy ora cheese-making dairy, as the 
case may be ; or, in the case of the advanced certificate, on their practical acquaint¬ 
ance with the management of a dairy farm. 

The schools are open for instruction from April 1 to October 1. They are coedu¬ 
cational, and in most cases the female pupils predominate. Many of the latter are 
fitting themselves for dairy maids on large estates. Each school has a traveling 
school attached which gives instruction during the summer in cheese-making and 
butter-making in different places, the length of the course given at each place being 
front ten days to three weeks. Demonstrations are also given in a number of other 
places. Many favorable comments on the results of the work of these traveling 
dairies are printed in the report. They have called attention to the necessity of 
cleanliness in dairying, have led to the improvement of hotter in many cases, and 
have increased the use of dairy implements and apparatus. 

Alaska.— In a report to the Commissioner of Education, recently issued, Sheldon 
Jackson, General Agent for .Education in Alaska, recommends the establishment of 
an Agricultural school and experiment station in Alaska similar to those now exist¬ 
ing in; nearly every State and Territory of the Union. He says: u Passing from 
northern Alaska, with its adaptation to reindeer-raising, we find the whole southern 
coast, stretching for thousands of miles, to possess a temperate climate. This is 
due to the ‘ Euro-si wo 7 or Map an current'’ of the Pacific Ocean. In this ‘ temperate 
belt 7 it is probable that there are areas of greater or less extent that are adapted to 
agriculture. At least, it is known that there are small farms or vegetable gardens 
on Kadiak and Afognak Islands, on the shores of Cook’s Inlet, and in southeastern 
Alaska. It is also known that wild berries grow in great profusion and abundance 
in many sections. But no intelligent and continued experiments have been made 
to test the agricultural and horticultural capabilities of the country, * # * 

H I would, therefore, recommend that an application be made to Congress to 
direct the Secretary of the Interior to extend to Alaska the benefits of the agri¬ 
cultural acts of 1887 and 1890, and secure the establishment of a school that can: 
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introduce reindeer into that region, and teach their management, care, and propaga¬ 
tion, and also to conduct a series of experiments to determine the agricultural 
capabilities of the country.” 

Among the lines of work which might he carried on he suggests ‘‘experiments 
extending over a term of years, to ascertain the vegetables, grains, grasses, herpes, 
apples, plums, trees, flowers, etc., best adapted to the country; the best methods of: 
cultivating, gathering, and curing the same; the planting and grafting of fruit 
trees; the development of the wild cranberry; cattle, hog, and poultry raising; 
butter and cheese making, etc.” 

Board of Agriculture of Great Britain.—T he following popular leaflets 
were issued by the Board of Agriculture, London, during 1893; The black-currant, 
mite (Pkytoptus ribis), Farmers and the income tax, Cultivation of osiers, Insects 
on fruit trees, Mangel-wurzel fly ( Anthomia hefac), The field vole and its natural 
enemies. Autumn catch crops and fodder supply, Farmers and assessments to local 
rates, Ensilage, The ribbomfooted corn fly (GhJorops Camiopus), Anthrax, The goose¬ 
berry saw-fly (Nematm ribesti), Alcorn poisoning, The raspberry moth (Lampronia 
rulmlla ), The apple blossom weevil (Anthonomm pomonm ), The apple-sucker (PsylIa 
mali.) 

Royal Danish Agricultural Society, 1892-93.—The Annual Report of this 
society for 1892-93 (Copenhagen, 1893, pp. 132) contains a complete account of the 
activities of the society during the year 1892~’93. The number of active members 
was 778. According to the financial statement the expenses of the society amounted 
to $16,000. The money was expended for publishing important agricultural works; 
for the purchase of agricultural literature for distribution, especially to loan libra¬ 
ries; for holding conventions; for investigation in the various branches of agricul¬ 
ture, and their practical application; for premiums for special merit in farming 
operations; and for other objects tending to raise the standard of agriculture. 

A feature of special interest is the education of young farmers m the practice of 
agriculture under the direction of this society. One hundred and eighteen farmers’ 
sons over eighteen years of age were placed at sixty-five well-conducted farms in 
different parts of Denmark. 

“Each one of these works for three years at three different farms, one year at 
each place, in order to widen his horizon by seeing agriculture in different regions 
of the country. While it is assumed that the owners of the. farms will give him an 
opportunity for study during his spare hours, and also some assistance in order that 
he may properly understand the system of agriculture practiced; and while the 
society aids also in this direction by presenting the apprentices with a number of 
useful books, nevertheless their practical education is the main end sought. The 
object of the education of the apprentices is to teach them to work well and with 
thoughtfulness, and to observe and gather experience.” 

At the end of the three years the boys recommended by the farmers for whom, they 
have worked receive a diploma from the society. 

Botanical Report for New York.— Annual report of State Botanist C. H. Peck 
(New York State Museum of Natural History, Annual Report for 1898, p, IfJ). 

The author gives a list of additions to the State herbarium, a list of contributors, 
a list of plants not before reported, with descriptions of 15 new species, mostly .fungi, 
and a revision of the New York species of Omphalia. 

Bulletins of the U. S. National Museum.— The following bulletins have 
recently been issued from the XT. S. National Museum; Catalogue of the Lepidop- 
terous super-family Noctuidce found in Boreal America, with critical notes, J. B f 
Smith, Bulletin No. 44, pp. 424; A monograph of the North American Proctoirypidm, 
north of Mexico, W. H. Ashmead, Bulletin No. 45, pp. 472; and The Myriapoda of 
North America, C. H. Boll man, Bulletin No. 46, pp. 210. The latter contain# the col¬ 
lected writings on North American Myriapoda , published and unpublished, of Um 
late C. H. Bellman, and is edited by L. M. Underwood. 
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Membracidje of North America.— F. W. Goding, in Contributions from Illinois 
State Laboratory of Natural History (pp. 391-482), gives a bibliographical and syno- 
aymical catalogue of the described Membracidw of North America.-, including Mexico, 
Central America, and the West Indies. About 35 new species and varieties are 
described. Two new genera, Evaskmeadea and Vmduzea , with three and four species 
each, are described. 

Recent Articles by Station Workers. —The following articles by station work¬ 
ers have recently appeared: In Botanical Gazette (vol. xix). Frost freaks of her¬ 
baceous plants, 6r. F. Atkinson, pp. 40-42; A hybrid Baptism, A. S. Hitchcock, p. 42. 

In Torrey Bulletin (vol. xxi), Two new grasses, Panicidaria laxa and .Poach apmau- 
tiiana, F. Lamson-Scribner, pp. 37, 38; and Puccinia menthce on variegated balm 7 B. 
D. Halsted, pp. 41, 42. 

In Journal American Chemical Society (vol. xvi, No. 1), The chemical and physical 
investigation ol soils, E. W. Hilgard, pp. 34-47. 
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LIST OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRICULTURE. 

FEBRUARY, 1894. 


Weather Bureau: 

Monthly Weather Review. December, 1893. 

Division or Entomology: 

Insect Life, vol. Vi, No. 3, January, 1894. 

Office of Experiment Stations: 

Experiment Station Record, vol. V, No. 5. 

Division of Statistics: 

Report No. 1X2 (new series), January'-February, 1894. Report of the Statis¬ 
tician. 
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LIST OF STATION PUBLICATIONS RECEIVED BY THE OFFICEOF EXPERIMENT STATIONS. 


FEBRUARY, 1894. 


Agricultural Experiment Station of the Agricultural and Mechanical 
College of Alabama: 

Sixth Annual Report, 1893. 

Bulletin No. 52, January, 1894.—Corn and Cotton, 

Colorado Agricultural Experiment Station: 

Fifth Annual Report, 1892. 

Bulletin No. 26, February, 1894.—Farm and Garden Notes fox* 1893; Seeding, 
Tillage, and Irrigation, 

The Connecticut Agricultural Experiment Station 
Annual Report for 1893, part I.—Fertilizers. 

Florida Agricultural Experiment Station: 

Bulletin No. 21, October, 1893.—The Tomato and Some of Its Diseases. 
Agricultural Experiment Station of the University of Illinois: 

Sixth Annual Report, 1892-93. 

Bulletin No. 28, December, 1893.—Grapes—Test of Varieties, a Disease, Method 
of Training, 

Bulletin No. 29, December, 1893.—Orange Rust in Raspberries and Blackberries; 
A New Faetor in Scientific Agriculture. 

Kentucky Agricultural Experiment Station: 

Bulletin No. 47, December, 1893.—The Pests of Shade and Ornamental Trees; 

An Experiment on Plum Rot. 

Bulletin No. 48, January, 1894.—Commercial Fertilizers. 

Louisiana Agricultural Experiment Stations: 

Bulletin No, 23 (second series), November, 1893.—Analyses of Commercial Fer¬ 
tilizers, 

Hatch Experiment Station of the Massachusetts Agricultural College: 

Meteorological Bulletin No. 61, January, 1894. 

Agricultural Experiment Station of the University of Minnesota; 
Bulletin No, 29, December, 1893.—Wheat. 

Bulletin No, 30, December, 1893.—Soils. 

Mississippi Agricultural Experiment Station: 

Bulletin No. 27, November, 1893.—Insecticides and Their Application. 
Agricultural Experiment Station of Nebraska: 

Seventh Annual Report, 1893. 

Bulletin No, 32, February 7, 1894.—Wheat and Some of Its Products. 
Agricultural Experiment Station of New Mexico: 

Bulletin No. 10, September, 1893.—Insects of 1893. 

Bulletin No. 11, October, 1893.—Notes on Cafiaigre; Meteorological Data and 
Deductions. 

New York Agricultural Experiment Station: 

Bulletin No. 62 (new series), December, 1893.—Investigations Relating to the 
Manufacture of Cheese, part in. 
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Bulletin No. 63 (new series),. December, 1893.—Some Experiences with Blackber¬ 
ries, Dewberries, and Raspberries. 

Bulletin No. 64 (new series), January, 1894.—Some Experiences with Strawber¬ 
ries,,; Strawberry Grosses. 

Bulletin No. 65 (new series), January, 1894.—Investigations Relating to the Man¬ 
ufacture of Cheese, part iv. 

Cornell University Agricultural Experiment Station: 

Bulletin No. 61, December, 1803.—Sundry Investigations of the Year. 

North Carolina Agricultural Experiment Station: 

Bulletin No. 93d, December 30,1893.—Meteorological Summary for December, 1893. 

Bulletin No. 94, January 1 , 1894.—Horticultural Tests and Results with Garden 
Vegetables, Fruits, and Bulb Culture. 

Texas Agricultural Experiment Station: 

Bulletin No. 28, December, 1893.—Sweet Potatoes. 

Agricultural Experiment Station of the University of Wisconsin': 

Bulletin No, 38, January, 1894.—One Hundred American Rations for Dairy Cows. 

o 
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The Fertilizers and Feeding Stuffs Act, which was enacted by the 
English Parliament September 22 of last year, went into effect Janu¬ 
ary 1. This act affords English farmers a protection in the purchase 
of fertilizers and feeding* stuffs by requiring* the seller to give an 
invoice stating the nature of the article sold, and, in the case of fertili¬ 
zers, the composition. This invoice is in effect a guaranty and is so 
regarded by the courts. 

For many years the Eoyal Agricultural Society has urged that man¬ 
ufactured fertilizers and feeding stuffs should be bought and sold on a 
guaranty of composition and purity, and has maintained a laboratory 
where its members could have such materials tested on payment of a 
small fee. In 1872 it pul lishecl a series of blank forms to be. used in 
buying these materials. These blanks were a form of guaranty to be 
signed by the seller, and stated the composition in the case of fertili¬ 
zers, and the character and purity in the case of feeding stuffs. 

The present law follows out the suggestions of the Royal Agricul¬ 
tural Society in requiring a guaranty to be given, and provides analysts 
to test goods for purchasers at the latter’s expense. The law applies 
only to manufactured goods or those which u have been subjected to 
any artificial process.” 

The section relating* to fertilizers provides that in sales of over 50 
pounds the seller shall furnish the purchaser with a statement as to 
the name of the article, whether it is an artificially compounded arti¬ 
cle, and the percentage, at least, of the nitrogen, soluble and insoluble 
phosphates, and potash. 

The section on feeding stuffs calls for an invoice giving the name 
and nature of the article, but not necessarily the composition. The 
invoice must state the material or materials from which the feeding 
stuff is made, and guarantee that no other' substances or seeds have 
entered into its .composition. The sale of any article for use as food 
for cattle implies a warranty by the seller that the article is suitable 
for feeding purposes. 

Any statements regarding the percentage of nutrients made in the 
invoice or in any circular or advertisement have the effect of a guaranty. 
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Failure to famish tl.se invoice of the goods, the addition To a feeding 
stuff of any deleterious material, or the delivery of goods inferior to 
those described in the invoice, renders the seller liable to a hue of 
£20 for the first offense and of £50 for each subsequent offense. 

The details of the execution of the law are left to the Board of 
Agriculture. A chief analyst is to be appointed by this board, to be 
paid from the national treasury; and district analysts are to be ap¬ 
pointed by each county council or by several combining. The district 
analysts are subject to the approval of the .Board of Agriculture, but 
are paid by their respective, constituents. 

Any person may have goods analyzed by the analyst of his district 
by paying a fee fixed by the county council. In sampling goods for 
analysis three separate portions are taken—-one for the analyst, one 
for the seller, and one to be retained by the purchaser. A penalty is 
provided for tampering with samples taken or with goods in such a 
way as to hinder the taking of a lair average sample. 

In ease of dissatisfaction with the results of the district analyst, 
appeal may be taken to the chief analyst by paying an additional fee. 
The expense of having goods tested is borne by the defeated party. 

Prosecution under this act can not be instituted except on a certifi¬ 
cate by the Board of Agriculture that there is reasonable ground for 
prosecution. The act applies to Scotland and Ireland also, in Ireland 
the Lord Lieutenant acting in the capacity of the Board of Agriculture. 

The new English law, so far as it relates to fertilizers, stands mid way 
between the u fertilizer control*’ prevailing in several European coun¬ 
tries and the fertilizer laws of various States in this country. 

The fertilizer laws in this country all require that each package, of 
fertilizer shall bear a label stating the name of the fertilizer and its 
composition, and most of the laws imply an inspection of the markets 
of the State to see that the goods sold agree in composition wit h the 
guaranty. This inspection is usually maintained from license fees or 
analysis fees paid by fertilizer manufacturers or dealers. 

Where; no regular inspection .exists each nmnufaeturor or dealer is 
required to file a certified analysis or sample of each brand of goods he 
intends to sell before a license can be procured. The original analyses 
or those of the samples furnished are published. Penalties are pro¬ 
vided for fraud or failure to comply with the law. 

In some States any farmer may have a fertilizer analyzed without 
cost by the chemist charged with the inspection, by taking samples 
according to directions sent him. In no State is the farmer taxed or 
charged directly for the fertilizer inspection and regulations or the 
protection which they afford him. 

The fertilizer control, on the other hand, as practiced in Germany, is 
independent of any specific law; It is a voluntary arrangement between 
the dealers and the station, in the interest of both the dealers and the 
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farmers. Dealers place their goods under the control of the local 
experiment station, agreeing to sell their goods under a guaranty and 
to indemnify the purchaser for any deficiency in composition. The 
station publishes the list of firms who have placed themselves under its 
control, and farmers prefer to deal with such firms. Farmers can have 
samples of fertilizers bought of these firms analyzed at the station for 
a small fee. If the goods are found below the guaranty in composition, 
the station calculates the indemnity. The Government takes no part 
in the matter further than to aid in the support of the experiment 
stations. 

The English law requires the dealer to guarantee the composition of 
the goods lie sells and makes him directly liolden for their quality; but 
it provides no inspection of fertilizers except a voluntary one paid for 
directly by the purchasers. 

The English law resembles most closely the Belgian law, but it dif¬ 
fers by not requiring a fee from the manufacturer or dealer. It affords 
more protection than the German fertilizer control, for the latter applies 
only to such dealers as voluntarily submit to control, but does not go 
as far as the la ws of most of the States of this country. Each method 
may best serve the peculiar conditions of the country in which it is in 
force, but it is doubtful if the American farmer would profit to any 
great extent from a law requiring him to maintain his own inspection 
by the payment of fees of analysis. 

The present number of the Record contains an account of the experi¬ 
ment station at Bernburg, Germany, and the method of sand culture 
there employed. 

The article is a somewhat free translation by Prof. Atw ater of an 
account prepared for the Record by Prof. Hellriegel, the director of the 
station, with the aid of two of his assistants, Dr. Willarth and Dr. 
Wi miner. 

The Bernburg Station is of especial interest because it is the best 
equipped in the world for experiments in sand culture, and because 
here Prof. Hellriegel, with his associates, discovered the relation 
between microorganisms and the acquisition of atmospheric nitrogen 
by plants—perhaps the most important discovery in vegetable physiol¬ 
ogy, and certainly the most important one for agricultural science, that 
has been made in our generation. 

Prof. Hellriegel has been engaged for more than a. quarter of a cen¬ 
tury in developing the method of sand culture, and his work is a model 
of patient, scientific thoroughness. The consideration which has been 
chieily efficient in leading to the development of the Bernburg Station 
and the method of sand culture is the fact that needed information 
regarding the feeding of plants, the use of fertilizers, and the various 
conditions of successful culture can not be obtained by field experi¬ 
ments, but must besought in investigations in which the conditions 
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can be known and controlled. Sand culture is especially useful in such 
experiments, but its methods must be thoroughly understood in order 
to secure the best success. 

The great art in such researches is to work with normal plants. 
When the factors of growth are known and under control and normal 
plants of definite size and development are produced, then and., then 
only can the effect of change of a given condition be accurately tested. 
The only way to learn how to get such normal plants is to study each 
species by many trials under varied conditions. This may be the work 
of years for given kinds of plants; indeed it has been so in Prof.. ITell- 
riegel’s experience. 

Two things impress the appreciative visitor at the Bernburg Sta¬ 
tion—and the same things were manifest at the station at Dalnne, of 
which Prof. Hellriegel was director before his removal to Hern burg. 
One is the infinite patience and thoroughness with which every detail 
is carried out, even though many years elapse before a definite result 
is gained. The other is the success attained in growing the plants 
and in finally reaching definite results. Only a small number of species 
of plants have been used for experiment, but the ways to grow them 
successfully have been so thoroughly studied that magnificent plants 
are obtained. 

The method of sand culture as applied to the study of nitrogen 
assimilation will be described in the succeeding number of the 'Record. 



THE EXPERIMENT STATION AT BERNBURG, GERMANY, AND 
ITS METHODS OF SAND CULTURE. 


PliOF. II. I f KLLIilKGKL. 


The recognition of the fact that the conditions upon which the growth 
of plants depend can not be completely studied by means of held 
experiments alone, led the Association of the Sugar Beet Industry of 
the German Empire to lay plans, in the seventies, for the foundation 
of an experiment station, the object of which should be to explain by 
scientific research such problems as were incapable of solution by field 
experiment alone. Such a station was afterward established at Bern¬ 
ini rg by the Government of the duchy of Anhalt, with the coopera¬ 
tion. of the above-mentioned association, and began its work on April 
1, 181)2. 

The aim of the investigations of the station was to be the study of 
the laws of growth and nutrition of the most important agricultural 
plants, and especially the sugar beet. To this end it was deemed 
necessary to conduct the experiments in pots, so that the growth of 
the plant and everything pertaining to it might be closely watched. 

To justify the drawing of general conclusions from such experiments, 
two tilings are requisite. The first is the evidence that the artificially 
grown plants are normal. The second is that the results be the direct 
consequence of a given set of experimental conditions. Two filings are 
necessary to meet these requirements. One is a suitable place and the 
necessary equipment for the growing of plants. The other is a chemical 
laboratory. The Bernburg Station has both and, in addition,an experi¬ 
mental Held where the results of the investigations in the laboratory 
may be put to a practical test. 

The held experiments have less general interest than those in the 
vegetation house and will not be described, here. The aim of the pres¬ 
ent paper is to gi ve a, detailed description of the experiment station, its 
equipment, and the method of sand culture which lias been elaborated. 


ORGANIZATION AND EQUIPMENT OF THE STATION. 

The station is under the immediate control of the ducal Government 
of Anhalt. Its management and the selection of lines of Investigation 
are placed in the hands of a board appointed for that purpose. 

The officers of the station are: Director, Dr. IT. Hellriege'l; first 
assistant, Dr. 11. Wilfarth; second assistant, Dr. H. Boomer; third 
assistant, Dr. G. Wiminer; fourth assistant, J. .Peters;, fifth assistant, 
Dr. H. ETanke. There, are also three'.laboratory helpers,".making a 
total staff of nine persons. 
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Btm-DtNGS AND (lUOUNDS. 

The land upon which the station is situated was placed at the dis¬ 
posal of the Government of the duchy for the station at the time of 
establishment of the latter. The chemical laboratory and the prepara¬ 
tion room had been used as a schoolhouse and gymnasium, and, only 
interior alterations were necessary. 

A piece, of land adjoining was purchased for a garden. Considerable 
expense was involved in filling up this land and in altering the old 
buildings and erecting new ones, so that the entire station, with its 
appliances and apparatus for plant experiments and the equipment of 
the laboratory, cost between $30,000 and $32,500 (120,000 to 130,000 
marks). The greenhouse, which is made of glass and iron, cost $4,750 
(19,000 marks) ; and the shed with the annex for weighing and watering 
plants cost $900. In the year 1892-4)3 the subsidy of the.‘station 
amounted to $6,250, of which $3,500 were supplied by the Government 
and $2,750 by associations and societies. 

Laboratory .—The chemical laboratory occupies the ground floor of 
the main building, which is 165 feet long and 37 feet wide. There are 
three rooms devoted entirely to chemical operations, a balance room, a 
microscopic room, a photographic dark room, library, office, a room for 
the preparation of distilled water, and a storeroom for chemicals, 
making ten rooms in all. The apartments of the director of the station 
and two of his assistants occupy the second floor of the building, and 
the third door is given up to the laboratory helpers. 

The equipment is for the most part such as may be found elsewhere. 
Mention may be made, however, of a large drying oven with a capacity 
of about 1.} cubic yards. This oven is heated with coal and is used for 
drying quantities of various products, e, //., samples of field crops too 
large to be placed in the ordinary ovens at a single time. Heated air 
is introduced at the bottom of the drying chamber and escapes 
through a flue at the top. All the small ovens are heated with gas, 
which is supplied from a single gasometer. This gasometer is filled 
every night with gas from the local gas works, which enables the pres¬ 
sure to be kept constant throughout the laboratory during the day. 

Preparation room .—At the rear of the main building, at a distance 
of about 40 feet, is a building which formerly served as a gymnasium 
for the school, but is now used as a preparation room. This building, 
which is of massive stone, is 68 feet long, 43 feet wide, and 18 feet 
high. The floor is partly of plank and partly cement. Here all the cul¬ 
ture pots are stored during the winter and filled with soil in the spring. 
There are also closets for storing large quantities of seeds and preserv¬ 
ing plants which have been harvested from year to year. The larger 
part of the material used in field culture is also kept here. The build¬ 
ing is supplied with arrangements for sterilizing large quantities of 
soil by means of fire as well as by steam. A kiln 10 feet long and 40 inches 
wide serves for the rapid drying of large quantities of soil or other 
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material, A spacious platform 7 10 feet above the floor, is used for stor¬ 
ing boxes, flasks, etc. The room may.be heated, and, altogether, it is 
one of the most useful accessories of the station. 

Grounds .—The diagram herewith (Fig. 12) shows the situation of the 
buildings and grounds of the station. 



1. Main building. 5. Movable jdatlorm. 

2. Storeroom. <i. Shed. 

It. Gasometer, 7. Greenhouse. 

4. Preparation house. 

The ground devoted. to vegetation experiments is situated 1(50 feet 
east of the main building of the station, and extends to the river 
Saale, which flows through the town. Its dimensions are 50 by 250 feet, 
giving a plat of approximately 12,500 square feet. A gravel embank¬ 
ment gives the area an elevation of about 3 feet above the surface of the 
river at high water. Its longer dimension is from east to west. The 
space which is devoted to the culture experiments is ample for a large 
number of plants and is entirely open, and light and air have access. 

The total space devoted to the experiments is divided into three 
principal parts, namely, the open plat or garden, the greenhouse, and 
a partially inclosed building or shed, used to protect the plants from 
the sun, rain, and hail. These three divisions extend from east to west 
in the order mentioned, and are connected with each other by three 
parallel car tracks which start from the preparation house, pass over 
an oi^en space through the shed, and then through the greenhouse to 
the gardens. These tracks, which are 40 inches in width, facilitate the 
movement back and forth of the wagons which carry the pots contain¬ 
ing the plants under experiment. The wagons can be easily pushed by 
hand through the entire place. Another track connects the open plat 
or vegetation garden directly with the preparation room, passing out¬ 
side the shed and glasshouse. The space between the rails is boarded 
over. 
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Garden .—This lies at the eastern end end borders directly on the 
river. Its dimensions are f»0 by 03 feet, giving a surface area- of 4,050 
square feet. With the exception of the western side, on which is the 
greenhouse, it is entirely open. The centra,i part, which is occupied, 
by the tracks, covers about 2,000 square feet. The rest of the- plat is 
uncultivated and is kept as free from weeds as may be. This open 
plat, which furnishes the plants all the conditions of growth called for 
in experiments of the kind here made, is constantly occupied by pots 
of growing plants. The wagons, which are kept in the greenhouse 
over night, are rolled out at (i o’clock in the morning and remain in 
the open air until late in the evening, unless winds or unusual heat 
make it desirable to move them to the cover of the greenhouse or shed. 
Violent winds and excessive heat occur very infrequently, but rain falls 
very often. On this account constant watch must be kept over the 
plants, for under certain conditions a. single severe rainfall may render 
the results of an experiment worthless. As soon as rain, and especially 
thundershowers, threaten, the wagons are moved into the greenhouse. 

Greenhouse .—This is of glass. Special pains have been taken in its 
construction in order that plants may remain in it for a long time with¬ 
out injurious effects. Itains may continue for a week at a time and 
then (he plants insist be kept in the house all the time. (>nly glass and 



Fig; 13 .—G reenbonse. 


iron were used in the construction of the greenhouse, and the iron 
framing was made as slender as possible to avoid shading the plants 
(Fig. 13). The length of the greenhouse is83 feet and the breadth 23 
■feet, giving a floor area of about 1,000 square feet. I ts heigh t is 11 feet 
to the eaves and IS feet to the ridge, giving an air capacity of nearly 
,1,000 cubic yards* 
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The east and west ends of the house are provided with folding' doom, 
10 feet in height, which fill almost the entire space, with the exception 
of the gable. These doors are generally open at night. The north and 
south sides are each provided with six ventilators placed 2 feet above 
the ground and 8 feet apart. Each of these apertures is 18 inches 
square, ami the ventilators are kept constantly open in warm weather. 
There are also six adjustable ventilators in the roof, placed at a, distance 
of 13 feet apart. By these contrivances a constant change of air is 
insured in the spacious interior of the building and at the same time 
a sufficient amount of light is admitted. When frosts are feared dur¬ 
ing the spring or fall the doors and all the ventilators are shut. 

At the north end of the greenhouse on the west side is a small stone 
wing, originally intended as a place for watering the plants, but the 
heat was so intense on bright summer days that this work was trans¬ 
ferred to the shed. It has been fitted up for photographic purposes. 
It is well equipped with photographic apparatus and appliances for the 
mounting or holding in place of objects to be photographed, and special 
contrivances for producing a suitable background and for regulating 
the light. The officers of the station liave themselves photographed 
all plants which, have grown successfully or proved in any way worthy 
of particular attention, and also the special apparatus and appliances, 
etc., used in the experiments. The dark room in the chemical labora¬ 
tory, already mentioned, completes the equipment for photography. 

On account of its high temperature, compared with that of the out¬ 
side air, the greenhouse is well adapted for drying plants, moist soil, 
etc., during the fall and winter. 

The shed .—This is a building with a low roof, open at the sides and 
ends (Fig. 14). It is not absolutely essential in vegetation experiments, 
but the plants are brought under it when the heat is so excessive that 
they are in danger of injury on account of the high temperature of the 
comparatively small pots in which they grow. Under these circum¬ 
stances, the sand in the pots in which there is a luxuriant growth, and 
which ordinarily require a good deal of water, dries out quickly and 
almost completely, and frequent watering is necessary. The watering of 
a large number of such pots, if properly done, is by no means an easy 
task. For this reason the wagons are brought from the open garden 
under the cover of the shed when the thermometer reaches 120° F. in the 
sun before noon. Such extreme heat occurs in Bcrnburg rarely and 
during many summers not at all, and even when it does occur the 
building is used for the purpose only during the hottest hours of the 
day. This building is also of great use in hailstorms, as the glass of 
the greenhouse is liable, to be broken by large hailstones. While the 
building is not a necessity for the plants,, it is a great convenience in 
many other ways’, and almost indispensable in experiments conducted 
on the scale of those here described. The care of several hundred 
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pots of experimental plants requires the labor of several men during 
the entire summer. A. large part of this labor is done most advanta¬ 
geously on a place protected completely from rain and in part at least 
from wind. 

This building is located immediately west of the greenhouse and 
joins the latter, it is TO feet long and 42 feet wide. It consists of a 
roof made of rooting paper supported by twelve wooden posts 11 feet 
high, with cross beams. The roof, which is nearly tint, projects 0 feet 
beyond the posts, and thus completely protects the space occupied by 
the tramways from rain. The extreme height of the roof in the middle 
is 14 feet. 



Flo. 14.—Slunl for protecting plant*? from heat and thomm. 

At the west end of the building the tracks pass over a platform 
which moves laterally across them, making it easy to transfer the 
wagons from one track to another. 

Watering room .—On the north side of the sited, at the end adjoining 
the greenhouse, is a wing somewhat smaller than the photographic 
room mentioned above. It is used for watering the plants. As will be 
seen later, the proportions of water in the culture pots must be care¬ 
fully regulated. The judgment of the experimenter can not be relied 
upon for this purpose and it is necessary to weigh each pot before 
watering, so that the loss by evaporation may be accurately determined 
and the requisite amount of distilled water added. When we consider 
that in warm summer weather most of the plants have to be watered 
at least once and the more luxuriant ones twice a day, and that this 
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involves .moving the wagons from the garden to the shed, taking out 
three hundred or three hundred and fifty pots, weighing them one by - 
one, adding the needed quantity of water, putting them back in the 
wagons and returning them to the garden, the advantage of being 
able to work in the shade will be appreciated. 

The watering room contains a desk in which the records of the 
watering and various other books are kept, a.contrivance for holding 
vessels in which the. water is contained and for measuring the water 
conveniently, scales for weighing the pots, and other accessories. 

The shed also affords a very convenient place for harvesting the 
plants, collecting the soil materials, etc. 


APPARATUS AND MATERIALS USED IN SAND CULTURE. 


We now come to the description of the pots (Fig, la) in which the 
plants are grown, the wagons in which the pots are held and trans¬ 
ported, and the soil and nutritive solutions used. 

Potfi .—Of those three sizes are used. Cereal grains, peas, beans, and 
plants with small root development generally are grown in small pots, 
94 inches high and 6 inches in diameter 
at the top and 4 inches at the bottom. 

These pots hold 9 pounds of sand. For 
the lupines and other plants of like, 
habits of growth, the pots used are 10 
inches high, 0 inches in diameter at the 
top and 5£ inches at the bottom, and 
hold 17A pounds of sand. The pots of 
both tliesc sizes are of white glass. 

There is a hole in the bottom of each 
pot and the upper edge is bent outward 
for greater strength and to facilitate 
handling. The pots are covered on the 
outside with a layer of black and then 
with a. layer of white paint. The white 
surface is desirable to reflect the sun’s 



Pig. 35.—Pots used in sand culture. 


rays and prevent the sand and plants from being too much heated, but 
experience has shown that the light penetrates the white paint and 
algte grow inside. The inner layer of black paint prevents this. 

The pots used in the sugar beet experiments are made of gray glazed 
earthenware. They are 32 inches in height, 114 inches in diameter at 
the top, and 94 inches at the bottom. The bottom contains four holes. 
The pots stand in iron frames provided at the top with a pair of handles, 
which are used in lifting them from the wagons by means of the crane 
before referred to. 

■ 18004—No, 8-2 
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Wagons .—The station has twelve tour-wheeled wagons (Fig. Id) in 
which the pots are kept. The wagon boxes are made of wood and are 
Of feet long, 3 feet wide and 34 inches deep inside. The wheels are :J3 
inches in diameter. The axles are bent downward at right angles so 
that the box comes within 4 inches of the ground. By this contri vance 
even the tall pots used for the sugar beet cultures may bo sunk so deej >ly 
that the tops reach only a little above the top of the wagon. The wag¬ 
ons are built so strongly that they run steadily when moved. 

The arrangement of the pots in the wagons is such as to avoid too 
much exposure to the sun’s rays and at the same time to prevent the 
plants from shading one another. For this purpose the pots are placed 
so that they project only a few centimeters above the edge of the box; 
this slight projection is needed to make it easier to get hold of them. 



Fta. 10.—Wagona used for holding culture pots. 


The pots are arranged in rows, each wagon containing either four rows 
of the smaller pots or two of the larger used in the sugar beet experi¬ 
ments. The several rows are separated by boards, which are easily put 
in or taken out and which serve both to hold the pots in place and to 
protect them from the sunlight. The pots are held at the desired height 
in the wagons by means of wooden stands. As many as sixty of the 
small pots may be placed in a single cart, provided the plants are 
small, or their growth is only upwards; but if the plants are large and 
especially if they tend to spread out during growth the maximum num¬ 
ber put in one wagon is fifty. When the plants are large and spread¬ 
ing there is the greatest danger of their shading one another. On this 
account the smaller plants are placed in the first row on the south 
side of the wagon with the larger ones behind them, arranged in order 
of height. During the course of the season the position of the pots is 
fVequcntly chaaged, 
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T° prevent the depredations of birds the wagons are covered to a 
height of 5 feet with netting (Fig. 17). 

The pots used for sugar beets are placed in two rows only in each 
wagon and each pot is separated from the others by easily adjustable 
boards. The divisions run crosswise of the cart, so that when the pots, 
which weigh about 130 pounds apiece, are removed in process of water¬ 
ing the least injury possible may be done to the foliage of the other 
plants. 



Pitt. 17.—Netting used to protect plants from birds. 


Sand .—Pme quartz sand is used for soil material. Except in exper¬ 
iments with sugar beets, in which the pots have to be so deep as to 
require the addition of some -material to increase the water-holding 
capacity of the sand, and a few cases with certain other plants, as bar¬ 
ley, peas, and lupines, no extraneous soil material is added. Only one 
kind of sand is.used. This is a pure, white, glass sand from Ilohen- 
bocka, near Dresden, Saxony. It is composed of very uniform angular 
grains of quartz with only occasional particles of feldspar, mica, and 
hornblende. It contains extremely little iron. It is washed twice before 
Shipment to Bernburg and is so free from clay and other material 
mechanically removable by water that the formation of a crust on the 
top is impossible. Out of a kilogram of this sand not more than 0.37 
gram will pass through an ordinary 0.1 mm. sieve and only 0.82 gram 
is retained by one with a O.o mm. mesh. [A sample kindly furnished to 
the editor by Prof. Hellriegel was submitted to Prof. M, Whitney of the 
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Maryland Experiment Station for mecliiuiuiil analysis, with the follow¬ 
ing- result: 


Mrrhauical anal i/srs of a s<unph‘ of sand mud in sand cu l lavas al ike Havabavt/ Station* 


Diameter of grains. 

Cun vent iouoi names. 

M eehanieal 

N umber of 

SukIooo 

analysis. 

grains por 

area.l 



ii;'rain/' 


J hn. 


/Vo cut. 


SiftXf.rr < 0 ) 1 . 

‘L-1 ... 

Pino travel ..:.. . 

0. 00 

0 

0. 0 



0. (Ml 

0 

0. 0 

i u * p * * * * 

Modi uni sand. 

12. 09 

1,7: 5 

7. <i 

0. 25-0. 1... 

Fine sand. 

SO. 5(1 

no, ooo 

101.5 

0.1 0.05.| 

Yen’ lino sand. 

0.77 

i i:s, iro 

2. :.j 

0. 05-0. 01.! 

Silt,'. 

0.00 

0 

0. 0 

0.01-0. 005.....J 

.Finn silt.. 

0.00 

1 0 

0. 0 

o 005-0 0(101 .... 

Clay . 

0. 00 

0 

0, I t 



Tnt.-i 1 !- . 1 


99.5)0 : 


; lM.-i 

Loss.. 


0. 01 





1.0, (ill 




A Approximate number of grains in one gi’am. 
t Approximate extent of surface area of these grains in s<p cm. 

There was no appreciable amount of silt, line silt, or clay. 

Naturally the sajid is not chemically pure. Analyses made in the 
Bernburg laboratory show that the following plant nutrients are dis¬ 
solved from 1 kg. of sand by extracting three times with boiling 


concentrated hydrochloric acid: 

Oram. 

Sulphuric acid. 0.052 

Chalk. 0.080 

Magnesia....... 0. 030 

Potash.....'. 0.014 

Soda. 0.067 

Phosphoric acid...trace. 


Although the sand itself is free from nitrogen, it always contains 
minute quantities from contamination with dust, especially after long 
storage. Following are the results of the large number of the nitrogen 
determinations made by the Kjeldahl method in different years. Forty 
grams were used for each determination. The ligures in the first 
column show the nitrogen found in the freshly removed sand; those in 
the second column are for the sand alter storage for a considerable 
time, in some instances several years: 

Xilroffaii [icr kihxjrani 


In fresh 
sand. 

In sand 
after 
storage. 

Gram. 

Gram. 

0. 0005 

0.0009 

0.OOOS 

0. 0032 

(1. 0004 

0. 0036 

0. 0031 

0. 0046 


The nitrogen content of the sand, even after a long period of storage, 
is so small that its influence on vegetation is scarcely, if at all, appre¬ 
ciable, 
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Water -liohMiif / capacity of the sand .—The capacity of the sand for 
holding’ water depends principally upon the depth of the pot, L e ., the 
thickness of the stratum. Up to a height of 8 to 9A inches the sand 
holds approximately 20 per cent of water. In pots 16 inches deep it 
holds only about 12 to 13 per cent. The deeper the pots are the smaller 
will be the percentage of water which the entire sand contains. On 
this account the water is not evenly distributed throughout the sand, 
the lower strata contain a comparatively large and the upper ones a 
comparatively small amount of waiter. 

The tendency of the water to settle becomes so marked in the pots 
32 inches high that plants will not thrive in the upper strata, even 
though watered so freely that it runs through the pot. This matter 
will be referred to again in speaking of the experiments with beets and 
the use of humus. 

Water .—Special attention must be given to the preparation of pure 
distilled water. Such large quantities are used during the period of 
growth that an amount of impurity which might otherwise be neglected 
may become a source of considerable error. For this reason, the station 
prepares its ow n distilled water, using a copper still and condenser. 
The first third of the distillate is rejected because of the possibility of 
its containing ammonia. The water is tested very frequently and must 
be free from chlorine and compounds of nitrogen. 

Nutritive solutions .—The fertilizing materials required for the growth 
of the plants are given in form of solutions when possible. The solu¬ 
tions are made up according to the following figures, which show the 
strength of the solutions as actually prepared and kept for use; 


Strength of nutritive solutions. 


Names of solution. 

1 e. c. solution 
contains— 

Corresponding 

to— 

KOI. 

0.0745 gnu. 

0.0870 grm. 

0.1010 grin. 

0.820 grm. 
0.0800 grm. 

39 mgrm. K. 
39 mgrm. K. 
f 39 mgrm. K. 

'i 14 mgrm. N. 
14 mgrm. N. 
28mgrm. N. 

K„SO t .-. 

KNO. { . 

rp(XO'j)j , 

N H 4 N(’V 3 *. 



One cubic centimeter of all phosphoric acid salt solutions contains 
71 millograms of P 2 0 5 ; e. <j.: 


Strength of phosphoric acid solutions. 


Name of solution. 

1 c. e, solution 
contains— 

Corresponding to— 

KH..PO 4 . 

0.136 grm. 
0,174 gnu. 
0.117 grin. 

71 mg.P 2 O fil 39mgrm. K. 

! 71 mg. P a O s , 78 mgrm. K. 

1 71 mg. P a Ofi, 20 mgrm. Ca. 

Iv a HP0 4 . 

CaH 4 (P 2 0 4 ) a . 


By use of nutritive solutions of such composition it is very easy to 
produce any desired combinations of plant food and readily to substi¬ 
tute one for another. 
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Chemically pure salts only are used in the preparation of Hie nutri¬ 
tive solutions. The purity of the salts is tested from time to time by 
chemical analysis. The solutions are made up to the required strength 
and then analyzed a second time. The solutions, when ready for use, 
are stored in glass bottles. 

FILLING- THE POTS. 

As a rule sand is used only in pots of the two smaller sizes, namely, 
those holding 0 and 17J pounds. Only these will be referred to here, 
as the filling of the largest pots will be more conveniently described in 
connection with the description of the experiments with sugar beets, 
for which they are used. 

Unless the nature of the experiment requires a special process of 
purification or sterilization the sand is simply passed through a 0.5 mm. 
sieve, and then either 0 or pounds are weighed out and the nutri¬ 
tive solutions are added. The solutions are measured from accurate 
burettes. Solutions which are to be used in a given pot may be meas¬ 
ured out into a single Hash, unless precipitates are formed. The latter 
method is usually followed, since phosphoric acid is commonly supplied 
in the form of the basic salts. The phosphoric acid solutions are diluted 
to 200 c,c. and the other solutions to 300 c.c. with distilled water. Imme¬ 
diately before filling the pots the two solutions are put together, and 
200 c.c. of distilled water added for the 9 pound pots or 400 c.c. for 17A 
pound pots. The solutions are then added to the sand, which has been 
previously weighed out into a large porcelain or enameled ironware 
dish, and thoroughly mixed with it. If solid plant food, as for instance 
calcium carbonate, is to be added, it should be rubbed in a mortar with 
a little of the sand and thoroughly mixed with the main portion before 
the nutritive solutions are added. The amount of water (700 c.c.) thus 
added to 9 pounds of sand corresponds to about three fourths of its 
water-holding capacity, as 9 pounds are saturated by approximately 1 
liter of water. In the pots with 17| pounds of sand twice as much 
water can not be added for the diameter of the pots being the same in 
both cases the depth of the sand is twice as great. As stated, above., 
the capacity of the sand for holding water diminishes with increase in 
the height of the column of sand. On this account only 900 c.c. of water 
can be added to the pots containing 17.J pounds of sand. If 1,000 cat. 
are added the sand in the bottom of the pot becomes more wet than 
that at the top. In hot summer days, however, when the plants are 
growing rapidly and evaporation is at a maximum, 1,000 c.c. maybe 
used. 

If other materials—soil infusions, for example—are to be used they 
are best mixed with the nutritive solutions before the latter are added 
to the sand. After the solutions have been intimately mixed with the 
sand—best with a tin or German silver spoon—the sand is transferred 
to the pot. 
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Before the pots are filled provision must be made for circulation of 
air through., the sand. The holes in the bottom of the pots are to facili¬ 
tate this. The pot is filled to the depth of about one inch with pieces of 
quartz three fourths to one inch in diameter. These are covered with, 
a layer of dean cotton batting. The pot is then tilled to the top with, 
the moist loose sand, which is only lightly packed. The implements 
used in the mixing and transfer of the sand are washed with a little 
distilled water, and in this way the residues of sand and nutritive solu¬ 
tions are brought into the pot. Of course all loss must be avoided and 
the pots must be tilled to the right height. The pots used by the sta¬ 
tion vary so little in size that this makes little difficulty. The packing 
down of the sand in the pots is best done with a bent tin spoon an inch 
in diameter, the handle of which is lengthened by soldering on a heavy 
wire. 

The subsequent watering of the plants is greatly simplified if the 
idled pots all have the same weight at the outset. The weights of the 
pots are readily equalized, by varying the amount of quartz pebbles at 
the bottom. Since the same quantities of sand and water are added in 
each case these weights must he alike when filled. This weight 
remains unchanged, as at each watering enough water is added to bring 
it back to the original weight. 

SEED AND PLANTING. 

Only the best quality of seed is used. In order to insure the great¬ 
est possible uniformity among the grains of seed used in an experi¬ 
ment, a somewhat, tedious but absolutely necessary process must be 
followed. From a large quantity of seed such grains are selected as 
are of unquestionably good quality, normally developed, in no way 
damaged, and as nearly as possible of the same size. The average 
weight of a single grain of the lot is then determined, and limits, vary¬ 
ing with the weight of the seed in question, are selected within which 
the weights of the seeds to be used in the experiment shall fall. Then 
each grain is weighed with an accurate analytical balance, and only 
those are selected whose weights vary within the narrow limit, A few 
actual cases may be cited by way of explanation: 


Weigh in of nvvdft uxmi. 


Kind of wood. 

A vo rage 
woigM of 
.seeds. 

Kan&e of 
weight, 
allowed. 


Mg. 

Mg. 

Harley, 1804.... 

33, 8 

21 to 80 

Barley, 18S5...... ! 

36. 4 ! 

82 to 88 

Oats, 1888.'... 

43. 7 

41 to 47 

Oats, 1884... 

31). ft 

35 t o 48 

Peas, 1888.. 

■ 172. 2 ! 

104 to .180 

Pons, 1884..... *-- 

181.2 j 

170 to 190 

Lupines, '1887 --........ 

118.4 

no to 180 
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This accurate selection with the balance is indispensable in order 
to secure uniformity in the size of the seed and consequently equal 
amounts of reserve food for the use of the young plants. If this condi¬ 
tion is observed/the size of the germinating* plant-lets in all the pots 
of a given series will be the same at the beginning of the experiment 
proper. 

In case of very small seeds, such as clover, beets, etc., when weigh 
ing is not practicable, all the more pains should be taken in the 
selection. 

The selected grains are soaked in distilled water for twenty-four 
hours and then allowed to germinate upon moist sand in a crystallizing 
dish. A sheet- of filter paper is laid loosely over the seeds and the dish 
is covered with a glass plate. The seeds are planted as soon as the 
rootlets appear and a normal germ is visible, the latter being a neces¬ 
sary condition, especially in case of lupines. Only those grains should 
be used in a series of experiments which show as nearly as possible the 
same germinative energy. The germinated seeds are planted to the 
depth of 0.4 to 1 inch in the sand, and twice as many as the required 
number of plants are used. 

When the seeds are planted a wadding is placed over the pots to 
keep the upper layer of sand from drying out, but removed as soofi as 
the first plants appear. 

CONDITIONS OE CULTURE OE THE PLANTS. 

Almost every plant has its own special requirements as regards 
mpisture and combinations of nutritive solutions. The following gen¬ 
eral rules will be found of use in the culture of plants whose require¬ 
ments are not yet well worked out: 

Small plants grow well in pots containing 9 pounds of sand, while 
larger ones, and especially those with longer roots, thrive better in pots 
10 inches high and about 6 inches in diameter. Pots of the dimensions 
last named hold about 33 pounds of sand and can be handled with 
comparative ease. They are especially useful where it is desirable to 
grow a large number of plants in the same pot. If an increase in the 
volume of soil is required it is best to increase the diameter rather 
than the height of the pot. 

The use of pots more than 10 inches, or at the outside 20 inches, in 
height for plants with deep-reaching roots has this disadvantage, that 
the water holding power of the sand decreases rapidly as its height is 
increased. Where deeper pots are necessary, as with sugar beets, 
some material must be added to the sand to increase its water-holding 
power, as will be explained beyond. 

The degree of moisture best adapted to the wants of all plants 
seems to be 40 to 00 per cent of tbe total water-holding capacity of the 
soil. 
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Naturally there is no single combination of nutritive solutions which 
exactly meets the wants of all plants, but the following* is perhaps as 
good a combination lor general use as any: 

4 <\<\ of solution of IC TI 1*0 4 . 

I c*<'* of solution of MtfSO*. 

4 <•<*.. of solution of KOI. 

4 o.c. of solution of CuOJ*. 

10 to :«) c.<\ of solution of NU,NO 

.Phosphoric acid is here supplied as dibasic phosphate, the form best 
adapted to the needs of most plants. Some plants will hear a mono¬ 
basic phosphate, but others will not endure it at all. Tribasic phos¬ 
phates often do not produce good results. 

As a rule the same amounts of solution will be sufficient for pots 
holding 17$ pounds of sand, but the quantity may be increased by half, 
i* using C e. c. of solution instead of 4 

I'm general nitrogen is best applied in the form of ammonium nitrate, 
the quantity being regulated by the amount which the plants are capa¬ 
ble of utilizing. If the use of other forms of nitric acid is desired, cal¬ 
cium nitrate is especially to be recommended and potassium nitrate 
next, or a mixture of both, but sodium nitrate does not seem to pro¬ 
duce as good results. 

The legumes thrive best when no nitrogen, or at least a very small 
quantity, is supplied, and always in the form of ammonium nitrate. 
Care must be taken, however, not only to have bacteria present in the 
soil, but also to have just the kinds needed by the particular kind of 
legumes. The sand, therefore, should be inoculated either with soil 
infusion or with a pure culture of the bacterium appropriate to the 
plant. 

METHODS' WITH SIT HAD BEETS. 

Sugar beets are grown in pots 32 inches deep. Pure sand can not be 
used for the experiments for the reason above stated, namely, that 
water can not be distributed evenly through so high a column of sand. 
The only way to surmount this difficulty is to increase the water¬ 
holding power of the sand. In efforts to accomplish this, various 
materials such as sawdust and so-called 6i alplmstblP’ were added, but 
entirely without success. The only admixture by the aid of which it 
has been found possible to produce normal beets is peat. The station 
uses Gifhorn peat* obtained from the newest layers. 

. 'Preparation of the peat,—To be fit for use' the peat must be dry, 
finely pulverized and neutral in reaction, and unable to yield any con¬ 
siderable quantity of pptsisli, phosphoric acid, or nitrogen to the plant. 
The crude peat must therefore be prepared for use. The process is as 
follows: The air-dried material is ground ami passed through a 3 nun. 
sieve. Thirteen pounds of crude peat, equivalent to 11 pounds of dry 

* Gii'horn is nrar Magdeburg. 
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matter, are then treated with 25 liters of 1 per cent, hydrochloric acid. 
The mixture is thoroughly agitated ami allowed to stand for three 
days. Recently 50 liters of the diluted acid have been used with II. 
pounds of peat. After three portions of IT pounds each have been 
extracted with, dilute acid, they are placed in a large cask and, wa,sited 
with ordinary city (aqueduct) water until the arid reaction of the wash 
water completely disappears. The cask used is 4 feet high and T feet 
in diameter. It has a perforated shelf upon which the peat rests some 
distance above the bottom, and at the bottom is a stopcock by means 
Of which the wash water is removed. The peat is treated with 230 
liters of water for some hours, the. water-is drawn off and the treat¬ 
ment is repeated, with frequent stirring. Several such washings 
may be made in a day. The operation is repeated forty or fifty times 
so that 10 or 11 cm. of water will be used for the 33 pounds of dry 
substance treated. The peat is next divided into several small por¬ 
tions, which are washed with distilled water until upon testing no 
chlorine is found to be present. About 400 liters of distilled water are 
required for the final washing. The peat is then pressed and dried, 
precautions being taken to prevent its contamination by rain or dust. 

This work- is done in winter in the preparation room, and as the green¬ 
house is then empty it makes a very convenient drying room. By this 
extraction with hydrochloric acid the soluble plant food, particularly 
nitrogen, potash, and phosphoric acid, are almost completely removed. 
The acids (hydrochloric and humic) remaining in the peat are com¬ 
pletely neutralized by the calcium carbonate contained in the aqueduct 
water, and the nitrogen, phosphoric acid, and potassium compounds 
left are in insoluble forms, or at least in such condition that the plants 
can only use extremely small amounts of them. Analysis of the dry 
matter of crude and purified peat gave the following results: 

Anahim of crude and purified peat. 



Crude 

[mat,. 

Purified 

peat 


/ Vi* ct‘iiL 

Per cent. 

Sulphuric acid. ..... J 

o. 750 

0. 149 

Phosphoric acid.: 

0. .'{51 

0. 054 

Calcium oxide.; 

1. 205 

2. 000 

Magnesium oxide.... 

0. 259 

0. 589 

Potassium oxide. 1 

0. 080 

ft. 017 

Sodium oxide.-.i 

0. 585 

0. 140 

Nitrogen ... ( 

0.405 

ft. 558 

. 


The increase of lime and magnesia in the purified peat comes from 
the water and results from the neutralization of the acids which the 
peat retains. The nitrogen content of the peat remains comparatively 
high after purification. Experiments have indicated, however, that 
the plants are able to utilize only that portion which is removed by 
the action of the hydrochloric acid. Tims the amount of dry substance 
of the sugar beet which a given quantity of nitrogen salts added to 
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the soil will produce can be approximately determined by experiment. 
Assuming Unit of the total nitrogen in the crude pent, only that which 
can be removed by hydrochloric acid can be utilized, it is easy to cal¬ 
culate how much dry substance ought to be produced if the beet is 
grown in the crude peat. The observed results agree with the calcu¬ 
lations, and the .inference is that the beets utilize noma or at any rate 
extremely little, of the nitrogen of the purified peat. 

The purified peat, after being passed again through, a 3 nun. sieve 
and carefully mixed, is ready for use. Since peat will retain large 
quantities of water, it is necessary to add only about 0 per cent of it to 
the sand in order to produce an even distribution of the water through¬ 
out the beet pot. 

Filling the pot *.—The process of filling the pots may be described 
briefly (Fig. 18). It is not easy to mix dry sand and peat evenly, but 
this is readily done when 5 per cent of water is added to the sand. As 
a rule the material for a large number of pots, say thirty, is mixed at a 
single time. Tlie necessary amount of sand is spread upon the carefully 
(‘■leaned cement floor of the preparation room and the required quan¬ 
tity of water added. The sand is then mixed with shovels, passed, 
through a. 20 nun. sieve to break up any coarse lumps, spread out again, 
and the requisite amount of peat added. The whole mass is well 
mixed with shovels and passed through a 5 mm. sieve, thus securing a 
completely homogeneous mixture. It is then collected into a compact 
heap and covered for f urther use. 

in filling the pots the portions, usually about 57 pounds each, arc 
weighed out, and each portion is mixed with the nutritive solutions and 
necessary water in a large wooden trough and then placed loosely in 
the pot. The pots are of so nearly the same size that, with a little 
experience, it is an easy matter to fill them all to the same height. 

Aeration and the distribution of water in tin* soil play an important 
role in these tall pots. In the earlier experiments a layer 2 inches deep 
of quartz pebbles about the size of dove’s eggs was always placed 
upon the bottom of the pots, which had four openings. This layer was 
covered with cotton batting and the soil material then added. Later 
this arrangement, was modified in several ways. The layer of stones 
was extended, up the sides of the potto a. height of 8inches on all sides, 
or the original arrangement was adhered to, but. a- perforated porcelain 
tube. 10 inches high was placed upright in the center of the bottom, or 
an inverted porcelain funnel of about the same height was placed over 
the layer of pebbles to increase the air space within the pot. All these 
contrivances, however, had to be abandoned on account of the difficulty 
in regulating the moisture. • 

In' the beginning the soil material contains about 14 or 15 per cent of 
water. The. addition of any larger quantity than this would leave the 
excess to collect in the bottom of the pot while the plants are still small. 
The mass of beet roots soon reaches the bottom, however, and as soon as 
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the plants begin to grow rapidly the quantity of water may be increased 
to 17 or 18 per cent, according to the size of the beet. A great deal of 
difficulty is still met with, for, although the peat has the property of 
absorbing and retaining very large quantities of water, when'it once 
does become dry it is very hard to moisten again, and unfortunately 
this happens very often both in the upper and lower parts of the pot. 
The sun dries out the surface soil, and the same result is produced at 
the bottom by the "constant change of air and the avidity with which, 
the beet roots absorb the water. Under certain conditions the mois¬ 
ture may sink as low as 2 per cent. With beets in normal growth only 
that portion of the soil lying between about 8 and 10 inches below the 
surface remains constantly moist. If a larger quantity of wafer is 
added to such a pot the upper and lower portions of the soil do not 
become thoroughly wet, and, since the middle portion can not retain 
the excess of water, it runs out through the holes in the bottom of the 
pot, carrying with it a portion of the plant food, and spoils the experi¬ 
ment. By careful and frequently repeated watering the upper por¬ 
tion ot the soil may be brought back to the proper moisture content or 
even kept from drying out at all, but when the lower portion becomes 
dry this is impossible, and hence the plants can utilize only part of the 
food contained in this portion of the soil. These difficulties necessi¬ 
tated the following change in arrangement: 



The holes in the bottom of the pot are tigh tly 
closed to prevent escape of water. Ai i even 1 ayer 
of the quartz pebbles is placed on the bottom, 
and between this and the side of the pot is intro¬ 
duced a glass tube 34.inches long and 0.4 inch in 
inside diameter, reaching a few inches above the 
top of the pot. A flower pot C inches high and 8 
inches wide at the top is inverted over the layer 
of pebbles. The space between the sides of the 
flower pot and culture pot is filled with quartz 
pebbles. The size of the pebbles gradually de¬ 
creases from bottom to top until at the top the 
interstices become so small as to prevent the 
downward passage of the mixture of sand and 
peat. The pot is next filled about hal f lull of the 
sand and peat, and then two glass tubes approxi¬ 
mately 16 inches long are introduced on opposites 
sides of the pot and allowed to project a few i aches 


allowing method oi'iiiiiujf for above its top. Later on, a part of the water is 

sugar-beet cultures. , , , . , 

added through these tubes, and is thus carried 


directly to the lower portions of the soil. The surface of the soil in 


the pot is covered to a depth of 4 inches with a layer of pure sand. 
It is easy to keep this sand constantly moist, and thus the upper per- 
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turn of the soil 'mixture of sand and peat below' is prevented from dry¬ 
ing out. 

Sf rare is taken to add water at proper intervals, partly at the top 
iind partly through the, short side tubes, the distribution, of the water 
throughout the pot may he kept constant. The larger tube, which, 
extends to the bottom of the pot, insures a sufficient supply of fresh 
air, and by the introduction of a. smaller tube within it any water 
collecting* in the bottom of the pot maybe removed. Water seldom 
collects on the bottom of the pot, however, and probably this didimity 
might be obviated entirely. The accompanying sketch (Fig. 18) shows 
the appearance of a beet pot tilled in the manner just described. With 
an arrangement of this kind the water content of the sail maybe 
increased without danger to more than 20 per cent when required by 
the growth of the beet. 

OALIE OF THE PLANTS lHIKING TIIE PERIOD OF VEGETATION. 

As soon as the young* plant-lets have been placed in the culture pots 
they must be carefully shielded from injury, and especially from frost 
at night. If all grow, they must be thinned out while still young; that 
is to say, half, inehuli ng the sickly ones, are removed. All of the plants 
thus taken out are analyzed to determine whether they have with¬ 
drawn any plant food from the soil medium, and, if so, how much. 

Watering ,—At this time the task of watering begins. As already 
explained, the moisture content of the soil must be watched closely, 
since it affects the growth so greatly and because, furthermore, the 
escape of water by transpiration serves as a measure of the growth of 
t he plant. The maximum amount of water allowed for each pot corre¬ 
sponds to two thirds of the total water-holding capacity of the soil 
medium, be that pure sand or sand and peat. I f no more water than 
this is added, none will run through the pot and no receptacle for 
water will be needed underneath. In regulating the water supply 
natural conditions of growth are imitated as closely as possible; that 
is to say, the soil is not kept evenly moist, but the quantity of water 
continually varies. The pots may be allowed to dry as much as can be 
done without in,jury to the plants, and then moisture is restored. In 
the watering of each pot the amount of water lost by 'evaporation 
is determined by weighing and is replaced by distilled water. A 
special arrangement lot* watering those pots which become hard to 
handle during the vegetation period has been contrived and completely 
meets the requirements of the case (Fig. 19). A workman places the 
smaller pots on the scales and returns them by hand, while the larger 
ones are moved by aid of a crane and pulleys. The watering itself is 
done by a station assistant. Two workmen can be used advantageously 
to insure a rapid and safe transfer of the pots. In this way it is possible 
to water a whole wagonful of the smaller pots in half or three quarters 
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of an hour. Four of these wagons are ordinarily used for small pots. 
The quantities of water evaporated are entered in a record book at 
eaeli watering. 

In watering the sugar-beet pots, of which there are about one hun¬ 
dred, weighing from 110 to 130 pounds each, the aid of two workmen is 
necessary. With them a wagouful of eleven pots, may be watered in 
fifteen minutes. When, however, part of the water has to be added 
through the tubes above described the process is slower. 


At the beginning of the experiment-the- plants are only watered at 
considerable intervals, but on hot summer days, especially in the period 
of rapid growth, they must be watered at least once and often twice a 
day. The majority of plants, such as the grains and also peas, lupines, 
etc., require during their period of-maximum growth from 300 to 400 e.e. 
of water per day. Many plants need more; sugar beets, for instance, 
average a liter and a half. Under these conditions several hundred 
liters of water are used every clay. This has to be prepared and care¬ 
fully tested at the station. 

The watering of the sterilized pots will be described beyond. 

Support and protection of plants .— In order to protect from dam- 


10 g. 19.— Method of watering large put.-,. 
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age by wind plants which grow to a considerable height, as peas, barley, 
oats, etc., supports are necessary. From two to four strips ofwootlj 
about 3 to _U feet long, are fastened perpendicularly by wire to the out¬ 
side of the pot, at equal distances from each other. Between them, at 
intervals of* about 8 inches, are placed rings of .glass tubing with three 
or four radial connections. For the grasses a single glass tube is 
usually placed in the middle of the pot, held in place at the top of the 
pot by a glass rod crossing the pot at right angles and fastened to its 
edges. The rings are then placed at intervals upon this upright rod. 
The individual parts are made to grow through the several open divi¬ 
sions of the rings, L e are separated by the radial rods, and these sup¬ 
ports generally suffice, although fastening with twine is sometimes 
necessary. The upright rods, rings, etc., are weighed and their weight 
added to that of the pot. 

The ways in which the plants are protected from possible harm from 
birds and from bad weather, without interference with the supply of 
light, were described above. The plants must be carefully and per¬ 
sistently kept free from worms and insects, which often make t heir 
appearance in large numbers. All leaves which fall off during the 
period of vegetation are collected, dried, and added to the crop at the 
close of the experiment. 

Records of observations — -photographs .—Notes on the condition of 
the plants are made at short intervals during the summer, and thus a 
record of their growth is obtained. All plants which show any inter¬ 
esting peculiarities are photographed. This is done especially with 
series of plants to which have been added different amounts of a given 
plant food. Such series are photographed several times*, for example, 
when the action of the plant food begins to be manifest, when the 
plants are in blossom, and when they are mature. The roots of the 
plants are photographed in water in a holder devised for the purpose. 
This holder is a water-tight box 24 inches long, 2 inches wide, and 12 
inches deep. The sides are of glass and the ends of tin. The top is 
open, and when in use the box is filled to the brim with water. The 
roots are spread out in any shape desired within the box, and thus 
photographed, 

HAH VESTING- THE PLANTS. 

In harvesting, the parts of the plants above and beneath the soil 
must be collected and sometimes also the soil material itself. The cor¬ 
rect answers-to all the questions which have been raised in the experi¬ 
ments above .described are to be found by analyzing, not the whole 
plants together, but the various parts, stem and leaves, seed, chaff, and 
roots, separately. In this way alone is it possible to find out through 
chemical analysis which of the different nutritive materials are of spe¬ 
cial use in building up this or that part of the plantj in what form the 
plant food may be supplied with the greatest advantage, and, if the 
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plants are harvested in different stages of development, at what period 
of growth the plant takes up the main part of its food. 

We may first describe the liarvesting* of the parts of the plant above 
ground. All plants are cut off just above the root. In case of the 
Gnnninew the stalks with and without ears are counted and measured. 
The ears are then cut off from the stalks, and measured after the 
removal, of the chaff. The grains of each ear, both normal and unde¬ 
veloped. are counted and separated. 

The straw is cut into short pieces and the several parts of the plant, 
namely, straw, chaff, and normal and undeveloped grains of seeds, are 
placed in papier bags. The paper used in making these bags will stand 
a temperature of 100° to 10,5° 0. for several days without breaking. 

The procedure is the same with peas, lupines, mustards, etc. The 
main stem and the brandies are measured, the seeds, both normal and 
undeveloped, are separated and collected as above described. 

The parts of the plant which have been harvested are dried to a 
constant weight in ovens, which are heated to 100° C. by gas at a con¬ 
stant pressure, and then carefully weighed. Immediately after weigh¬ 
ing each part is ground as quickly as possible in a warm iron mortar 
and passed through a 1 nun. sieve. The pulverized material is placed 
in tightly stoppered bottles to prevent the further absorption of mois¬ 
ture and is kept in this way for subsequent chemical analysis. Of 
course the data thus obtained and all points of interest regarding the 
plants are entered in the proper record books. 

In collecting the subterranean parts of the plants one or the other 
of the two following methods is employed, according as the roots only, 
or both roots and soil, are Jo be analyzed: If the roots only are to be 
harvested the pot is inverted upon a 0.5 mm. sieve about 50 cm. in 
diameter. By gently tapping the pot the soil separates from its walls 
and the pot may then be easily removed, leaving the contents in its 
almost unaltered form standing upon the sieve. The quartz pebbles 
and sheet of cotton originally in the bottom of the pot, but now upon 
the top of the soil, are removed with great care so as not to disturb 
the roots, and the sieve with its contents is then immersed in a. cask of 
■water. With gentle shaking the sand passes through the sieve while 
the roots remain upon it. By careful shaking or washing with a small 
stream of water the separation of the sand from the roots may be 
almost complete. 

The roots are then placed in an evaporating dish, which is best lined 
with filter paper to prevent the roots from sticking to its surface, and 
are dried at ordinary or low temperature. After drying, the roots are 
cut into short pieces and placed again upon a 0.5 mm, sieve in order 
to separate the sand still adhering to them. The subsequent drying 
at 100° O., weighing, grinding, and preservation are performed in the 
usual way. 

If the sand is to be collected for analysis at the same time as the 
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roots, the pot is first placed upon a 2 mm. sieve. After the pebbles and 
cotton have been removed the mass is broken up somewhat and half or 
two thirds of the sand passed through the sieve, with care to avoid 
rubbing, which would injure the roots. The roots and the adhering 
sand are then transferred to a 0.5 mm. sieve and treated as described 
above. 

The sand obtained by the first sifting is dried at ordinary tempera¬ 
ture in large open dishes and then passed through a 0.5 min. sieve. 
The roots remaining upon the sieve are then, added to larger portion, 
and the sand is preserved in stoppered glass bottles. In the ease of 
pots which have been kept sterilized the layers of coarse sand and peat 
must be carefully removed from the surface of the sand before the pro¬ 
cess of separation of sand and roots is begun. 

The harvesting of the sugar beets is conducted in a somewhat differ¬ 
ent manner., As soon as the beets have been removed from the pot 
the leaves and small roots are cut off and all adhering soil material is 
carefully brushed and washed away. The beets are photographed, 
generally several together, especially when a series of experiments has 
been conducted to show the effects of different quantities of a given 
plant food. Thereupon the beets are taken at once to the laboratory, 
where, as a rule, the following determinations are made, namely, weights 
of fresh and dry substance of the beet, leaves, and roots; the sugar 
content, determined by the polarization of the juice and by digestion 
with alcohol; and the content of nitrogen, phosphoric acid, and potash, 
as the ease may demand. Complete ash analyses also are often made. 
These several operations are conducted as follows: As soon as the beets 
come to the laboratory the stems are cut off and weighed. Two hun¬ 
dred grains are then out from each beet. This portion is first pulverized 
in a mortar, and the requisite amount weighed out for extraction with 
alcohol The juice is completely pressed from the remainder by a 
hydraulic press capable of 300 atmospheres pressure, and polarized. 
In both alcohol extract and expressed juice the sugar is determined with 
Folding’s solution. The rest of the beet, the parts, of course, being so 
selected as to represent the average composition of the whole, is cut 
into disks 2 mm. in thickness, and weighed. These disks are strung 
upon cords and dried at a temperature of 30° to 40° O. in the large 
drying oven in the laboratory, mentioned above. 

In this way 90 to 95 per cent of the water can be removed from the 
beets. The disks are then broken into small pieces and these are dried 
for some time in small ovens at 00° to 70° O. _ They are then weighed 
and immediately pulverized and preserved; this is used for the deter¬ 
mination of the actual dry matter by final drying in hydrogen, and for 
all analyses. When the preliminary drying is carefully made, no 
decomposition occurs and the finely pulverized beet will, be almost 
completely white. 

Collecting the beet roots which remain behind in the pots is a.much 
18004—No, 8--3 



772 


EXPERIMENT STATION RECORD. 


more difficult process than in case of the small culture pots, inasmuch 
as the soil consists of a mixture of saud and peat. All the soil is 
passed through a 3 mm. sieve, which retains the roots with a large 
quantity of adhering peat, the loss of roots being only slight. The 
mixture of roots and peat is then placed upon a 0.5 mm. sieve and a 
slightly smaller 3 mm. sieve is fitted into this bottom upward so as to 
make the equivalent of a sieve with two meshes, one at the bottom and 
one at the top. The sieves are then immersed in water and moved 
repeatedly up and down. During the process the sand sinks through, 
the 0.5'mm. sieve below and the peat floats out through the 3 mm. one, 
while the long roots are left between the two. In this manner the peat 
may be almost completely separated from the roots. The roots are 
collected and treated in the ordinary way. 

EXAMPLES OF SAND CULTURE EXPERIMENTS. 

The success which the Bemburg Station has met with in securing 
normal development of plants in sand cultures, and the nutritive solu¬ 
tions used, are illustrated by the following examples from the records 
of some recent experiments. 

Suf/ar beets .—hollowing is the composition of the nutritive solutions 
used in 1880, 1890, and 1801: 


Composition of nutritive solutions. 


1889. 

1800. 

1801. 

Grams. 

5,220 K,HP0 4 . 

2,235 KOI. 

1,800 MkS0 4 . 

24,1100 Cn(NOs)*. 

Grams. 

4.350 Iv 2 HP0 4 . 

1,200 MgSG 4 . 

14.350 C'nlKOoU. 

12,625 KNO,. 

15,000 CaCOV 

Grams. 

6,960 K,HP0 4 . 

4,470 KOI. 

1,800 MgS0 4 . 

' 16,400 CiUNO,) a . 

10,100 K NO ;{ . 


The yields of dry matter were as follows: 


Yields of dry matter . 


■ 

■ 

. r .. .. . I 

1880. 

1890. 

1891. 

Beet..........■... 

Grams. 
110,0 
49.4 

Grams. 

117.0 

50.2 

Grams. 

114. 5 
61. 3 

Poll age'.. 

Total... 

166.3 
525.7 

167.8 
552.5 

165,8 
604. 6 

Weiglit of fresh beet. 



Three hundred milligram equivalents (equal to 4.2 grams of nitrogen) 
were supplied in the solutions each year. If the quantity of nitrogen 
is' diminished there is naturally a decrease in the yield, and when 
nitrogen is entirely wanting there is scarcely any growth at all ; even 
in presence of all the other elements of plant food. 
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Barley .—Three experiments, numbered here 1, 2, and 3; pots 10 
inches in height and 6 inches in diameter; sand, 9 pounds per pot. 
Moisture of soil during vegetation varied from 10 to 15 per cent of the 
whole weight of the soil, or from 40 to 60 per cent of the water holding 
capacity of the sand. Fourteen grains of seed planted, seven plants 
allowed to grow. 

Experiment No. 1 , 

f 0.5444 grin. KHaPO* = 4c.c. solution. 

Nutritive solution per pot.. i ^*^^3 grin. KOI = 2 c.c. solution. 

| 0.2400 grm. MgS0 4 = 4 c. c. solution. 

11-9680 grm. Ca(NO ;J )-2 = 24 c. c. solution. 

Four grams of calcium carbonate were added also. 

Yield of dry matter 29.343 grams, of which 10.83 grams was grain. 


Experiment No. 2. 


Nutritive solution per pot.. 


2 

4 


2 


c. c. solution of K a HPO* 


\ 4x89 mg. K. 

). 2x71 mg. P.;0 5 . 


e. c. 


solution of MgSO ( 


\ 4X12 mg, Mg. 
\ 4x16 mg. S. 


c. c. solution of 


KNO;j 


__ $ 2 x 14 mg. N. 
)2 X 89 mg. K. 


I 14 c.c. solution of Ca, (NO. 3 V> = 5 ^ X 

'( 14 X14 mg. N. 

Yield of dry matter 22.82 grams, of which 7.70 grams was grain. 
In this case so little phosphoric acid and nitrogen was supplied that 
neither produced its full effect. 


Experiment No. 3. 


Nutritive solution per pot.. 


( 


4 c. c. solution of KH’PO*. 

3 o. c. solution of MgSO*. 

2 c. e. solution of KOI. 

40 c. o. solution of Ca(NOa)< 


The quantity of nitrogen solution in this case was so large that it 
could not all be added at one time. It was therefore given in three por¬ 
tions as follows, and thus injury to the young plants by a large excess 
was avoided: 20 c.c. of Oa(N'G 3 )2 solution at time of filling the pots, 
April 27, 10 e. c. on May 12,10 e. c. on May 20.. The other solutions were 
added all at one time, as ustiu*, when the pots were filled. 

Yield of dry matter 40.45 grains, of which 18.42 grams was grain. 
This yield is exceptionally large; indeed, it is probably the maximum 
which can be produced in the use of so small a volume of soil, namely, 
'4 kg. of sand. It should be stated that the season was an especially 
favorable one, as the temperature during the last of May and June 
was comparatively low. This allowed the plants to develop slowly and 
thus to utilize the nitrogen to the best advantage. If the temperature 
is high at the time of the most active growth of the Graminew , they 
shoot up very fast, and if at the same time nitrogen is present in large 
quantities it not only can not be assimilated but may even be injurious. 
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Outs *—-Three experiments? numbered Mere 1? 2? and 3, culture pots? 
Id indies high and f> inches in diameter; sand, 0 pounds per pot; mois¬ 
ture, from 10 to 15 per cent; fourteen seeds planted? seven plants allowed 

to grow. 

Experiment No. 1. 


f 4 e. c. solution containing 0.5444 grin. KH 2 PO* 
j 2 c. c. solution containing 0.1492 grm. KC1. 
Nutritive solution per pot.. , < e _ c _ solutiou cont am iu g 0.2400 grm. MgSO<. 

I 24 c. c. solution containing 1.9680 grm. 0a(N0 3 ) 2 
ami in addition 4 grm. calcium carbonate. 

Yield of dry matter 80.175 grams? of which 12.234 grams was grain. 


Nutritive solution per pot .. { 


Experiment No. 8, 

4 c. c. solution of K,HPO. = 5 8 X 39 mg. K. 

( 4 X 71 mg. P. 

4 c. c. solution of MgSG 4 = 4 X 12 mg. Mg. 

4 c. e. solution of CuCl, = H x 20 mg ‘ Ca ‘ 

( 4 X 35.5 mg. Cl. 

16 c. c. solution of Ca(N0 3 )2 = 16 x 14 mg. N. 


The calcium carbonate was left out, as it seemed to produce injuri¬ 
ous rather than beneficial results. The phosphoric acid was not sup¬ 
plied in form of the monobasic salt, as in the first example? but as a 
dibasic phosphate, This form seems to be fully as well if not better 
adapted to oats and barley than the other. 

Yield of dry matter 23.013 grams, of which 8.080 grams was grain. 

Experiment No. 3. 


Nutritive solution per pot..., ; 


4 c. c. solution of KH. 2 P0 4 . 

3 c. c. solution of MgS0 4 . 

2 c. c. solution of KCl. 

40 c. c. solution of Ca(N0 3 )2. 


It should also be mentioned that the nitrogen was added in three por¬ 
tions of the same relative size as in case of the barley. 

Yield of dry matter 40.83 grams, of which 10.53 grains was grain. 
The conditions (weather? etc.) were the same as those of the barley 
experiment No. 3. 


[An account of the methods followed at the Bernburg station in the 
study of the assimilation of free atmospheric nitrogen by plants will 
be given in the next number of the Record.] 



CHEMISTRY. 


E. W. Allen, Editor. 

Saponifying butter fat by the Leffmann and Beam method, 0. 

L. Penny ( Delaware Sta. Report for 1892, pp: 126, 127).— A number 
of comparisons were made between the Leffmann and Beam and the 
Reichert-Meissl-Wollny methods for estimating the volatile tatty acids 
in butter, using both glass and tin condensers. 

It must be concluded from these results that there is no appreciable difference 
between the several methods on samples of fresh butter. Rancid butter, it is true, 
seems to lose some volatile acids by the glycerin-soda method during the heating 
in an open flask, and gives lower results accordingly. Certainly metallic tin has no 
effect on the distillate, nor has the fact of the previous melting or not melting of the 
free fatty acids. Even in the case of rancid samples of butter the Letfmann-Beam 
method must be regarded as fully as reliable for distinguishing genuine butter fat; 
it is only where the question of comparing results with those by the older method 
arises that there need be hesitation in using the new method. The remarkable sav¬ 
ing in time afforded by the Leffmann-Beam method makes it one of the most valuable 
acquisitions to the food chemist. It will be found as useful as it is ingenious. 

Report of chemical division of Rhode'Island Station, XL J. 

Wheeler (Rhode Island Sta. Report for 1892, pp. 199-208). —Brief 
accounts are given of the workings of the fertilizer control, examination 
of seeds, contribution to the experiment station exhibit at the World’s 
Pair, and miscellaneous work, together with analyses of swamp muck, 
wood ashes, a fertilizer prepared from garbage and city refuse, a mixed 
fertilizer, milk, and water. 

METEOROLOGY. 

W. H. Beal, Editor. 

Meteorological observations at Delaware Station, W. H. Bishop 
(Delaware Sta,. Report for 1892, pp. 128-142 ).—Monthly summaries of 
observations at six stations in the State on temperature, pressure, and 
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rainfall are given. A summary for the year will be found in the follow¬ 
ing table: 

Annual summary of meteorological observations. 


i 

1 

Newark. 

Middletown. 

Dover. 

Temperature (degrees F.): 

99 {July 26) 

2 (Jan. 17) 

100 (July 26) 

12 (Jan. 21 

52 

104 (July 26) 

8 (Jan. 21) 

53. 28 



'Rainfall (indies): 

39.19 

46.21 

44.32 

Number of days on which-0.01 inch or more of 

102 

93 

87 

Pressure (inches): 

30.71 (Feb. 17) 

1 29.24 (Jan. 6) 
30.06 

j 











Milford. 

Seaford. 

Millsboro. 

Temperature (degrees F.): 

Highest. 

Lowest . .......... 

1 97 (July 26) 

10 (Jan. 21) 

| 54.56 

39.87 

100.7 (July 26) 

8 (Jan. 20) 
53.81 

39-59 

100 .5 (July 26) 

6 (Jan. 21) 

53.53 

44. 89 

Mean.....— 

Rainfall (inches): 

Total. 

Number of days on which 0.01 inch or more of 

rain fVdl .... .... 

88 

90 

114 

Pressure (inches): 

TTio-tu-st.... , ^__ __ 

30.75 (Feb. 17) 
29.27 (Jan. 6) 

| 30.08 

1 

Lowest...... 



Mean......._*... 

i. 



| 



The weather conditions for the year were, as a rule, normal, the most 
noticeable feature being the hot weather of the week beginning July 
24, during which time a temperature of 100° F. was reported from 
several stations, and the mean temperature ranged from 82.3° to 85° F. 

Meteorological observations at Rhode Island Station, L. F. 
Kinney (Rhode Island Sta . Report for 189A, pp. 249-251). —Tabulated 
summaries are given of observations on temperature, pressure, move¬ 
ment of wind, precipitation, and cloudiness for each month of 1890, 
1891, and 1892. 

FERTILIZERS. 

W. H. Beal, Editor. 

Green manuring, A. T. Neale (Delaware Sta . Report for 1892 , pp. 
19-22). —The principles of green manuring are briefly stated, the value 
of crimson clover and cowpeas for this purpose is discussed, and the 
results of experiments with crimson clover as compared with nitrate of 
soda on corn, and with pea vines as compared with timothy sod turned 
under for rye, or left on the ground as a winter mulch for corn land, 
are reported. , . i 

On one of two adjoining plats a crop of crimson clover, estimated at | 
8 tons 600 pounds per acre, was turned under during the first week of s 
June, 1892, and the land immediately planted with corn. On the other,' 
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corn was planted June 7. and top-dressed with 100 pounds of nitrate of 
soda per acre. 

Eight tons 600 pounds of crimson clover from seed, which costs $1 per acre, added 
24 bushels to the corn crop. One dollar invested in nitrate of soda and used as a 
top-dressing added 6 bushels to the corn crop. Hence, in this case $1 invested in 
clover seed returned four times as much as $1 invested in nitrate of soda. As to the 
relative amount of labor involved, the sowing of the seed and the broadcasting of 
the nitrate possibly balance each other. Plowing down a green crop is doubtless 
far more costly than plowing bare ground. This drawback may reduce the above- 
named apparent gain by approximately 25 per cent. 

Rye was grown on two fourth-acre plats, on one of which a heavy 
growth of cowpea vines was turned under,-and on the other a thin sod 
of timothy, with the following results: “Four acres dressed with pea- 
vines yielded 93 bushels of rye; 4 acres of timothy sod yielded IS 
bushels of rye. * # # Unless, therefore, conditions quite unknown 
and unsuspected at this time influenced the results, green manuring 
with pea vines increased this rye crop more than fivefold.’ 5 

From a variety of causes, which are noted, the experiments carried 
out on two farms with pea vines as a winter mulch for corn land failed 
to give exact results, but that benefit was derived from the practice is 
clearly indicated. 

Fertilizer inspection and analysis in Connecticut ( Connecticut 
State Sta . Report for 1893 , part J, pp. 1-64). —Attention is called to the 
principal requirements of the State fertilizer law as amended by the 
general assembly at its session in 1S93, and the full text of the law is 
give?], together with a list of manufacturers complying with the law 
in 1893; explanations relating to the analysis of fertilizers and the 
valuation of their active ingredients; trade values of fertilizing ingre¬ 
dients in crude stock for 1893; the composition and valuation of the 
various raw materials furnishing nitrogen, phosphoric acid, and potash; 
and tabulated analyses of 60 samples of fertilizing materials including 
home-mixed and manufactured fertilizers, nitrate of soda, sulphate of 
ammonia, cotton-seed meal, castor pomace, fish, horn dust, tankage, 
bone, dissolved boneblaek, dissolved bone, sulphate of potash, sulphate 
of potash and magnesia, muriate of potash, ashes, cotton-hull ashes, 
blood albumin, waste peaches, peat moss, swamp muck, saltpeter waste, 
and buttermilk curd. 

The average cost of bone manures was $31.70, and the average valuation $32.0i 
per ton. The close agreement of cost and valuation in the case of bone indicates 
that the station’s schedule of valuation is in substantial agreement with the actual 
market prices. There has been no cheaper form of readily available organic nitro¬ 
gen in the market the j>ast year than fine ground bone and tankage. * * * 

Of the 49 brands [of nitrogenous superphosphates] here reported 17 are below 
their minimum guaranty in respect of one ingredient, and 3 in respect of two ingre¬ 
dients. That is, considerably more than one third of all the nitrogenous superphos¬ 
phates in our market contain less of one or of two ingredients than they are 
claimed to contain. * * * The average cost of the nitrogenous superphosphates 

is $32.99, the average valuation $23.48, and the difference 40.5 per cent. * * * 
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Of tlie 50 brands of special manures analyzed, 13 are quite below tlie manufac¬ 
turer’s minimum guaranty in respect of one ingredient, and 9 are below in respect 
of two ingredients. * * * The average cost per ton of the special manures has 

been $37.76, the average valuation $29.35, and the difference 28.6 per cent. Last 
year tlie corresponding figures were, average cost $38.28, average valuation $30.70, 
difference 25 per cent. * * * 

The cost of potash per pound at retail in cotton-hull ashes has ranged from 4.9 
to 11.4 cents per pound and has averaged 6.9 cents. Cotton-hull ash has ceased 
to be a cheap source of potash. On the average, potash has cost this year over a 
cent per pound more in this form than in high grade sulphate. 

Cooperative experiments with fertilizers, A. T. jSTeale (Dela¬ 
ware 8ta. Deport for 1892, p. 22 ).— Tests of local significance (p. 22). — 
Cooperative experiments on four farms with fertilizers on peach trees, 
cowpeas, and wheat are briefly referred to. 

Cooperative field experiments with fertilizers on corn, J. D. 
Towab ( Rhode Island Station Report for 1892 , pp. 163-198 ).—Experi¬ 
ments on the same plan as those described in the Annual Report of the 
station for 1891 (E. S. Tv., vol. IV. p. 246) were carried out during 1.892 on 
six farms in the State including that of the station. The kind of fertili¬ 
zers remained the same, but the amounts were varied in accordance 
with the experience of the two previous years. On the three plats 
which heretofore had received 150 pounds of nitrate of soda, alone or 
combined with 350 pounds of dissolved boneblack, or 130 pounds of 
muriate of potash per acre, the amounts of these substances were 
increased to 480, 600, and 200 pounds, respectively. As usual the 
results are tabulated in full and summarized for each experiment. 

To give a thorough review of the results would be simply to reiterate all that was 
given in the report of one year ago with perhaps a tew more conclusions that this 
years experiment has brought to view, as follows: 

(1) The past year’s experiment has given us no occasion to wish the withdrawal 
of a single statement.made in the two former reports. 

(2) Phosphoric acid has in every case proven itself the most deficient, follo wed 
by nitrogen. 

(3) In the special nitrogen tests, nitrate of soda takes first place in five cases and 
sulphate of ammonia in one. Nitrate of soda takes second place in one ease, dried 
blood.in three, and sulphate of ammonia in two, 

(4) The ill effects of sulphate of ammonia were wholly prevented bv the applica¬ 
tion of lime. 

FIELD CHOPS. 

J. F. Dcogar, Editor. 

Field experiments with hay crops, oats, corn, mnskmelons, soja 
beans, and cowpeas, €. O. Flagg and ,T. D. Towab (Rhode Island 

St a. Report for 1892 , .pp: 129-162). 

Bttnojm *.—'The experiments reported were in the following lines: (1) A comparison 
of winter and spring .application of ashes to newly seeded meadows; (2) variety 
test and fertilizer experiments with pats,,;tesf : of broadcasting m drilling, and 
experiments with the Jensen hot-water treatment for smut of oats; (3) variety 
' test of imiskmelous'; (4) test of shrinkage of corn and fertilizer experiments with 
corn; and (5) variety tests of soja beans and cowpeas and a fertilizer experiment 
with cowpeas. 
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Whiter and spring application of ashes to newly seeded meadows (pp. 
129, 130).—Canada imleaclied ashes at the rate of 21 tons per acre were 
applied .broadcast to one plat in September, 1890, and to another plat 
in January, 1891. In 1892 the crop of hay on the plat fertilized in the 
fall was 1,060 pounds per acre; on the plat fertilized in the spring, 
1,040 pounds. 

Experiments with oats (pp. 131-138).—Brief notes, with a statement 
of yield, are given for 10 varieties of oats. 

No smut appeared on oats treated by the Jensen method, and but 
little on the untreated plats. When the temperature of the water used 
was above 137.5° F. the vitality of the grain was injured. 

The crop of oats grown in 1892 on plats fertilized in 1890, either with 
Horse-foot guano or mixed chemicals, and in 1891 with seaweed, showed 
no marked residual effect from these fertilizers. Lime at the rate of 
1,776 pounds per acre gave 91 pounds of grain per acre in excess of the 
yield of the unfertilized plat. Broadcasting gave 2.2 per cent more 
grain and 12 per cent more straw than did drilling. 

Mushnelons (pp. 143, 144).—Brief notes oil 16 varieties are given. 

Experiments with corn (pp. 130,131, 138-142, 144-149).—Fifty ears of 
White Capped and the same quantity of Lackawaxen corn, husked 
November 5, 1891, were hung in a corn crib until April 15,1892. The 
White Capped lost 15.5 per cent in weight, the Lackawaxen 24 per cent. 

The yields of corn on each of 48 permanent plats are tabulated. The 
results secured by applying equal values of dissolved South Carolina 
rock, dissolved boneblack, double superphosphate, floats, and slag are 
tabulated. 

Another held which had been heavily fertilized with stable manure 
in 1891 was used to test the effect of lime and three forms of phosphate, 
alone and in combination. The application of 1,400 pounds of lime per 
acre gave a gain of only 23 cents per acre in the total value of the crop. 

In another experiment including .20 plats, 16 received lime alone at 
the rate of 320 pounds per acre, double superphosphate alone at the 
rate of 320 pounds, or both together; the application of fertilizers was 
unprofitable except on one plat. 

Soja beam and cowpeas (pp. 149-162).—A popular discussion of these 
two plants with tabulated data, giving the yield of 3 varieties of each 
and the yield of cowpeas fertilized with dissolved South Carolina rock, 
dissolved boneblack, double superphosphate, muriate of potash, and 
nitrate of soda, alone or in combination. In the variety tests the yields 
were as follows: Black cowpea yielded 5,856 pounds of dry matter per 
acre containing 157.5 pounds of nitrogen; Blue cowpea 4,153.5 pounds 
of dry matter, containing 91.3 pounds of nitrogen; Unknown cowpea, 
4,960 pounds of dry matter containing 145.8 pounds of nitrogen; three 
Japanese beans varied in yield of dry matter from 3,232 to 5,754 pounds 
per acre, containing from 81.9 to 132.4 pounds of nitrogen. In the fer¬ 
tilizer test the largest yield of green cowpea vines, 7,000 pounds per 
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acre, was made when nitrate of soda entered into the ration, Nitrate 
of soda alone gave vines affording the maximum amount of nitrogen, 30 
pounds per acre. On the unfertilized plat the vines contained 24.4 
pounds of nitrogen per acre, the roots 4.3 pounds per acre. 

Field tests of cowpeas and soja beans, A. T. Neale {Delaware 
St a. Report for 1892, pp. 31-35). —At Dover the Conch pea yielded 12.9 
tons of green forage per acre, Unknown 12.8, Clay 8.7, Stewart 8, 
Black 3.1, and soja beans 8.6. The Black was at a disadvantage in 
that all the leaves had fallen and the pods were dry when it was har¬ 
vested, while the plants of the other varieties were fresh and green and 
the leaves still in place. The Black pea yielded 19.8 bushels of seed 
per acre. It was found that with three seeds in a hill, rows 32 inches 
apart, and hills 17J inches apart, a bushel of Conch' seed would plant 
6.5 acres, a bushel of Unknown! 4,5 acres, of Clay 5 acres, of Stewart 5 
acres, of Black 3 acres, and of soja beans 4 acres. 

Brief descriptive notes on soja beans and the above varieties of cow- 
peas are given. A fertilizer test was conducted with each of the above 
varieties of cowpeas and with soja beans, using 160 pounds of nitrate 
of soda per acre, 160 pounds of muriate of potash, and 400 pounds of 
superphosphate, either alone or in combination. The greatest net profit 
in every instance resulted from the use of muriate of potash alone, the 
increased crop due to nitrate of soda being in no case sufficient to meet 
the increased cost of that fertilizer. Brief statements give the results 
of fertilizer tests made by several farmers in the State. 

A summary of four years' experimenting on the same plat, A. 
T. Neale {Delaware St a. Report for 1892, pp. 23,24). —This is a record 
of four years 7 experiments with fertilizers on corn, sweet potatoes, cow- 
peas. and wheat in rotation. “ Each crop in this rotation was offered 
every possible combination of nitrogen, phosphoric add, and potash.” 
Corn yielded most abundantly with nitrate of soda and muriate of 
potash; the sweet potatoes and cowpeas yielded best on a crimson clover 
sod, dressed with muriate of potash and acid phosphate; and the 
wheat gave the best return with nitrate of soda and acid phosphate. 
It is estimated that the net gain per acre due to these fertilizers was for 
coni 89, sweet potatoes $62.50, cowpeas 813.27, and wheat $10.43. 

Muriate of potash on Indian corn, A. T. Neale (Delaware Sta . 
Report for 1892 , pp. 24-27). —An account is given of an experiment on 
42 plats (166. feet by 15 feet 4 inches) with nitrate of soda, muriate of 
potash, and acid phosphate alone or combined, and with gypsum and 
lime. The experiment was in continuation of one described in the 
Annual Beport of the station for 1891 (E. S. B,, vol. v, p. 575). The 
objects were a to determine which ingredient of commercial fertilizers 
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exercised most favorable action on corn; next to learn how that element 
should be applied; and finally to note the effects which might be 
caused upon grain yields by the removal of corn tassels from every 
stalk on every other row.” 

On one third of the plats the fertilizers were harrowed in before the 
corn was dropped; on another they were applied as a top-dressing 
when the plants were from 8 to 12 inches tall; and on the remainder 
one half was applied before the seed was planted and the other as a 
top-dressing after the plants were at least 8 inches tall. The season 
was so unfavorable that, as the records show, the yield with a com¬ 
plete fertilizer in 1892 was less by 700 pounds per acre than that on 
unfertilized plats in 1891. 

Under these extremely unfavorable conditions muriate of potash, alone and in 
every combination with nitrogen and phosphoric acid, gave a good average crop 
when it was used either in part or wholly as a top-dressing. 

Every other row of corn on each of the three sections of plats 
designated above was detasseled as soon as the tassels appeared, and 
the effect on the yield noted. The percentage of increase favoring 
detasseling was as follows: Section 1, 54; section 2, 32.5; and section 
3, 1.5 bushels. 

The following practical deductions are drawn from the experiment as 
a whole: 

Use muriate of potash on your corn, 160 pounds per acre, one half harrowed in at 
the time of seeding and the other half as a top-dressing when the crop is 8 inches 
tall. Just as soon as you can find the tassels, remove them from all stalks on every 
other row of corn. Your crop will not be damaged thereby and your profits may be 
very much increased. 

Sugar com fodder, A. T. Neale (Delaware Sta. Report .for 1892 , 
pp.85-88). —A 25-acre field of sweet corn yielded 138,698 pounds of ears, 
worth at the cannery $658.82, or an average of $26.34 per acre. The 
yield of fodder was at the rate of 5,676 pounds per acre, containing 1,390 
pounds of dry matter. A comparison is made between the food ingre¬ 
dients in grain and fodder of an acre of field corn and one of sweet corn. 
On the basis of a yield of 60 bushels of shelled corn per acre, a the field 
com produced twice as much protein, two and a half times as much 
carbohydrates and fiber, and four times as much fat per acre as the 
sweet corn.” 

Crimson clover and Italian rye grass, A. T. Neale (Delaware 
Sta. Report for 1892 , pp. 38 , 39).— Experiments in sowing these two 
forage plants together are in progress. 

Crimson clover, A. T. Neale (Delaware Sta . Report for 1892 7 pp. 
8-19). —A reprint of Bulletin No. 16 of the station (E. S. R, vol. IV, p. 
139)* 
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Spurry, R. 0. Kedzie [Michigan Sta, Bui No. 101. Dec., 1893, pp, 
13-15). —Spurry is highly commended for the Jack-pine district. 
Analysis of spurry plants with mature seed gave the following results: 

Per cent. 


Moisture... -.-... 5.39 

Ash........... 9.02 

Crude fat. 5. 76 

Crude protein. 13.56 

Crude fiber. 57.10 

Nitrogen -free ext rac-t. 8.57 


100.00 

The crude protein consisted of 10.19 per cent of albuminoids and 3.37 
per cent of amides. 

u The report comes from Newaygo and vicinity that spurry [there] 
has proved a great disappointment.” 

Plat pea (Lathyrus sylvestris), R. C. Kedzie (Michigan Sta. Bui 
No. 101 , Dec., 1893j pp. 15 , 16 ).—On the station grounds two-year old 
plants made a good growth, measuring 3 feet on July 13. A square 
rod cut July 12 yielded at the rate of 16 tons of green forage per acre, 
equal to 4 tons of hay. An analysis of Latkyrus sylvestris gave the 


following results: 

Percent. 

Moisture. 7.99 

Ash.■. 8. 32 

Crude hit.,. 2.08 

Crude protein... 27.17 

Crude fiber.26.70 

Nitrogen-free ext me t..... 27.74 


100.00 

u Of the crude protein the albuminoids constitute 14.30 percent, 
while the amide compounds form 12.81 per cent.” 

Peppermint hay, R«. 0. Kedzie (Michigan Sta. Bui No. 101 , Dec., 
1893. pp. 16 , 17). —After the oil is distilled from peppermint the residue, 
known as mint hay, is used for feeding to stock. An analysis of mint 
hay gave the following result: 

Per cent. 


Moisture. 11.40 

Ash. 6.04 

Crude fat.■....■. 1.80 

Crude protein .. 9.56 

Crude fiber____■.;.35.47 

Nitrogen-free extract___P... 36. 73 


100.00 

Composition of the grain and straw of wheat at different 
periods of ripening, R. C. Kedzie (Michigan Ski. Bui. Xo. 101, Bee., 
1893, pp. 2-12, diagrams 3 ).—For this experiment Clawson wheat was 
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used* Cuttings were made daily from June 14 to July 2(K 1892 , 
When the work began the plants had headed out and were in blossom, 
but the berry was still very immature. Tabulated data and diagrams 
give the number of kernels in 10 grams of grain, and the percentage 
of ash, crude fat, crude fiber, nitrogen-free extract, albuminoids and 
amides in the grain and in the straw at different dates. Notes on 
the appearance of the plants when each cutting was made and a sum¬ 
mary of the meteorological conditions for each day of the test are given. 
At the twenty-second date of cutting, when the wheat was in the 
dough, the straw compared favorably in nutritive value with that from 
the earlier cuttings. u If the crop is harvested as soon as the grain is 
fully mature there is little loss of feeding value in the straw. While 
the grain gains nothing by dead ripening, the straw rapidly loses value 
by overripening.” 

No further conclusions are drawn from the elaborate tabulated data. 
One of the diagrams shows the results of a similar investigation car¬ 
ried on by the chemical department of the Michigan Agricultural 
College in 1879. 


HORTICULTURE. 

Blectr©culture, C. 1). Warner (Massachusetts Hatch. Sta. Bui . No* 
28 , Dec., 1893, pp. 15, Jigs. 6). 

Synopsis .—Seeds of parsnips, lettuce, carrots, turnips, beets, salsify, radishes, and 
onions were planted on a bed of rich, moist soil with noninsulated copper wires 
2 indies below the surface connected with a dynamo, and on a similar bed not 
subject to the electric influence. The current was applied about four hours 
daily. On the electric bed parsnips, salsify, and radishes made a larger yield 
of tops and roots than on the bed used as a check. Carrots made a heavier 
yield of roots on the electric bed. With lettuce and Purple Top turnips the 
result was apparently in favor of electricity; Sweet German turnips and Egyp¬ 
tian Turnip beets gave a smaller yield of tops and roots on the electric bed. 
Peas on the electric bed came up three days before those on the check bed. 
Electricity hastened the ripening of tomatoes. 

Two plats of ground each 6 by 20 feet were used for the experiment 
One was used as a cheek. Around the other u was constructed a frame¬ 
work, made of 2 by 4 inch timbers, on which were fastened porcelain 
insulators, 4 inches apart; a continuous noninsulated copper wire (No. 
15) was strung on these porcelain insulators, and the whole structure 
was then buried so that the wire should be 2 inches below the surface 
of the ground. Near at hand was a transformer, a small house in which 
were placed switches, meters, voltmeter, ammeter, reducer, and resist¬ 
ance lamps.” June 8, seeds of parsnips, lettuce, carrots, Sweet German 
turnips, Purple Top White Globe turnips, beets, salsify, Early French 
Breakfast radish, White Strasburg radish, and onions were planted in 
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both beds, the seeds in the electric bed being sown midway between the 
wires. During the experiment the ground was kept well watered in 
order that it might act as a good conductor. “Perfect control of the 
currents was obtained throughout the whole time the experiment was 
in progress. Electricity was generated by the dynamo at the electric 
light station. The current was alternating and was applied nightly, 
from time of turning on the current at the generating house until after 
11 o'clock, or about four hours daily, from June 10 to October 1, inclu¬ 
sive.' 5 

From June 10 to July IS the current varied from 12 to 39 amperes 
and between July 13 and September 30 it was maintained at 39 amperes. 
The voltage varied from 15 to 53. The more decisive results are 
expressed in the following table: 


Effect of electricity on vegetables. 



Weight of crops. ! 

Vegetables. 

With 

electric¬ 

ity. 

Without 
electric i 
ity. | 

Carrots: 

Lbs. Ozs . 

Lbs. Ozs. 

Koots .. 

13 32 

13 .. ! 

Tops-'.. 

1 8 

1 8 

Total. 

15 4 

14 8 i 

Parsnips: 



Koots .. 

17 10 

14 5 | 

Tops.. 

Total. 

17 .. 

io .. ! 

34 10 

24 5: 

Sweet German turnips: 

Koots.'... 

i 23 

i 28 8 j! 

Tops. 

: *0 is 

i 8 

Total..... 

j 20 12 

! 36 8 

Beets; 

■ 

j 1 

Knots. 

j 3 S i 

7 8 ! 

Tops... 

Total. 

! 17! 

3 12 i 

4 35 , 

0 4 


Vegetables. 


Transplanted beets; 

Koots. 

Tops. 

Total. 

Salsify; 

Hoots.. 

Tops.. 

Total... 

Early .French Breakfast rad 
ishes: 

Koots. 

Tops. 

Total... 


| Weight of crops. 


| With 
electric¬ 
ity. 

Without 

electric¬ 

ity. 

Lbs. Ozs. 

Lbs. Ozs. 

6 .. 

7 8 

2_ 

1 12 

8 .. 

9 14 

2 6 

1 10 

1 11 

1 S 

4 1 

3 2 

5 4 

4 2 

4 5 

2' 14 

9 9 s 

i 

7 .. 


Lettuce did not germinate well, but the few plants which grew 
appeared to be favorably affected by electricity. White Strasburg rad¬ 
ishes and Purple Top White Globe turnips made a larger growth on the 
electric bed than on the check. The crop of onions was a total failure 
on both heels. The parsnips came up earlier and grew faster on the 
electric bed. “It was also noticed that those plants in the immediate 
vicinity of the point where the current emerged from the ground by the 
return wire grew faster and were much larger than those at a greater 
distance from the electrodes.” On the electric bed one third of a row 
of parsley which had been accidentally planted in close contact with 
an electric wire grew more rapidly than the rest. 

American Wonder peas were sown at a depth of 1 inch and touch¬ 
ing the electric wire. The plants in the electric bed appeared above 
ground three days before those in the bed used as a check, developed 
a finer foliage, and blossomed three or four days sooner. 

August 3, eight noninsulated wires were placed among the roots of 
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three tomato plants of the Champion variety. A current of 39 amperes 
was used. The fruit on the plants thus treated invariably ripened 
three to four clays earlier than the fruit of other plants used as a check. 

Growing vegetables by electricity was considered by the author as 
scarcely practical. 

Experiments with vegetables, J. Clayton (.Alabama College Sta . 
Bui Wo. 51 , Oct., 1893, pp. 8 ).—Notes on 23 varieties of tomatoes, 7 of 
potatoes, and brief notes on cabbages, eggplants, onions, bush Lima 
beans, and Conover Colossal asparagus. 

Cuttings about 10 inches in length, from the Matchless tomato were 
planted August 10 and bore a heavy crop in October. The author rec¬ 
ommends the middle of July as a better date for planting tomato cut¬ 
tings than the middle of August. Of 7 varieties of potatoes planted, 
the largest yield was from Early Bose. Among early cabbages prefer¬ 
ence is given in the order named to Early Summer, Succession, and 
All Seasons ; among late kinds, to Large Late Drumhead and Ameri¬ 
can Drumhead. Brief directions are givtm for the culture of eggplant 
and of onions grown from seed. Of 15 varieties of onions the follow¬ 
ing were recommended, having made a fair growth the first season 
from seed: Large Tripoli, Silver King, New Pearl, New Queen, White 
Barletta, White Maggiajola, and Bed Wethersfield. Henderson New 
Bush Lima bean was earlier and more prolific than either Burpee or 
Dreer Bush Lima. Beets, lettuce, carrots, salsify, radishes, and young 
plants of Conover Colossal asparagus were successfully grown. A lim¬ 
ited quantity of asparagus plants, grape roots of the standard varieties, 
and seed of White Velvet okra, Jones and Sugarloaf watermelons, and 
Pineapple and Nixon cantaloupes will be distributed to residents of 
the State on payment of postage. 

Report of horticulturist, M. XL Beckwith [Delaware Sta. Report 
for 1892, pp. 81-101 ).—An experiment in growing tomatoes under glass, 
variety tests of tomatoes, strawberries, currants, gooseberries, and 
raspberries, and a list of varieties of peaches growing in the experi¬ 
mental orchard. 

Tomatoes , culture under glass ^pp. 81-87).—Tomato plants were grown 
on greenhouse benches, which contained about 7 inches of soil, con¬ 
sisting of three fourths rich clay loam and one fourth well-rotted stable 
manure. The plants were set 16 to 18 inches apart and trained to a 
single stem. The first fruits rijicned April 8, one hundred and twenty- 
four days after planting the seed. Tabulated data give the yields of 
tomatoes made on seven beds differently treated. The yield per plant 
varied between 13.4 and 43.3 ounces; the yield per square foot, between 
3.77 and 21.6 ounces. Drainage by means of coal cinders and broken 
pots placed in the bottom of the benches largely increased the yield. 
Directions lor caring for tomato plants under glass and for pollinating 
the blossoms are given. 
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Tomatoes, test of varieties (pp. 87-89).—A list of 45 varieties tested 
and a statement of the date when each ripened its first fruit 5 also brief 
descriptive notes 011 18 varieties. 

Strawberries, test of varieties (pp. 89-92).—A list of 59 varieties, with 
date of first bloom, first ripe fruit, and length of bearing season 5 also 
notes on 54 varieties. 

Variety tests of peaches , currants , gooseberries , and raspberries (pp. 
97-101).—A list of 257 varieties of peaches growing in the experimen¬ 
tal orchard on a farm near Seaford, Sussex County, and date of first 
bloom and of first ripe fruit of 4 varieties of currants, 5 of gooseber¬ 
ries, and 11 of raspberries; also notes 011 9 varieties of raspberries and. 
on Child Japanese wineberry. 

The tomato, II H. Roles (Florida Sta . Bui Xo. 21 , Oct, 1893, pp. 
1-19). —A popular discussion of the history, botany, culture, and maim- 
rial requirements of the tomato, with a scale of points for the ideal 
tomato, and brief notes on 12 varieties. 

Some experiments with blackberries, dewberries, and rasp¬ 
berries, S. A. Reach (Xew York State Sta. Bui Xo'. 63 , n. serDee n 
1893, pp. 665-691).—Blackberries (pp. 665-671).—Notes on 34 varieties 
and tabulated data giving the yield and date of fruiting of 23 varieties. 
The most productive blackberry in 1893 was Dorchester, followed by 
Ancient Briton, Early Harvest, and Agawam, in the order named. 

'Dewberries (pp. 671, 672).—The Lucretia dewberry was more produc¬ 
tive than the Bartel or Mammoth. Two unknown varieties received 
from Arkansas proved too tender for the latitude of the station, at 
least without winter protection. 

Raspberries (pp, 672-691).—Rotes and tabulated data for 7 purple, 9 
yellow, 19 black, and 31 red raspberries. Of the black raspberries the 
most productive were Mills Ro. 7, Mills Ro. 15, Hilborn, and Spray 
Early, in the order named. Of the black varieties tested, Spray Early 
gave the largest yield prior to July 10 and Mills Ro. 15 gave the larg¬ 
est: yield after July 20. Of 7 purple varieties tested Columbian was 
the most productive. Of the 31 red raspberries, Pomona, Coleman Ro. 
1, Rancocas, Montclair, Early Pride, and Pride of Kent ripened over 
12 per cent of their crop before July 13. . Pomona was the most satis¬ 
factory early red raspberry tested, and its fruiting season was long. 
Pomona for early fruit and Royal Church for late fruit are recommended 
as an excellent combination for the home garden. Of 9 varieties of 
yellow raspberries, Caroline was the most productive. 

Trial of lawn grasses, L. F. Kinney (Rhode Island Sta . Report 
for 1892, pp. 213, 214 ).—111 1890 four plats of ground were prepared 
and seeded for lawn. The first section'received Rhode Island bent 
grass, and with the second Kentucky blue grass, while the third and 
fourth were repetitions of Ros. 1 and 2 white clover added to each. 
In the first year the Rhode Island, bent grass made the thickest and 
most even sward. 
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Dining* the seasons of 1801 and 1892 the lawn received nc 
treatment, the clover plants were gradually driven our, and 
• tueky blue grass plat appeared better than the Eiiode Island bent 
grass. The Rhode Island bent grass turns yellow earlier in the tall 
and remains brown later in the spring*. Small bare spots, caused by 
the Eiiode Island bent grass dying out, were numerous in sections 1 
and 3. 

The results of the trial and the observations of the behavior of these 


grasses in other localities seem to indicate that the most satisfactory 
lawn grass might be obtained by a mixture of equal quantities of the 
two grasses. The addition of the clover seed did not improve the con¬ 
dition of the sward, but made it of uneven growth and hard to cut 
smoothly. 


WEEDS. 


Walter H. Evans, Editor. 

The Russian thistle in Nebraska, 0. E. Bessey (Nebraska, St a. 
Bui. No. 31, Bee1893, pp. 67-7 7, plates 5).—A popular bulletin on the 
subject of the Russian thistle, compiled largely from Farmers 1 Bulletin 
No. 10 of this Department (E. S.R., vol. iv, p. 609), together with extracts 
from other publications relating to the origin, spread, and troublesome- 
ness of this weed. The weed laws of Wisconsin and Nebraska are 
quoted, with suggestions for their modification so as to include the 
Russian thistle. 4 

DISEASES 0E FLAMS. 

Walter H. Evans, Editor. 

Report of the- mycologist, F. D. Chester {Delaware Sta. Report 
for 1892, pp. 53-80y Jigs. 2). 

Synopsis .—The following articles are treated in this bulletin: Can peach rot be con¬ 
trolled by spraying 'i Diseases of the round potato and their treatment; Antkrac- 
nose of watermelons; and Anthracnose of the tomato. 

Can peach rot be controlled by spraying f (pp. 53-60).—A reprint from 
Bulletin No. 19 of the station (E. S. B., vol. rv, p. 835). 

Diseases of the round potato and their treatment (pp. 67-75).—A report 
on the treatment of potatoes for potato rot (PhytophtJiora infestans), 
Maerosporhtm solani , and potato scab. Popular descriptions are given 
of these diseases, and the use of Bordeaux mixture for the potato 
blights and corrosive sublimate for the scab are tested, with results 
more or less contradictory. 

Anthracnose of the watermelon (pp. 75-79).—The author’s attention ' 
was called to dead vines affected by some fungus. ‘Where the stalk 
was yet green it was found to be covered with elongated dark patches 
and irregular areas; the ■■tendrils, buds, and,leaf stalks were iuvaria-.. 
bly black and dead, and the leaves were covered with black, blotches. 
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.marked by more or less concentric rings. The mycelium of the fungus, 
which proved to be from its fruiting a member of the form genus Phyl- 
lostwta , was easily demonstrated. 

During the winter of 1892 the author grew some watermelon plants 
in the greenhouse and experimented with cultures made from the dis¬ 
eased tissues, and succeeded iu reproducing the disease as seen the fall 
before. While this experiment was in progress watermelon leaves 
picked from the vines in the fall for examination and pressed for her¬ 
barium specimens were put in a moist chamber, and in from ten to four¬ 
teen days numerous pustules began to appear upon the dead spots. 
When subjected to microscopic examination they were recognized as 
the pyeuidiaof the same Phyliostieta ? but associated with them were the 
fruiting characteristics of the genus Sphwrella. Specimens gathered 
during the summer of 1892 showed the same characteristic discolora¬ 
tion on stalk, tendril, leaf stalk, and leaves, but upon examination there 
was recognized an anthracnose, presumably Glceosporium lagenarium . 
Further examination later in the season showed that the spore-bearing 
layer occasionally developed- setae, which character places the fungus 
in the genus Colletotrichum . That the Phyliostieta and Sphwrella may 
be stages in the life history of the Colletotrichum is a hypothesis the 
author hopes to settle by further study. At present there is no doubt 
that they have been found upon identical spots in three fruiting forms 
probably products of the same mycelium. 

In addition to the watermelon the fungus ha&been observed on citron, 
squashes, and pumpkin. A trial of Bordeaux mixture for this authrac- 
nose apparently gave no result. 

Anthracnose of the tomato (p. 80).—In the Annual Deport of the sta¬ 
tion for 1891 (E. S. Ik, vol. v, p. 591), the author describes a new dis¬ 
ease of the tomato caused by the fungus Colletotrichum lijeopersici . His 
specimens this year showed an abundant development of setae, but in 
1892 the specimens were without the seta?, and to all appearance the 
fungus was a Glceosporium .. The question arises whether the presence or 
absence of setse is of sufficient generic importance to separate the two 
genera. From a mycologieal standpoint the author sees no reason to 
separate the two forms as seen in the disease upon the tomato. 

Celery leaf blight, G. G. Davis (Michigan Sta. Bui . JTo. 102, Bee 
1893, p. 52 ),—Brief notes on the occurrence of celery blight (Cercospora 
apli) in the State. The following note by Mr. B. T. Galloway, of the 
Division of Vegetable Pathology of this Department, contains some 
unpublished observations relating to this disease: 

Celery leaf blight, caused by Cenmpom apU, is an exceedingly destructive disease, 
especially in the eastern part off be United'States. For several years we have been 
making experiments in the hope that some, means of cheaply preventing the trouble 
might be discovered. In'1890, 1891, and 1892, -a number of trials made were with 
various fungicides. Including botli liquids and powders, but none of these gave very 
satisfactory results. In every ease where the celery was planted on upland soil it 
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blighted badly, despite the fact that the leaves were kept .nearly covered with 
well-known fungicides as Bordeaux mixture, ammoniaca-l solution of copper carbon¬ 
ate, etc. Where these preparations were used, however, the celery was not so badly 
attacked by leaf blight as the plants receiving no treatment at all. 

Noticing that celery on low moist ground was seldom severely injured by blight, 
an experiment was made in 1892 on upland soil to test the effect on the disease of 
water applied to the roots. The plants selected for the experiment were fully exposed 
to the sun and. were set in such a way that they could be flooded sufficiently often to 
keep the ground always soaked. Without any further treatment these plants made 
a vigorous growth and were almost wholly free from blight. The average height of 
the plants when bleached was 32 inches. Plants in the same bed which received 
only water falling naturally, as rain, blighted very badly, in consequence of which 
there were not enough leaves to bleach when the time came for this operation. In 
height these plants averaged a little over 8 inches, or about one fourth that of the 
watered celery. The experiment shows the importance of an abundant water supply 
for this crop and explains in a measure why in certain localities celery is seldom 
affected with the disease. Of course it may not be practicable for all upland celery 
growers to water as extensively as seems necessary to keep the crop growing and free 
from disease; still there are no doubt many places where irrigation could be prac¬ 
ticed at comparatively little expense, making the crop, even in regions where the 
soil and climate are naturally unfavorable, a certain and profitable one. 

Experiments in the treatment of potato blight and potato scab, 
L. F. Kinney (Rhode Island Sta. Report for 1892, pp. 209-213 ).—All 
potato vines at the station were sprayed during the past season, with 
the exception of a few rows left as checks, to prevent attacks of potato 
blight. The increased yield of large potatoes due to treatment was 
estimated as about one fourth of the crop. The earlier varieties gave 
the least increase and the later varieties the most. A field of late 
Beauty of Hebron potatoes was treated with Bordeaux mixture, three 
applications being given as follows: July 10, July 29, and August 9, 
At the time of the latest application the check rows gave an evidence 
of the presence of the blight, while the treated rows were but very 
slightly attacked in spots. By the first of September the check rows 
had become dry and brown, while the foliage of the treated ones 
remained green. The effect of the treatment upon the crop was very 
marked, the yield being almost doubled by it, and the tubers were of a 
much larger and fairer quality. Another field of the same variety was 
treated, three applications being given, and the potatoes dug Septem¬ 
ber 22, when it was determined that the average yield of tubers had 
been increased 21.7 per cent, or about 414 bushels per acre, by treating 
the vines with Bordeaux mixture. The cost of the treatment was about 
$6 per acre. 

For potato scab four fungicides were used, as follows: Bordeaux mix¬ 
ture, fostite, Powell’s copperdine, and corrosive sublimate. Eight rows 
of potatoes, each 50 feet long, were used in the experiment, four receiv¬ 
ing treatment, the other four being reserved as cheeks. The seed pota¬ 
toes in row A were sprayed with" Bordeaux mixture, in row C they were 
dusted' with fostite, in row E they were sprayed with PowelPs copper? 

' dine, and in row H they were soaked in a solution of corrosive sublb 
. mate (1 part to 1,000 of water) for two Ja every 
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case but tlie last a greater total yield of potatoes was secured from the 
check rows. The scabby potatoes harvested from the rows treated 
with fungicides were as follows: Bordeaux mixture 22 per cent, fos- 
tite 26 per cent, Powell’s copperdine 29 per cent, corrosive sublimate 
9 per cent. The yield of the untreated rows contained from 35 to 42 
per cent of scabby potatoes. In every ease the product from tlie 
treated rows was less scabby than that from the parallel untreated 
ones, the average excess of scab in the untreated rows being about 
74.4 per cent. 

Fungus enemies of the tomato, P. H. Boles (Florida St a. Bui. 
Xo. Oct , 1893, pp. 25-38. figs. 2 ). This bulletin contains notes on 

the blight, black rot. and dropping of buds. 

Tomato blight (pp. 25-30). — The blight of tomatoes, as studied at this 
station, affects quite a number of plants in addition to the tomato, hav¬ 
ing been found upon the tomato, eggplant, jiotato, bean, cowpea, 
squash, cabbage, beet, watermelon, hydrangea, and various species of 
weeds. The cause of the blight has been determined as a species of 
Selerotium . Under ordinary conditions the fungus can not be seen 
with a microscope, but by using pico-carmine the mycelium may be 
seen permeating the tissues of the host. By means of numerous cul¬ 
tures the author lias demonstrated that this is the cause of the blight 
of that region. Bordeaux mixture, ammoniacal copper carbonate, and 
eau celeste were used as preventive remedies for this disease, with 
considerable success. 

Black rot (pp. 36, 37).— Macrosporiim solani is widely disseminated 
throughout the State, and tests of fungicides proved that Bordeaux 
mixture, if properly applied, is very efficient in the prevention of this 
disease. 

J Dropping of buds (pp. 37, 38).—Under this head the author mentions 
several obscure diseases of uncertain origin, one causing the falling 
of buds just after blooming, and another resulting in the crumpling 
and drying of the leaves as though burned. These diseases, for which 
no remedies are yet known, are to be the subject of further study. 

ENTOMOLOGY* 

Report of the entomologist, M. H. Beckwith (. Delaware Sta « 
Report for 1892 , pp. 102-109 , figs. 2),—The author gives a brief report 
upon the corn bollworm, notes on the strawberry weevil, and experi¬ 
ments in destroying white grubs. 

The corn bollworm (Sphcnophorus sculp tilis) is briefly described. The 
insect seriously injures corn by feeding upon the young plants 
before they are, up, piercing them with:''its beak, and chewing and 
devouring the inner parts. As the leaves of the injured plant unroll, 
rows of parallel oblong holes extending across the leaf may be seen. 
This arrangement of holes is due to the foot that the insects puncture 
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the young plants with their beaks, penetrating through the rolled 
leaves, making several holes by a single puncture. 

Two rows of corn were treated with a mixture of London, purple and 
air-slaked lime by dropping a small handful of the mixture upon each 
hill. At the same time bunches of freshly cut green clover or timothy 
poisoned with London purple in water were placed upon the ground 
between the rows of corn. Ko advantage could be discovered from the 
treatment of the rows with London purple. Cultivation of the com 
field was recommended and the insects disappeared at once. An 
examination of the field on the first of June revealed few beetles, but 
a considerable number were found in the roots of timothy in an adjoin¬ 
ing held. The best remedy, therefore, seems to be the cultivation 01 
the soil as soon as the insects are found to be working on the corn. 

Popular descriptions and illustrated notes are given on the habits of 
the strawberry weevil. The use of arsenites upon strawberry plants 
is condemned, lest fatal consequences should follow from the poisoning 
of the fruit. Kerosene and white hellebore are recommended to be 
used, and formulas are given for each. 

An experiment was attempted to destroy the white grubs by means 
of the fungus Botrytis tenella . Tubes containing the spores of this 
fungus were received from Prance, where it has been given favorable 
mention as rapidly destroying the white grubs. The author treated 
125 grubs in accordance with the directions accompanying the tubes, 
and at the end of ten days from the time of treatment several showed 
the characteristic color and mummy-like consistency that those affected 
with the disease are said to assume. The remaining grubs appeared 
lively and as healthy as at the beginning of the treatment. Other 
tests were made, but the fungus failed to spread from those inoculated 
to the healthy grubs contained in the same boxes. 

Celery insects, Gr. 0. Davis ( Mich . 8ta. Bui. Vo. 102 , Bee., 1893, pp, 
23-51, figs. 20). —The bulletin consists of illustrated descriptions, life 
histories, and notes on the repression of insects affecting celery, 
together with frequent references to literature. The more destructive 
species enumerated are locusts, grasshoppers, leaf hoppers, tarnished 
plant bug, the little negro bug (Gorimelam apulimria ), three-lined 
thrip (Ooleothrips trifaseiata ), celery aphis, celery aphalaria, celery 
beetles, celery caterpillar, zebra caterpillar, spotted cutworm, celery 
plusia, celery borer, sulphur-colored tortrix, celery tortrix, and red 
spider.' The following new species of leaf hoppers are described by 
Mr. E. P. Van Duzee: 

Jthysanus instajnliii —“Form of DeltocepMlus inimicus Say. Black, dotted and 
marked with fulvous as follows: Hind edge of the vertex a dot, sometimes 
wanting, touching this either side of the middle, another near each eye, two marks 
on the disk, a line before each of these, an angular mark at apex including a short 
longitudinal dash, a dot on the temples, six or eight arcs and the central line on the 
front, the latter expanded on the clypeal suture, two dots on the base of the clypeus, 
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another on each lora, a spot on the cheeks an<1 their slender outer edge, the irrora- 
tions of the pronotum and a few large spots on its anterior edge, six spots on the 
se u tell a m— four marginal and two diseal—and its median line, knees, a transverse 
hand on the femora and the slender hind edge of the abdominal segments. "'"'Posterior 
legs pale, more or less clouded with fuscous, with the inner face of the flattened 
tibia black. Elytra pale, slightly clouded at apex, the areoles broadly margined 
with fuscous, nervnres whitish. Last ventral segment of the female long, feebly 
arcpiatcd either side of the middle, with the lateral angles prominent, -Valve of the 
male short, plates triangular subacute. Length 4 to 44 min.” 

Quite common at the college through August and September. Mr. Van Duzee has 
the specimens of the same species from Colorado also. 

d legamehis piceus .— £f Piceons-black; base of the vertex, keels and narrow hind 
edge of the pronotum, disk of the mesonotiim, or at least its earinae, disk of the ter-' 
gum, especially towards its base and apex, and the edge of the dorsal keel, the 
genital segments, and sometimes the base of the venter, brownish yellow. Face 
pale shaded to brown above, clypeus deep black. Antennae, rostrum, tylus, and 
legs pale, soiled yellow, the latter lineate with brown. Elytra reaching to the sec¬ 
ond abdominal segment in the branchypterous form, with the apex truncated, 
piceous-hrown, or even black, with the apical edge white more or less broadly inter¬ 
rupted with black at the middle; nervurcs strong, granulated. In the am cropterous 
form the elytra extend considerably beyond the tip of the abdomen about as in 
Li bur in a pellucida; they are smoky with pale granulated nervures, the exterior and 
interior of which are forked at about three fourths their length. Pygnfers of the 
male cylindrical, on their ventral aspect cut out for about one half their length and 
carrying on the broad base of this incisure a broad and short projection extended 
into a short conical divergent tooth at each angle; beyond this are the incurved 
spine-like stylets included between the long slender ventral projections of the plates. 
Length 24 to 3 mm. 

“New York and Michigan. Described from many examples of both sexes taken in 
western New York on grass in low swampy meadows in August and September, 
and one female taken on celery at Kalamazoo, Mich., August 26, 1893, by Mr. G. C. 
.Davis.”' 

A remedy for the rose bug, L. F. Kinney (Rhode Island Sta . Report 
for 1892, pp. 214 , 215 ).—The rose bug (Maerodaetylus subspinosus) hav¬ 
ing been abundant in 1892, it was supposed it would appear last year 
as usual. In order to save the fruit buds in the vineyards the vines 
were sprayed the first week in June with Bordeaux mixture and Paris 
green, in the proportion of 50 gallons of the former to 1 pound of the 
latter. Care was exercised to make the application before the flower 
buds opened. If delayed until the vines blossom, more or less injury 
might result. As a result of this and two other applications of Bor¬ 
deaux mixture alone, which were made to prevent attacks of mildew 
and black rot, the vines matured a fine crop of grapes.., The attack of 
the rose bugs, which appeared in great numbers, was not appreciable. 
V Insect enemies (Florida? Ma. Bui No. 

21 f Oet. f 1893 , pp. 19^25)* —Popular notes are given on the bollworm 
(ffelmihm armigera ), FJujtoptus spp,, and nematodes. 

Insecticides and their appliances, H. E. Weed (Mississippi Sta. 
Bui No. 2?\ Aim, 1893 , j>« 24, jigs . 28 ).—This bulletin consists of a pop¬ 
ular report on insecticides and their application* Formulas are given 
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for 8 standard insecticides and 17 special ones. Descriptive illustrated 
notes are given on different forms of spraying apparatus. 

Mineral residues in sprayed fruits. XL C. Kedzie (Michigan Sia. 
Bui. No. 101 ? pp. 19-21 ).—Analyses are given of samples of strawber¬ 
ries, red cherries, white cherries, Russian cherries, red currants, rasp¬ 
berries, gooseberries, pears, and plums, which had been sprayed with a 
mixture of Bordeaux mixture and London purple, with Bordeaux mix¬ 
ture alone, and with a weaker Bordeaux mixture. In every case cop¬ 
per or arsenic was found on the fruit. 

Th© inquiry naturally arises whether these poisons merely adhere to the surface 
or penetrate the substance of the fruit. The results with gooseberries seem to show 
that they penetrate the body of the fruit to a limited extent. A test of this ques¬ 
tion has been made with some of the sprayed pears. A pound of the pears was 
selected, the shin carefully pared off and burned by itself, and the body of the pear 
burned to ashes by itself, and each ash separately analyzed. The pear peelings from 
1 pound of pears gave 0.106 grain of copper salt, and the flesh gave 0.071 grain, 
showing that while most of the copper salt adheres to the surface, a portion flnils 
way into the body of the fruits. 

The copper salts adhere to vegetable surfaces more persistently than is commonly 
supposed. A student in chemical analysis during the flrst week in May, 1893. made 
some investigations on this subject. The outside bark of trees that had been 
sprayed with Bordeaux mixture was gathered, burned to ash, which was dissolved in 
nitric acid, and the copper plated out on a platinum dish and w eighed. The results 
are calculated for 100 square inches of bark surface. The bark of a tree that was 
sprayed Ajml 18, 1893, gave 0.124 grain of metallic copper. The bark of a tree more 
recently sprayed, and on which the spray was still visible, gave 0.28 grain of copper. 
The bark of an apple tree sprayed about one year before gave 0.05 grain, and the bark 
of a plum tree sprayed about June 1, 1892, gave 0.044 grain of copper. * * * 

The use of poisons in horticulture, in my opiniou, is largely in excess of the amount 
required for a fungicide. One half or even one third of the amount usually employed 
would probably give as good results. 

In the spraying of some fruits, such as strawberries, in 1892, the amount was pur¬ 
posely used in large excess. In one case nearly 5 grains of blue vitriol were recov¬ 
ered from 1 pound of fruit—a dose no sensible person would want to take in his food. 
Yet, even that dose would not probably be fatal, though it might, cause vomiting. 
Any of the doses of arsenic or of copper found in a pound of these fruits might be 
swallowed without endangering life by such single dose. It is the repeated doses, 
day by day, of such poisons that might produce slow poisoning and tlie gradual 
undermining of the health, without obvious cause. It is safe to refuse all fruits 
which have been sprayed with these poisons (especially arsenic) during the period 
of ripening. 

.. Report of the apiarist, S. Cushman (Rhode Inland 8ta . Report for 
1892 , pp. 247 , 248). —Sixteen colonies prepared for wintering in the fall 
of 1S91 came through without loss of a single colony. The season was 
an unusually good one for honey, the 10 colonies yielding 839 pounds 
of extracted honey and 87 pounds off honey in the comb, the three best 
hives yielding S4J, 86and 117 pounds, respectively. 
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Feeding stuffs. C. L. Pexny {Delaware St a. Report for 1892, pp. 
124.-126 )Tabula ted analyses of cowpea vines, shredded corn fodder, 
sugar corn, cowpea silage, silage corn, and sweet-corn silage. Analyses 
of two samples of cowpea vines and one of sweet-corn fodder, and of the 
silage made from the same, are given as follows: 


JnuhfAes of row pea Tines and sweet-corn fodder; and silage made from the same. 


| Water. 

In dry matter. 

Crude 

protein. 

Crude 

tat. 

Crude 

fiber. 

N itrogeii- 
free 

extract. 

Ash. 


Per cent. 

Per cent. 
15. 60 

15.60 

11.61 
12.70 

7.04 
8.10 

Per cent 
3.07 
2.72 
! 2.35 

! ‘ 3.82 

i 1.02 

Per cent 
29.46 
35. 04 
30. 34 
30.11 
28.59 

Per cent 
44.77 
. 40.30 

j 49.44 

! 44.23 

50. 72 
55.11 

1 

Per cent . 
7.10 
6. 94 
0.26 
0.05 
5. 73 
G. 49 

Silage made from same. 

Cowpea wines.-,..* 

Silage made from same.. 

70.04 
77.07 

71.10 
75. *48 

74.10 
i 

Silage made from same..... 

1.43 | 28.81 


Adulteration of ground feed, It. 0. Kedzie (Michigan Sta, Bui . 
Wo, 101, pp, 17-19). —It was found that oat hulls and corn bran were 
widely used for adulterating the mixture of oats and corn known as 
ground feed. A letter from a leading commission house states that 
ground feed, or “ chop,” is commonly made by grinding a mixture of 
oats, corn, screenings, barley, malt sprouts, and various other products. 
Analyses are given of the oat hulls and corn bran, and these are com¬ 
pared with analyses of oat straw. An analysis is also given of 
gluten feed. u Almost the entire amount of crude protein in gluten 
feed is in the form of albuminoid, 30 per cent, while only 0.37 of 1 per 
cent is in the form of amide compounds.” 

Report of the poultry division of Rhode Island Station, S. Cush¬ 
man (Rhode Maud Sta, Report for 1892, pp, 216-246, figs, 3 ).—An intro¬ 
ductory discussion is given on the laws of breeding, cross-breeding, 
selection, and mating of breeding stock, qualities desired in a table 
fowl, etc., followed by a description of experiments carried out at the 
station in crossing pure-bred fowls. The 'breeds used were Indian 
Game, White Wyandotte, Golden Wyandotte, Buff Cochin, Iloudan, 
Silver- gray Dorking, Silver Duck wing Game, Plymouth Rock, Light 
Brahma, Dark Brahma, and Partridge Cochin, and with these sixteen 
different crosses were made. rfEEd by' 

A description of some of the more desirable crosses is given-as fol¬ 
lows, the male of the cross being mentioned first: 

India i O'* o ~ and Light Brahma.~ Cockerels, plumage similar to Light Brahma but 
* larker, with some yellow. Larger than Brahma and between the two in shape, comb 
and wattles the same as Brahma, Body wide, legs long. 

Pullets, plumage brown with penciled feathers, dark hackles. Resemble Brown 
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Malay lions except in the slight leg leathering. Lay well; eggs ns large ns ’Brahma 
eggs. Each sex is as uniform in size and iu color as a pure breed. They are hardy, 
quiet, good feeders, and are closely feathered. There was hardly any loss among the 
chickens. A very desirable cross. 

Indian Game and Hondan. —Plumage black, or slightly mixed with white, small 
crests. Cockerels have ilesh-colored legs, and pullets dark legs. Are active, grow 
quick, and fairly hardy. There is not much difference in size between cockerels and 
pullets. Are uniform in appearance. 

Indian- Game and Golden Wyandotte. —In plumage and appearance most like Golden 
Wyandotte. Markings uniform. Fairly hardy, quick, active, and plump at any 
age. Disposition rather excitable. Cockerels much larger than pullets. But slight 
loss among chickens. 

Indian Game and Buff Cochin. —None but pullets reared. Similar in plumage and 
appearance to Light Brahma cross. Not so closely feathered, legs shorter and more 
feathers on them. Larger and brighter comb. 

White Wyandotte and Light Brahma. —In appearance between the two. Both rose 
and single combs appear. Body more stocky than Brahma; legs shorter, plumage 
faded and muddy. Show more red in comb and face than Brahmas. Disposition 
quiet. Good feeders and hardy. Cockerels grow very large. 

White Wyandotte and Indian Game. —Plumage similar to Silver Wyandotte, dark 
with gray neck; breast feathers in pullets slightly spangled with white; legs and 
neck short; rose comb. Grow quickly, and are always plump and hardy. Pullets 
are excellent layers. Cockerels not much larger than the pullets. A desirable 
cross. 

Houdan and Partridge Cochin. —Plumage a mixture of the two. Small crests; legs 
both light and dark and feathered; active; quick growers. 

Silver-gray Dorking and Dark Brahma.— Cockerels, plumage similar; larger pea 
comb; legs short and feathered; long body; hardy. Pullets large, Dorking shape 
and plumage; feathered legs; single comb." Very bright and thrifty. Good layers. 
Uniform in size and plumage, and handsome. An excellent cross for both utility 
and beauty. 

Silver Duekwing Game and Dorking .—Plumage the same and very handsome. Sin¬ 
gle comb and willow legs. Body plump. Pullets great layers of small white eggs. 
Good for table but best for eggs. 

The various crosses, both alive and dressed, were exhibited at the 
Rhode Island poultry exhibition in December. A description of the 
carcasses of each cross is given, together with data as to the live weight 
at time of killing and the loss on dressing. The judges pronounced the 
cross of Indian Game on Light Brahma the best specimen of dressed 
poultry, followed by the crosses of White Wyandotte on Indian Game, 
White Wyandotte on Light Brahma, Indian Game on Golden Wyan¬ 
dotte, and Dorking on Dark. Brahma. The judgment was made in 
accordance with the popular demand for yellow poultry. 

Judging from these experiments, the raiser of market poultry will not make a 
mistake if lie crosses Indian Game cockerels or cocks on Light Brahma hens, or on 
any variety of Wyandotte hens; or Wyandotte males on Indian Game hens or Light 
Brahma hens. It was found that Indian Games and their crosses were harder to 
pluck and more difficult to caponize than any other of the crosses. 

The article closes with an illustrated description of the station brooder 
house. 

Diseases of farm stock, A. T. Neale (Delaware Sta. Report for 
1892 7 pp, 45-52 ).—Notes on cerebro-spinal meningitis, anthrax, and 
bovine tuberculosis. 
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E. \Y. Au.e.v. Editor . 

Centrifugal cream for ice cream, 0. L. Penny (. Delaware Sta . 
.Report for 1802, pp. 128, 121).—In view of the objection of ice cream 
manufacturers to centrifugal cream, eight separate experiments were 
made of making ice cream from cream raised by the Cooley system, by 
the open bowl BeLaval separator, and by the Alpha DeLaval sepa¬ 
rator. In each case 1,800 c. c. of cream and 325 grams of sugar were 
taken, and the ice cream was made by a man accustomed to the work. 
The results showing the increase of volume in freezing and the quality 
of the product are tabulated. 

The increase in volume averaged about 50 per cent. It did not 
appear to depend on the proportion of fat in the cream and was quite 
irregular. The ice cream made from cream raised by the Cooley system 
seemed to be of slightly better quality than that made from the sepa¬ 
rator cream, although it is believed that u the treatment of the cream 
after skimming or separation, its age, temperature, and acidity, have 
probably very much more to do with the quality of the product than 
the manner of separating the cream from the milk.” 

Hand-power cream separators, 0. L. Penny (Delaware Sta. 
Report for 1892 , pp. 110-128, ftps. 4 ).—This includes a reprint of Bulle¬ 
tin No. 17 of the station (E. 8. R., vol. IY, p. 188), together with a 
method for estimating the amount of power required to run separators. 

AGRICULTURAL ENGINEERING. 

Soil improvement by vertical drainage, A. T. Neale (Delaim,re 
Sta. Report for. 1882, pp. 30 , 31 ).—The construction of vertical drains 
or wells extending down to water-bearing strata for drainage of basins 
which can not be drained by ordinary methods is explained and an 
account is given of the successful practice of the method of the station 
on a piece of land on which crops of com and crimson clover had been 
drowned oat. The well is 12 feet deep and 6 feet in diameter. “It is 
bricked up and decked over; from it four ordinary 3-inch drains, vary¬ 
ing in length from 50 to 75 tiles each, are laid 2 feet below the, surface.’ 7 

Tests of farm machinery, A. T. Neale (Delaware Sta . Report for 
1892 , pp. 39-45 ).—Tests were made of the following implements: Beeves 
crimson clover seed trailer, a gang plow drawn by a traction engine, 
Leonard corn harvester, and Keystone corn busker. The crimson clover 
on which the clover seed trailer was tested contained large admixtures 
of green immature growths, and more than 50 per cent of the seed had 
been beaten out by the wind. In three hours 12,877 pounds of such 
straw and seed were passed through the machine, yielding 1,030 pounds 
of clean merchantable seed, or 80 per cent of the available seed. 
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A gang plow drawn by a traction engine foiled utterly in plowing 
under lodged crimson clover. Under other conditions it was reported 
as doing good work at an expense of 42 cents per acre. 

The Leonard corn harvester cut and handled straight corn very rap¬ 
idly, but failed where the stalks were bent, twisted, or broken by the 
wind. In two separate trials it proved too severe on the horses and 
on the operator. 

Shredded fodder from the Keystone corn busker was ensiled, and a 
similar weight of the same fodder was moistened with water while the 
packing in the silo progressed. A gain of 13.4 per cent in storage 
capacity resulted from this spraying. The silos have not yet been 
opened. 

STATION STATISTICS. 

Sixth annual report of Alabama College Station (Alabama Col¬ 
lege Sta, Report for 1898, pp. 23). —This includes the treasurer's report 
for the fiscal year ending June 30,1893, and short reports by the botan¬ 
ist, agriculturist, biologist, chemist, and veterinarian of the station. 
These reports are for the most part statements of work accomplished 
during the year or that in progress in the several departments. 

Report of treasurer of Delaware Station (Delaware Sta. Report 
for 1892, pp. 4 , 5).—This is for the fiscal year ending June 30,1892. 

Report of director of Rhode Island station ( Rhode Island JSta, 
Report for 1892 , pp. 117-128 , 252-255). —A brief report on the work of 
the year, a list of the bulletins published, acknowledgments of publica¬ 
tions presented to the station, and a list of exchanges. 

Report of treasurer of Rhode Island Station ( Rhode Island Sta, 
Report for 1892 , pp. 256-258). —This is for the fiscal year ending June 
30, 1892. 

Annual report of Virginia Station ( Virginia St a. Report for 1892 , 
pp. 14). —This consists of very brief reports by the director, biologist, 
chemist, veterinarian, agriculturist, horticulturist, entomologist, and 
mycologist, together with the treasurer’s report for the fiscal year end¬ 
ing June 30,1892. 

Report of treasurer of West Virginia Station ( West Virginia 
Sta. Fourth Annual Financial Statement, pp. 8). —This is for the fiscal 
year ending June 30, 1891. 



ABSTRACTS OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF 

AGRICULTURE. 


Recent features of our foreign trade, E. T. Petees {Division 
of Statistics, Miscellaneous Report Xo. 8* pp. 24 ).—This article contains 
statistical data and discussions on the following topics: Value of our 
exports and imports, exports of merchandise, 1891-93, exports of agri¬ 
cultural products, relation between exports and harvests, our imports 
and their overvaluation, special causes for increase of certain imports, 
our large gold exports, and the absence of adverse balances in mer¬ 
chandise. 

In the following table the value of our exports of gold, silver, and 
merchandise, respectively, for the fiscal year ending June 30, 1893, is. 
given in comparison with the values for the two preceding fiscal years: 

Value of our exports and Imports for the fiscal pears ending June.SO, 1898, 1892, and 1891. 


Fiscal yonr raiding 
June 30— 


Gold. 


Silver. 


Gold and 
silver. 






J Domestic 
j in or- 
I chandise. 


j Foreign | 
\ iiH-r- 
| clmndise. 


181)3. 

Exports_____ .$108, 680, 844$40. 737,319 $149.418,163$830.870,90S'$1G. 031.31«|.fS47, 508, 024 $990.920,187 

Imports.I 21.174,381; 23 193,252; 44,307,033 ..j.0*941,301,421 *985.729.054 

Excess of exports j 


Total mer- j 
eliandise. 


Grand 

total. 


over imports .... 
Exeesssof imports 
over exports- 


1892. ' 

Exports. 

InijMirts.• 

K x cess of e x p>r t s 
over imports . . 

1893. 


87, 500,403 17, 544,007; 105,059. 539! 


I 




50,195, 327; 32, 810, 559; 83.005,886 


40,699,454; 19,955,086 
495 873; 12,855,473 


1,015.732,011 14,540.137 


19,654,540 ... 

13,351, 34q[......... 


1,030,278.1481,113, £84.034 
827. 402,462: 897,057, 002 


Exports... 

Inijmrts... 

Exee&s.of exports 
■ over imports;, 


80,362, 654! 22, 590,088 108,953,642 872. 270. 2S3! 12,.210, 527 
18,232,567: 18,026, 880 ■ 36.259,447;. 


68,130,087} 4 r 564,108; 72 t «M,lC5f.;v 


14 

til, 197,133 


*93, 853,397. 


202.875, 686 


884,480,810] 
844.916,196; 


39,564,614] 


216, 227, 032 


993,434,452 
881,175,643 

112,258,809 


'• •' to''*dcdttctk>»>f• f 75,ito,oo&cm account*>£ -bvervftliiatitm'a.of certain'articles! received from 

ccw-ntries having depreciated currencies. 

f The deduction #*f $75,000,009 from the imports involves an addition of that amount to the excess of 
exports over imports, raising it to $86,197,134. 


Report of the statistician (Division of Statistics, Report No. 112, 
n. ser., Jan.-Feb., 1894, pp. 523-590 ).—This includes articles on the fol. 
lowing subjects: Number and value of farm animals; the cotton crop 
of 1893; agriculture in China; the sugar crop of the world; Germany 
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as an importer of American agricultural products; the canning indus¬ 
try (especially tomatoes, corn, and salmon); the crops of Sweden and 
Norway in 1803; the wheat, rice, and cotton crops of India in 1803; 
and freight rates of transportation companies. 

The following table gives the number and value of farm animals for 
1880, 1890, and 1894: 


Number and value of farm animals in the United States , 1880. 1890, and 1894. 



1880. 

1890. 

1894. 

Animals. 

Humber. 

Value. 

Number. 

V alue. 

N umber. 

Value. 

Horses .. 

11,203,800 

$613,296,611 

14.213,837 

$978.516,562 

16,081,139 

$769, 224, 799 

Halos. 

1,729.500 

105,948,319 

2,331, 027 

182,394,099 

2,352, 231 

146, 232, 8J1 

Cows. 

12, 027, 000 

279,899.420 

15, 952, 883 

352,152,133 

16,487,400 

. 358, 998, 061 

Cattle. 

21.231,000 

341,761,154 

36,840,924 

560, 625,137 

30.60S. 3 68 

536,789. 747 

Sheep. 

40,705, 900 

90,230, 537 
145, 781,515 

44,336,072 

100,659,761 

45,048.017 

89,186,310 

Swine. 

34,034,100 

51,602, 780 i 

243,418,336 

45. 206, 498 1 

270,384, 626 

Total -.. 

120, 989, 300 

1, 576,917,556 

165,285, 623 

2,418,766,028 

161,7S3,453 

2,170, 816, 754 


State laws relating to the management of roads, It. Stone {Office 
of Road Inquiry, Bui. No. 1 , pp. 95 ). — This bulletin embraces a compila. 
tion of the most important State laws enacted from 1888 to 1893 on 
the subject of roads, together with some recommendations made by road 
.commissioners and other public bodies, but not yet acted upon. 

I have confined this compilation to laws of recent date, since most of the old laws 
are confessedly ineffective, and all the practical work of modern road improvement 
has been and must he done under new statutes. * * * Fourteen States have 

already passed new roads laws, more or less radical in their character, and nearly 
all the others are moving in the same direction. * * * The laws given are nearly 
all of the present year, and they have not fairly gone into use, so that no record of 
results is available. In New Jersey, however, the new laws date from 1888 to 1892, 
and have proved so satisfactory in practice that no effort to amend them was made 
in 1893. 

Cranberry culture ( Division of Gardens and Grounds , Farmers ’ BuL 
No. 13, pp. 16). —A popular bulletin on the cranberry, consisting largely 
of compilations from articles in the annual reports of the Secretary of 
Agriculture and from the Handbook of Experiment Station Work. 
Three kinds of soil are suitable for cranberry culture: (1) u Savannas,’ 7 
or low spots overgrown with grass or small shrubs and covered with 
water during the winter and spring, becoming dry during the summer ; 
(2) a mixture of sand and muck underlaid at a depth of 6 to 10 inches 
with sand; and (3) deep muck. The cranberry can not he successfully 
cultivated on the drift formation, that is, soil formed by glacial action 
and consisting of rocks not in place. 

If the bog intended for cranberry culture consists of sand overlaid by 
about a foot of turfy peat it is only necessary to subsoil the bog and. 
bring up to the surface about 3 inches of sand. In other cases the 
whole surface must be covered with sand 4 to 8 inches deep. Arrange¬ 
ments must be made for flooding and draining the bog. The more sand 
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used the longer the time required for the vines to come into bearing. 
The vines may be either set out in furrows or spread evenly over the 
surface of the meadow and covered with about an inch of sand, or after 
being passed through a straw cutter and chopped into pieces about an' 
inch long these cuttings may be sown broadcast a ad harrowed in. 
Hand weeding is preferred to the plow and hoe. 

Cranberry cultivators are divided in opinion on the subject of fer¬ 
tilizers. 

The following insect enemies of the cranberry are noted: The black- 
headed worm (Bhopobota vaccimana ), yellow-headed worm (Term 
ractiniivorana). fruit worm (Aerobasls mccinii), tip worm (Gecidomyia 
mecinii }. and grasshoppers. Cranberry scald, cranberry gall fungus, 
(Synchytrium mecinii), and moss, which sometimes infests bogs, are dis¬ 
cussed. 



Fat extraction, L. Gebeic (Landw. Vers. Stat. , 43 (1893), No. 3 and 4 , 
193-206, fig. 1 ).—This is a detailed account of investigations, a pre¬ 
liminary report on winch was published in Zeitschrift fur angewandte 
Chemie, 1893 , No. 9 , pp. 263-255 (E. S. R., vol. iy, p. 854). 

The results of experiments on a number of feeding stuffs (oil cakes, 
flesh meal, corn meal, clover hay, malt sprouts, distillery and diffusion 
residues, and mixed feeds) indicate that by the use of Spanish earth # 
in the extraction tube an ether extract was obtained which more truly 
represents the true fat content of these substances than that obtained 
by the use of burnt gypsum or bone charcoal. — w. h. b. 

Comparative' determinations of milk fat by the Soxhlet. 
Schmidt-Bondzynski, Gottlieb, Gerber, and Benxichel methods, 
GraftENBERGER ( Landw. Vers. Stat., 43, No. 3 and 4, pp. 247-252 ).—The 
author compared these five methods on 10 samples of milk, ranging 
in fat from 0.65 to 6.15 per cent. He uses the results of the Soxhlet 
aerometrio method as the basis for judging of the accuracy of the 
others, and finds that in a large majority of eases the other methods 
all give slightly lower results than the Soxhlet. The Sckmidfc-Boiidzyn- 
ski and Gottlieb methods agreed most closely with the Soxhlet, and are 
recommended. In the Schmidt-Bondzynski method 110 c.c. of milk 
and 10 c.c. of hydrochloric acid of 1.19 .specific gravity are heated 
together in a special apparatus until the casein is dissolved, cooled, 
and then shaken with ether. The volume of fat is read off and an 
aliquot (20 c.c.) evaporated and weighed. 

In the Gottlieb method 10 c.c. of milk and 1 c.c. of ammonia of 0.96 
specific gravity are shaken in a tall calibrated cylinder; then 10 c.c.of 
alcohol and 25 c.c. of ether are added and shaken; and finally 25 c.c. 
of petroleum ether. After standing four or five hours the fat layer is 
read off and an aliquot evaporated. 

The Schmidt-Bondzynski is the more rapid of the two methods, as 
the fat layer can be read off in a half hour.— e. w. a. 

Further contribution to the analysis of fish guano, poudrette, 
and similar substances, M. Wexbull (Ghern. Ztg18 (1894), No. 3, 

* Spanish earth is a chalky substance extensively used for the clarification of wines. 
That employed in these investigations had the following composition: Water 6.78, 
loss on ignition' 6.82, SiOj 67.56, Al^Oa and FeiO .1 11.28, CaO 1.04, MgO 5.67 percent, 
besides small amounts of potash, soda, phosphoric acid, and chlorine. All these con¬ 
stituents except lime and magnesia were only sparingly soluble in I1CL 

t Landw. Jahrb. der Sehwejz, 188$, 

mi 
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pp. 31, 32). —In a former article* the author recommended the applica¬ 
tion of the Kjeldahl method to the simultaneous determination of phos¬ 
phoric acid and nitrogen in bone meal, manure, tish guano, and similar 
materials* The molybdic method was then recommended for the deter¬ 
mination of phosphoric acid, but recent investigations by the author 
and others have shown that the citrate .method is equally applicable 
for that purpose, provided a sufficient amount (about 40 c.e.) of citric 
acid solution is used. 

In the present article a further extension of the method to the deter¬ 
mination of lime in cheese, milk, and other foods is recommended, the 
amount of substance taken for digestion of course being increased. 
In the analysis of peat dust poiulret-te the following method was used: 
One hundred grams of material was ground up with 400 grams of con¬ 
centrated sulphuric acid; of this mixture 50 grams was weighed out, 
mixed with copper oxide and treated as usual by the Kjeldahl method. 
At the end of the digestion the solution was washed into a 200 c.e, flask 
with pure nitrogen-free water and the flask filled to the mark; 100 c.e. 
of this solution served for the determination of phosphoric acid and a 
like amount for that of lime; in the remainder, nitrogen was deter¬ 
mined. Only in case of the determination of phosphoric acid by the 
citrate method was filtration of the solution necessary. The deter¬ 
mination of lime and nitrogen was not affected by the presence of small 
amounts of sand, etc. 

To determine the lime the solution was exactly neutralized with 
ammonia and a few drops of hydrochloric acid added until the reaction 
was slightly acid. To the hot solution a sufficient amount of ammo¬ 
nium oxalate was added and the mixture allowed to stand two hours at 
the temperature of the water bath. The determination of the calcium 
oxalate by titration with permanganate, according to Immendorf, is 
recommended. Careful tests of this method, under varying conditions 
and comparisons with other methods, indicated that it was as reliable 
as those ordinarily employed for the determination of lime. It pos¬ 
sesses the further advantages of rapidity and simplicity of manipula¬ 
tion.— W. H. B. 

The potato tuber as a reservoir of water for the growing plant, 
Sikovski (Anzeig. Ahad . Wissenseh. Krakau, 1892, p. 114 ; abs.in Ann , 
Apron., 19 (1893). Wo. 11, pp. 558,559 ).—It is generally held that the pur¬ 
pose of the parent tuber is to furnish food for the growing plant. A. 
Muller observed that after the exhaustion of the food supply the tuber 
accumulated water for the use of the plant. This observation was veri¬ 
fied by the author, who severed the connection between the parent tuber 
and the growing plant after the latter had made considerable growth. 
As checks, some plants of the same variety were not disturbed. Treated 
and normal plants were grown in sand and in garden soil. In garden 
soil the product of a tuber not severed from the plant was 308 grains of 
potatoes; the separation was made, June 30, the yield was 339 grams; 
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where the operation was performed. August 31. the yield was 308 grams. 
In sand the yield without treatment was 177 grams; from the treatment 
of June 30,173 grams; from that of August 31, 166 grams. 

In both kinds of soil the parent tubers were heavier at the elates 
when the separation from the growing plant was made than at the time 
of planting. This gain in weight consisted of water accumulated dur¬ 
ing the growth of the plant.— j. f. d. 

The lecithin content of some vegetable substances, E. Schulze 
and S. Frankfurt ( Lanclio . Vers* States, A r o. 3 and 4.pp. 307-318 ).—■ 
The extent to which lecithin occurs as a component of the crude fat of 
a. number of crops and feeding stuffs has been recently noticed (E. S. 
K., voh v, p. 339). .The details of the method of determination, as 
given in the present article, are as follows; About 10 grams of finely 
ground material is placed in a paper cartridge and extracted with, 
ether in a Soxhlet extractor. The cartridge is then transferred to an 
Erlenmeyer flask connected with a return-flow condenser and extracted 
with 100 e.c. absolute alcohol for an hour, the alcohol being heated to 
boiling. The extract is filtered off and the residue extracted again 
with 100 c.c. of alcohol as before, when the second extract is filtered 
off and the residue washed with alcohol. The ether and alcohol 
extracts are united and evaporated in a platinum dish. The residue 
is mixed with soda and saltpeter and charred. The phosphoric add is 
then determined by the molybdate method. The amount of magnesium 
pyrophosphate multiplied by the factor 7.2703 is taken as the lecithin 
content. The weak point m the method is that it is not known with 
certainty that no other organic phosphor-containing substances occur 
in the ether-alcohol extract, although none have thus far been found. 

The authors give the lecithin content of a large number of substances. 
The percentages in some substances not mentioned elsewhere are given 
below: 

Per cent of lecithin in dry matter. 


Per cent. 

Yellow corn, kernels. 0.25 

White corn, kernels... 0.28 

Buckwheat, seed (shells)... 0.47 

Sunflower seed (shelled) ...- -. 0.44 

Bumpkin seed (shelled) ... 0.43 

Wheat germ. . ...,., 1.55 

Wheat bran.....;....■... 0.54 

Sesame cake.. 0.15, 0.50, and 0.56 

Linseed cake... 0.10 and 0.25 

Peanut cake... -..... -0.04 and 0.37 

* Leaf buds of pear..... 0.54 

Leaf buds of hazel....... 0. 77 

Leaf buds of maple —........ 0.65 

Young grass..........' 0.45. 

Young vetch plants ...... _ 0.86- 

Mushroom (Agaricus campestris) .... 0.32 

Mushroom (Boletus edulis) ...... 1* 94 

18004—2fo. 8-5 




















804 


EXPERIMENT STATION RECORD 


Leguminous seeds are much richer in lecithin than the seeds of corn, 
cereals, or oil-bearing seeds. The presence of lecithin in young grow¬ 
ing parts has been previously noticed.— e. w. a. 

The chlorine content of rain water, 1ST. Passerini (BoL Scnola 
A(j}\ Scandicm, 1893 , JTo. 1 and 2, pp. 12-22 ; abs. in Genthl, agr . Chem., 
23 ( 1894 ), J\ r o. 1, p. I). — Observations during two years at a place near 
Florence, where all winds, except those from the northwest, pass over 
the sea, are reported. The rain gauge was located 75 kilometers (464 
miles) in a straight line from the Ligurian and 107 kilometers (66J- miles) 
from the Adriatic Sea. 

The amount of chlorine found in the water varied between 0.168 and 
24.177 milligrams per liter. The average amounts found during differ¬ 
ent seasons in each year were as follows: 


Chlorine in rain tea ter in different seasons . 


1 

Season. 

Chorine per 
liter. 


1890. 

1891. 

Spring. 

jo. 

S.l 

Mg. 

3.4 

Summer. ... 

7.0 

4.5 

A uf snim .. 

0, 5 

3.6 

Winter.. 

| 

3.2 

! i 


The direction of the wind exerted no constant influence on the amount 
of chlorine found in the rain water, although it was. as a rule, greatest 
when the wind was from the west or south and least when east or 
southeast. The velocity of the wind was also without influence. The 
flrsfc portions of rainfall were much richer in chlorine than the later 
portions. The amount of chlorine in the rain water collected over the 
sea was often very considerable and much greater than in the rain col¬ 
lected in the interior of the peninsula. 

At Antiguano, near Livorno, 100 feet from the sea and 33 feet above 
the sea level, rain water was collected during the period from October 
26 to 30, 1890, while a southwest wind prevailed. This rain water con¬ 
tained, on an average, 116.77 grams of chlorine, per liter. It appears 
that near the sea the air always contains a considerable amount of 
chlorine when it has not been recently washed down by rain, and that 
this amount is greatest when a strong wind is blowing from the 
direction of the sea.—'w. h. b. 

The drainage water of cultivated soils, P. P. Deherain (Ann. 
Agr on., 20 (1894), Mo. 1 , pp. 21-42). — This is a detailed account of obser¬ 
vations in continuation of those reported in Annales Agronomiques , 
19 (1893), pp. 69-89 (E. S. ;E. t voL iv, p, 682), and relates especially to 
the composition of the drainage water from the vegetation cases there 
described during the winter months, although the complete results for 
the year beginning March, 1892, are tabulated and discussed. It is stated 
that the losses of nitric nitrogen shown by analysis during this first 
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year of observation are excessive on account of the thorough aeration 
and pulverization of the soil during the construction and tilling of the 
cases.* 

The figures, therefore, are only of value for purposes of comparison. 
Studied from this standpoint it appears that— 

(1) The losses in the drainage were greatest on tallow soils. Not 
only was the drainage water more abundant, but it was also richer than 
that obtained from soils bearing crops. 

(2) The losses were reduced to the minimum in soils covered by 
plants. In fact very little water reached the drains during summer, 
and frequently, unless violent storms occurred, the drains received no 
water at all, that received from atmospheric precipitation being returned 
to the air through the transpiration of the plants. During winter, it 
is true, the water percolated through the pasture soil as well as that 
seeded to winter wheat, but since the roots of plants possess the prop¬ 
erty of retaining the nitrates the losses were reduced to the minimum. 

These observations lead to the following interesting practical deduc¬ 
tions: The enrichment of x>ermanent pastures in nitrogen is due not 
only to the fixation of nitrogen by mierobic action, but also to the very 
slight losses sustained by drainage. In an undisturbed soil such as 
this nitrification is less active and the abundant supply of absorbent 
roots takes up the nitrates as fast as they are formed. 

The rotation which keeps the soil covered the longest is that which 
most completely prevents loss. The results here reported show that 
where wheat succeeded sugar beets, the soil being covered continuously 
from April of one year to August of the succeeding year, the losses 
were very small. On the other hand, they were quite large in another 
case during the eight months which intervened between the harvesting 
of one crop and the planting of another crop of sugar beets. They 
were very greatly reduced, however, when a fallow crop was planted 
immediately after the harvesting of the beets.—w. h. e. 

Investigations on the influence of the texture of soils on their 
moisture content, E. Wollny (Forsch. Geb. Agr. Fhys16 (1893) 7 No. 
5, pp. 381-407). —In this article the author describes the methods used 
and reviews at length the results obtained, in experiments carried out 
during a number of years past (1878-’93) on the relation of the size and 
arrangement of the soil particles to moisture content. The results lead 
to the following conclusions: 

(1) The water content of the soil as a rule increases with the fineness 
of the soil particles and is considerably greater in a pulverized soil 
than in one in a crumbly condition, because the reduction of the size of 
the soil particles by pulverization increases the water capacity of the 


* For a report on observations on the relation between pulverization of tbe soil and 
the activity of nitrification see Cornet. Ilcnd., 116 (1893), pp. 1001-1097 (E. S. R., vol. iv, 
p. 961). 
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soil and lessons the downward movement of the water received from the 
atmosphere. 

(2) The soil evaporates larger amounts of water the smaller the par¬ 
ticles. because the rise of water by capillarity is promoted and the dry¬ 
ing* of the surface is lessened. Soils in pulverized condition evaporate 
more water than those in a crumbly condition, because in the former 
case the loss by evaporation is more readily supplied from the soil than 
in the latter. 

(3) Percolation increases with the size of the soil particles,.because 
the downward movement of water meets with less opposition and the 
supply of water to surface evaporation is smaller the larger the soil 
particles. Soils in a pulverized condition lose by drainage smaller 
amounts of water than those in crumbly condition, on account of their 
diminished permeability and higher absorptive power. 

(4) The differences in moisture content of soils of different sized par¬ 
ticles, as well as of soils in pulverized and crumbly condition are, as a 
rule, much more marked in wet weather than in dry. In the latter case 
they may entirely disappear or even be reversed. To explain these 
tacts we must take into consideration the relative activity of evapora¬ 
tion and percolation, as already noted. 

(5) The variations of soil moisture increase with the diminution of 
the diameter of the particles and are greater in pulverized than in 
crumbly soil, for reasons which have already been explained. 

(6) The crumbling of wet clay soils prevents an excess or deficiency 
of water in the same, because in case of excessive precipitation drain¬ 
age is promoted and in dry weather evaporation of water from the sur¬ 
face is diminished. For these reasons it appears that the bringing 
about of a crumbly structure in soils of this kind should be the object 
sought after in cultivation.—w. ii.b. 

Fertilizer experiments with phosphoric acid, M. Maercker 
(Abs. in Konigsberger land - und forstw . Ztg.,29 ( 1893 ), No. 42, p. 277 ).— 
This is an account of fertilizer eximriments at the Halle Station during 
1892, and relates especially to the need of phosphoric acid in different 
kinds of soils, the persistency of effect of phosphatic fertilizers, and a 
comparison of the immediate and after effects of ground Thomas slag 
and superphosphate. 

As in previous years, digestion of soils with citric acid solution was 
employed with good results as a means of judging of the amount of 
assimilable phosphoric acid present. Soils having like amounts of 
phosphoric acid showed wide variations in the solubility of this sub¬ 
stance. 

These tests in connection with experiments in a vegetation house in 
growing crops on different kinds of soil showed that the persistency of 
effect of phosphatic fertilizers was by no means as great as it is gener¬ 
ally supposed to be, but that on soils richest in phosphoric acid a dim¬ 
inution of effect was noticeable on the third crop, and on the fifth crop 
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was very marked. It is doubtful whether all or even the greater part 
of the excess of phosphoric acid applied to a crop is utilized by the crop 
following. It appears that the practice of applying’ excessive amounts 
of phosphoric acid, as in sugar-beet culture, with the expectation that 
the after crops will utilize it to advantage is wasteful and inadvisable. 
These conclusions, reached from experiments during three years in the 
vegetation, house, were confirmed by experiments on a number of farms. 

A comparison of the immediate and after effects of ground Thomas 
slag and superphosphate was made during 1891 and 1892 on summer 
rye followed by winter rye, in vegetation boxes containing about 5 kg. 
of dry earth. The two phosphates were applied at rates of 0.75, 1.5. 
and 3 grams of phosphoric acid per box. The effect of the ground 
Thomas slag (containing 92 per cent of fine meal) as compared with 
that of water-soluble phosphoric acid was as 05:100. The yield of 
straw was the same for the two forms of phosphoric acid, but the pro¬ 
duction of grain was much larger in the case of the water-soluble phos¬ 
phoric acid. Applications of double the amount of phosphoric acid in 
Thomas slag considerably increased the yield, the amount of straw being 
nearly the same as in case of the double amount of water-soluble phos¬ 
phoric acid, but the yield of grain was not quite so large as that produced 
by the single application of water-soluble phosphoric acid. The heaviest 
application of ground Thomas slag did not produce as large a yield of 
grain as the smaller applications of water-soluble phosphoric acid. 
The smaller application of slag proved profitable, but in no amount 
used did this fertilizer produce a maximum yield. The after effect of 
the phosphoric acid in ground Thomas slag was much smaller than that 
in the superphosphate, for while in the first year the ratio of effect, of 
the two was as 05:100, in the second year it was only as from 45 to 
51.7:100. It appears therefore that the ground Thomas slag is not only 
less soluble the first year, but is. less readily utilized by the crops of 
succeeding years. 

Experiments on oats in 1892 with two other samples of ground 
Thomas slag, one very rich and the other very poor in phosphoric acid, 
confirmed the above results. 

The experiments in general show that while small applications of 
ground Thomas slag were always remunerative, in none of the forms 
and amounts used did it produce the maximum yield of summer rye, 
winter rye, or oats; and indicate that the effectiveness of ground Thomas 
slag in certain cases has been overestimated.—w. h. b» 

Cross fertilization of cereals, W. Garritthers (Jour. Boy. Agr . 
Soc. Englandj 4 (1893), Uo. 4,ser. S.pp. 684-702, figs. 7).—The author gives 
a popular discussion of the conditions for cross fertilizing as a means 
for the improvement of cereals, and of the results which inay be expected 
The numerous difficulties to be 'encountered in the crossing of cereals 
are mentioned and general notes given on the flowers of such plants. 
The usual methods of pollination are described and especial attention 
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resented in the cross-fertilization of wheat. In 
their pollen and the stigmas become receptive 
aid both being borne hi the same flower the 
iilization. Observations in tlie field tend to 
experimental plats where different varieties 
close parallel rows no natural crosses were 
ize wheat requires great skill and patience, 
loved before the pollen grains are ripe and the 
le pollen of other dowers in the same or neigh- 
ication of pollen to stigma should be made by 
aining the ripe pollen grains lightly over the 

>ss that will propagate itself it must be made 
as hybrids resulting from crosses of species or 
the second year. The nearer the affinities of 
e certain will be the successful fertilization. 
,o give stronger reproductive organs and cross 
lengthen the vegetative parts of the plant, 
its for crossing the male seems to have special 
die the female affects the character of the veg- 
ts. 
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obtained, as there is a constant tendency to 
lection and elimination of sports and undesir- 
dy finally established. 
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of albuminoid and amide nitrogen, as well as of 
zer’s method). The tables of composition show 
rgto the genus Lathy ms are richest in protein, 
tween 19.8 per cent (L. palustris) and 26.7 per 
> vetches come next in protein content, with 
cm 14.8 ( Vieia puiformis) to 22.3 per cent 
i species of Trifolium reach the maximum limit 
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of these two genera, their protein contents lying between 12,83 per 
cent (T. montamm) and 17,52 per cent (T.fragiferum). 

The general results of the investigation are summarized by the 
author as follows: 

The investigation, shows that several legumes growing wild in 
Sweden, notably of the genera Lathyrus , Vida , and Afedicago, far sur¬ 
pass in protein content the majority of fodder plants of this family 
cultivated at the present time, and are not inferior to them in other 
food constituents. Of the wild varieties which grow well on poor soils, 
aud which certainly may become of great importance for various pur¬ 
poses, the following are worthy of especial mention: Lathyrus mariti - 
mm is by nature assigned to the quicksand region and Lathyrus 
palmtris to lowland meadows; L. sylvestris and Vida pmfonnis both 
develop luxuriantly on slaty soils poor in humus; Afedicago falcata , iff. 
lupulina , and Astragalus alpimis are all adapted to meadows, the 
Astragalus especially to the higher northern parts of Sweden. 

Whether or not it will pay to cultivate certain wild species among 
those in vestigated, and to what extent, can of course only be determined 
by direct experiments. Such culture experiments are often accompa¬ 
nied by difficulties. Seed of these plants is not easily obtained in any 
quantity, and it has shown but low germinating power on account of the 
thick seed coats. It is, however, to be hoped that the former difficulty 
may be removed by the increasing cultivation of these plants, espe¬ 
cially since the latter difficulty is already entirely overcome by Hjalmar 
Nilsson’s seed preparer. This will bring the seed to perfect germina¬ 
tion without the genu being injured in the least by the breaking of the 
seed coats in the treatment. 

The species of clover now universally cultivated in Sweden lias been 
adapted from the wilderness since the middle of the last century, and 
we may well entertain hopes that our agriculture may be enriched 
through the cultivation of several still wild species of leguminous plants 
which not only quantitatively but qualitatively give rich yields. 

The importance of bringing certain of these plants under cultivation 
will be evident from an example. Assuming that Lathyrus sylvestris 
yields as heavily as red clover, an assumption which may not be considered 
unwarranted, the hay raised would be of twice the value of red clover 
hay, as the content of digestible and total nitrogenous substances in the 
Lathyrus hay is twice as large. To this may be added the noteworthy 
advantage that Lathyrus sylvestris is a perennial. With its coarse and 
deep-reaching roots it leaves the ground even a richer supply of com¬ 
bined nitrogen than red clover does.— f. w. w. 

Experiment in feeding barley and skim milk to pigs, J. Klein 
{Milch Ztg 23 (1894), No. I, pp, 3, 4, and No. 2, pp. 19-22). —This 
experiment was made-at the Dairy Institute at Proskau, Germany, 
during the summer and fall of 1893. Its main object was to compare 
the feeding of barley whole, both raw and .cooked, and crushed and 
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used tlie longer tlie time required for the vines to come into bearing* 
The vines may be either set out in furrows or spread evenly over the 
surface of the meadow and covered with about an inch of sand, or after 
being passed through a straw cutter and chopped into pieces about an’ 
inch long these cuttings may be sown broadcast and harrowed in. 
Hand weeding is preferred to the plow and hoe. 

Cranberry cultivators are divided in opinion on the subject of fer¬ 
tilizers. 

The following insect enemies of the cranberry are noted: The black- 
headed worm (Rhopobota vacciniana ), yellow-headed worm {Term 
vaccmiivorana ), fruit worm (Acrobasis vaceinii), tip worm {Oecidomyia 
vaecinii) , and grasshoppers. Cranberry scald, cranberry gall fungus 
(Synehytrium vaecinii), and moss, which sometimes infests bogs, are dis¬ 
cussed. 
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Pat extraction, L. Gebek ( Landw . Vers. 8tat., 43 (1893), Wo. 3 and 4, 
pp. 193-203, Jig. 1 ).—This is a. detailed account of investigations, a pre- 
liminary report, on wliich was published in Zeitsehrift filr angeicandtc 
Ghemie , 1893, Wo. 9, pp. 253-255 (E. S. It., vol. xv, p. 854). 

The results of experiments on a number of feeding stuffs (oil cakes, 
flesh meal, corn meal, clover hay, malt sprouts, distillery and diffusion 
residues, and mixed feeds) indicate that by the use of Spanish earth * 
in the extraction tube an ether extract was obtained which more truly 
represents the true fat content of these substances than that obtained 
by the use of burnt gypsum or bone charcoal.—w. h. b. 

Comparative determinations of milk fat by the Soxhlet, 
Schmidt-Bondzynski, Gottlieb, Gerber, and Demichel methods, 
G B A.El EN BE n< JE u ( Landw. Vers. 8tat ., 13, Wo. 3 and 4, pp. 247-252 ).—The 
author compared these live methods on 10 samples of milk, ranging 
in fat from 0.05 to 0.15 per cent. He uses the results of the Soxlilet 
aerometrie method as the basis for judging of the accuracy of the 
others, and finds that in a large majority of cases the other methods 
all give slightly lower results than the Soxhlet. The Schmidt-Bondzyn- 
ski and Gottlieb methods agreed most closely with the Soxhlet, and are 
recommended. In the Schmidt-Bondzynski method 110 c.e. of milk 
and 10 c.e. of hydrochloric acid of 1,10 specific gravity are heated 
together in a special apparatus until the casein is dissolved, cooled, 
and then shaken with ether. The volume of fat is read off and an 
aliquot (20 c.e.) evaporated and weighed. 

In the Gottlieb method 10 c.e. of milk and 1 c.e. of ammonia of 0.90 
specific gravity are shaken in a tail calibrated cylinder; then 10 e.c. of 
alcohol and 25 e.c. of ether are added and shaken; and finally 25 c.e. 
of petroleum ether. After standing four or live hours the fat layer is 
read off and an aliquot evaporated. 

The Sohmidt-Bondzynski is the more rapid of the two methods, as 
the fat layer can be read off in a half hour*— e. w. a. 

Further contribution to the analysis of fish guano, poudrette, 
and similar substances, M. Weibule (Ghent. Ztg ,, 18 (1894), Wo. 3, 

* Spanish earth is a chalky substance extensively used for the clarification of wines* 
That employed in these investigations had the following composition: Water 6.78, 
loss on ignition 6,82, SiOa 67.56, Al*0* and Fe.Cb 11.28, CaO 1.04, MgO 5.67 per cent, 
besides small amounts of potash, soda, phosphoric acid, and chlorine. All these con¬ 
stituents except lime and magnesia were only sparingly soluble in IIC1, 
t Landw. Jabrb, d.er Schweiz 1689, 

f ■ ■ ■ OM ■ 
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pp. HI, 32 ).—In a former article* the author recoin mended the applica¬ 
tion of the Kjeldahl method to the simultaneous determination of phos¬ 
phoric acid and nitrogen in bone meal, manure, fish guano, and simitar 
materials. The molybdic method was then recommended for the deter¬ 
mination of phosphoric acid, but recent investigations by the author 
and,others have shown that the citrate method is equally -applicable, 
for that purpose,^ provided a sufficient amount (about 40 c.e.) of citric 
acid solution is used. 

In the present article a further extension of the method to the deter¬ 
mination of lime in cheese, milk, and other foods is recommended, the 
amount of substance taken for digestion of course being increased. 
In the analysis of peat dust poudrette the following method was used: 
One hundred grams of .material was ground up with 400 grams of con¬ 
centrated sulphuric acid; of this mixture 50 grams was weighed out, 
mixed with copper oxide and treated as usual by the Kjeldahl method. 
At the end of the digestion the solution was.washed into a 250 c.c. flask 
with pure nitrogen-free water and the flask filled to the mark; 1.00 c.c. 
of this solution served for the determination of phosphoric acid and a 
like amount for that of lime; in the remainder, nitrogen was deter¬ 
mined. Only in case of the determination of phosphoric acid by the 
citrate method was filtration of the solution necessary. The deter¬ 
mination of lime and nitrogen was not affected by the presence of small 
amounts of sand, etc. 

To determine the lime the solution was exactly neutralized with 
ammonia and a few drops of hydrochloric acid added until the reaction 
was slightly acid. To the hot solution a sufficient amount of ammo¬ 
nium oxalate was added and the mixture allowed to stand two hours at 
the temperature of the water bath. The determination of the calcium 
oxalate by titration with permanganate, according to Immendorf, is 
recommended. Careful tests of this method, under varying conditions 
and comparisons with other methods, indicated that it was as reliable 
as those ordinarily employed for the determination of lime. It pos¬ 
sesses the further advantages of rapidity and simplicity of manipula¬ 
tion.— w. II. B. 

The potato tuber as a reservoir of water for the growing plant, 
Sikovski (Anzeig , Akad. Wissenseh, Krakau , 1892, p. 114 ; abs,in Ann , 
A gran., 19 (1893), Wo. 11, pp. 558,559 ).—It is generally held that the pur¬ 
pose of the parent tuber is to furnish food for the growing plant. A. 
Muller observed that after the exhaustion of the food supply the tuber 
accumulated water for the use of the plant. This observation was veri¬ 
fied by the author, who severed the connection between the parent tuber 
and the growing plant after the latter had made considerable growth. 
A* checks, some plants of the same variety were not disturbed. Treated 
and normal plants were grown in sand and in garden soil. In garden 
soil the product of a tuber not severed from the plant was 308 grains of 

potatoes; the separation was made, June 30, the yield was 339 grams; 

_____ 
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where the operation was performed, August 31, the yield was 308 grains. 
In sand the yield without treatment was 177 grains; from the treatment 
of June 30,178 grams: from that of August 81, 100 grains. 

In both, kinds.of soil the parent tubers were heavier at the dates 
when the separation from the growing plant was made than at the time 
of planting. This gain in weight consisted of water accumulated dur¬ 
ing the growth of the plant.—a. f. d. 

The lecithin content of some vegetable substances, E. Schulze 
and 8. Frankfurt (Lanthv. Vers . 8tat.,4S 1 No. 3 and 4,m>. 307-318).— 
The extent to which lecithin occurs as a component of the crude fat of 
a number of crops and feeding stuffs has been recently noticed (E. S. 
It., veil, v, p. 380). The details of the method of determination,. as 
given in the present article, are as follows: About 10 grams of finely 
ground material is placed in a paper cartridge and extracted with, 
ether in a Soxhlet extractor. The cartridge is then transferred to an 
Erlenmeyer flask connected with a return-flow condenser and extracted 
with 100 c.e. absolute alcohol for an hour, the alcohol being heated to 
boiling. The extract is filtered off and the residue extracted again 
with 100 c.c. of alcohol as before, when the second extract is filtered 
off and the residue washed with alcohol. The ether and alcohol 
extracts are united and evaporated in a platinum dish. The residue 
is mixed with soda and saltpeter and charred. The phosphoric acid is 
then determined by the molybdate method. The amount of magnesium 
pyrophosphate multiplied by the factor 7.2708 is taken as the lecithin 
content. The weak point :io the method is that it is not known with 
certainty that no other organic phosphor-containing substances occur 
in the ether-alcohol extract, although none have thus far been found. 

The authors gi ve the lecithin cont ent of a large number of substances. 
The percentages in some substances not mentioned elsewhere are given 
below: 

Per cent of {within in dry mailer. 


Pop cent. 

Yellow com, kernels .... 0.25 

Wliito corn, kermis ........ ,0.28 

Buck wheat, seed (she! Is) .... 0.47 

Sunflower seed (shelled).. 0.44 

Pumpkin seed (shelled)..... 0.43 

Wlioat germ ......... 1.55 

Wheat trim....... 0.54 

Sesame cake............ 0.15, 0.50, and 0, 56* 

Linseed cake.;.... 0.10 and 0.25 

Peanut cake.... 0,04 and 0. 37 

, Leaf huds of pear.... 0.54 

Leaf buds of hazel. 0. 77 

Leaf buds of maple................... .... 0.65 

Young grass..... 0.45 

Young vetch plants........... 0.86 

Mushroom (Agaricus campmtris) ....- - -. 0. 32 

Mushroom (Boletus ednlis) .,............. 1* 

18004—Itfo, 8—5 
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Leguminous weeds are much richer in lecithin than the weeds of corn, 
cereals, or oil-bearing weeds. The presence of lecithin in young grow¬ 
ing parts has been previously noticed.— e. W. a. 

The chlorine content of rain water, 1ST. Passerini (Hoi. ticuola 
Ayr. ^candied, 1893, No. 1 mid 2, pp. 12-22; abs. in Gvntbl, cujr. Vhem., 
23 (1894), No. 1 , 1 ). 1). —-Observations during two years at a place near 
Florence, where all winds, except those from the northwest, pass over 
the sea, are reported. The rain gauge was located 75 kilometers (46$ 
miles) in a straight line from the Ligurian and 107 kilometers ( 06 $ miles) 
from the Adriatic Sea. 

The amount of chlorine found in the water varied between 0.168 and 
24.177 milligrams per liter. The average amounts found during differ¬ 
ent seasons in each year were as follows: 


Chlorine in rain water in (liferent seasons. 


Season. 

Clmrino per 
liter. 


1890. 

1891. 

• -■ -" ' .. ~ - ■ 

Surincr.... 

M<). 

8.1 

Mg. 

:j. 4 

Summer.-. 

7. 0 

4.5 

Autumn.. 

(>. 5 

3.6 

Winter. 

8.3 

3.2 



The direction of the wind exerted no constant influence on the amount 
of chlorine found in the rain water, although it was. as a rule, greatest 
when the wind was from the west or south and least when east or 
southeast. The velocity of the wind was also without influence. The 
first portions of rainfall were much richer in chlorine than the later 
portions. The amount of chlorine in the rain water collected over the 
sea was often very considerable and much greater than in the rain col¬ 
lected in the interior of the peninsula. 

At Antignano, near Livorno, 100 feet from the sea and 33 feet above 
the sea level, rain water was collected during the period from October 
26 to 30, 1890, while a southwest wind prevailed. This rain water con¬ 
tained, on an average, 116.77 grains of chlorine, per liter. It appears 
that near the sea the air always contains a considerable amount of 
chlorine when it has not been recently washed down by rain, and that 
this amount is greatest when a strong wind is blowing from the 
direction of the sea.—w. H. b. 

The drainage water of cultivated soils, P. P. Deiierain (Ann. 
Agron.j 20 (1894), No. 1, pp. 21-12 ).—This is a detailed account of obser¬ 
vations in continuation of those reported in Annates Agronmniqim, 
19 (1893), pp. 69-89 (E. S. B., vol. iv, p. 682), and relates especially to 
the composition of the drainage water from the vegetation cases there 
described during the winter months, although the complete results for 
the year beginning March, 1892, are tabula ted and discussed. It is stated 
that the losses of nitric nitrogen shown by analysis during this first 
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year of observation are excessive on. account of the thorough aeration 
and pulverization of the soil during the construction and tilling of the 
cases.* 

The figures, therefore, are only of value for purposes of comparison. 
Studied from this standpoint it appears that—- 

(1) The losses in the drainage were greatest on fallow soils. Not 
only was the drainage water more abundant, but it was also richer than 
that obtained from soils bearing crops. 

(2) The losses were reduced to the minimum in soils covered by 
plants. In fact very little water reached the drains during summer, 
and frequently, unless violent storms occurred, the drains received no 
water at all, that received from atmospheric precipitation being returned 
to the air through the transpiration of the plants. During winter, it 
is true, the water percolated through the pasture soil as well as that 
seeded to winter wheat, but since the roots of plants possess the prop¬ 
erty of retaining the nitrates the losses were reduced to the minimum. 

These observations lead to the following interesting practical deduc¬ 
tions: The enrichment of permanent pastures in nitrogen is due not 
only to the fixation of nitrogen by microbic action, but also to the very 
slight losses sustained by drainage. In an undisturbed soil such as 
this nitrification is less active and the abundant supply of absorbent 
roots takes up the nitrates as fast as they are formed. 

The rotation which keeps the soil covered the longest is that which 
most completely prevents loss. The results here reported show that 
where wheat succeeded sugar beets, the soil being covered continuously 
from April of one year to August of the succeeding year, the losses 
were very small. On the other hand, they were quite large iu another 
case during the eight months which intervened between the harvesting 
of one crop and the planting of another crop of sugar beets. They 
were very greatly reduced, however, when a fallow crop was planted 
immediately after the harvesting of the beets.—w. n. n. 

Investigations on the influence of the texture of soils on their 
moisture content, E. YVollny (Forseh . Gob. Agr. Pkys10 (1893), No. 
d, pp. 381-407).’ — In this article the author describes the methods used 
and reviews at length the results obtained, in experiments carried out 
during a number of years past .(1878—’03) on the relation of the size and 
arrangement of the soil particles to moisture content. The results lead 
to the following conclusions: 

(1) The water content of the soil as a rule increases with the fineness 
of the soil particles and is considerably greater in a pulverized soil 
than in one.in a crumbly condition, because the reduction of the size of 
the soil particles by pulverization increases the water capacity of the 

* For a report on observations on the relation between pulverization of the soil and 
the activity of nitrification see Conipt. Mend., 116 (1893), pp. 1091-1097 (E.S. E., vol* iv } 
p. 961). 




806 


EXPERIMENT STATION RECORD. 


soil and lessons tlio downward movement of the water received from the 
atmosphere. 

(2) The soil evaporates larger amounts of water the smaller the pair- 
tides, because the rise of water l>y capillarity is promoted and the dry¬ 
ing of the surface is lessened. Boils in pulverized condition evaporate 
more water than those in a crumbly condition, because in the former 
ease the loss by evaporation is more readily supplied from the soil than 
in the latter. 

(3) Percolation increases with the size of the soil particles, because 
the downward movement of water meets with less opposition and the 
supply of water to surface evaporation is smaller the larger the soil 
particles. Soils in a, pulverized condition lose by drainage smaller 
amounts of water than those in crumbly condition, on account of their 
diminished permeability and higher absorptive power. 

(4) The differences in moisture content of soils of different sized par¬ 
ticles, as well as of soils in pulverized and crumbly condition are, as a 
rule, much more marked in wet weather than in dry. In the latter case 
they may entirely disappear or even be reversed. To explain these 
facts we must take into consideration the relative activity of evapora¬ 
tion and percolation, as already noted. 

(5) The variations of soil moisture increase with the diminution of 
the diameter of the particles and are greater in pulverized than in 
crumbly soil, for reasons which have already been explained. 

(6) The crumbling of wet clay soils prevents an excess or deficiency 
of water in the same, because in case of excessive precipitation drain¬ 
age is promoted and i n dry weather evaporation of water from the sur¬ 
face is diminished. For these reasons it appears that the bringing 
about of a crumbly structure in soils of this kind should be the object 
sought after in cultivation.—;w. rr. u. 

Fertilizer experiments with phosphoric acid, M, M aerokior. 
(Abs. in Konigsberger land - mid forstw . Ztg., 29 (1892), No. 42,%), 277 ).— 
This is an account of fertilizer experiments at the Halle Station during 
1802, and relates especially to the need of phosphoric acid in different 
kinds of soils, the persistency of effect of phosphatie fertilizers, and a 
comparison of the immediate and after effects of ground Thomas slag 
and siiperphosphate. 

As in previous years, digestion of soils with citric acid solution was 
employed with good results as a means of judging of the amount of 
assimilable phosphoric acid present. Boils having like amounts of 
phosphoric acid showed wide variations in the solubility of this sub¬ 
stance. 

These tests in connection with experiments in a vegetation house in 
growing crops on different kinds of soil showed that the persistency of 
effect of phosphatie fertilizers was by no means as great as it is gener¬ 
ally supposed to be, but that on soils richest in phosphoric acid a dim¬ 
inution of effect was noticeable on the third crop, and on the fifth crop 
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was very marked. It is doubtful whether all or even the greater part 
of the excess of phosphoric acid applied to a crop is utilized by the crop 
following*. It appears that the practice of applying excessive amounts 
of phosphoric acid, as in sugar-beet culture, with the expectation that 
the after crops will utilize it to advantage is wasteful and inadvisable. 
These conclusions, readied from experiments during three years in the 
vegetation house, were confirmed by experiments on a number of farms. 

A comparison of the immediate and after effects of ground Thomas 
slag and superphosphate was made during 1891 and 1892 on summer 
rye followed by winter rye, in vegetation boxes containing about 5 kg*, 
of dry earth. The two phosphates were applied at rates of 0.75, 1.5, 
and 3 grams of phosphoric acid per box. The effect of the ground 
Thomas slag (containing 92 per cent of fine meal) as compared with 
that of water-soluble phosphoric acid was as 05:100. The yield of 
stra w was the same for the two forms of phosphoric acid, but the pro¬ 
duction of grain was much larger in the case of the water soluble phos¬ 
phoric acid. Applications of double the amount of phosphoric acid in 
Thomas slag considerably increased the yield, the amount of straw being 
nearly the same as in ease of the double amount of water-soluble phos¬ 
phoric acid, but the yield of grain was not quite so large as that produced 
by the si ngle application of water-soluble phosphoric acid. The heaviest 
application of ground Thomas slag did not produce as large a yield of 
grain as the smaller applications of water-soluble phosphoric acid. 
The smaller application of slag proved profitable, but in no amount 
used did this'fertilizer produce a maximum yield. The aftereffect of 
the phosphoric acid in ground Thomas slag'was much smaller than that 
in the superphosphate, for while in the first year the ratio of effect, of* 
the two was as 05:100, in the second year it was only as from 45 to 
51,7 TOO, If appears therefore that the ground Thomas slag is not only 
less soluble the first year, but is, less readily utilized by the crops of 
succeeding years. , 

Experiments on oats in 1892 with two other samples of ground 
Thomas slag, one very rich and the other very poor in phosphoric acid, 
confirmed the above results. 

The experiments in general show that while small applications of 
ground Thomas slag were always remunerative, in none of the forms 
and amounts used did it produce the maximum yield of summer rye, 
winter rye, or oats; and indicate that the effectiveness of ground Thomas 
slag in certain cases has been overestimated,—w r . ii. b. 

Cross fertilization of cereals, W. Oabuutheus (Jour. Roy. Ayr. 
Soe. England, 4 {1893), No.4,ser. 3,pp. 684-702, 7).—The author gives 
a popular discussion of the conditions for cross fertilizing as a means 
for the i improvement of cereals, and of the. results which may be expected 
The numerous difficulties to be encountered in the crossing of cereals 
are mentioned and general notes given on the flowers of such plants- 
The usual methods of pollination are described and especial attention 
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given to the difficulties presented in. the cross-fertilization of wheat. In 
wheat the stamens ripen their pollen and the stigmas become receptive 
at nearly the .same time and both being borne tn the same flower the 
tendency is to close fertilization. Observations in the field tend to 
confirm this view, for in experimental plats where different varieties 
of wheat were grown in close parallel rows no natural crosses were 
noticed. To cross fertilize wheat requires great skill and patience. 
The stamens must be removed before the pollen grains are ripe and the 
stigmas protected from the pollen of other flowers in the same or neigh¬ 
boring spikes. The application of pollen to stigma should be made by 
drawing the anther containing the ripe pollen grains lightly over the 
receptive stigma. 

In order to secure a cross that will propagate itself it must be made 
within the same species, as hybrids resulting from crosses of species or 
genera are seldom fertile the second, year. The nearer the affinities of 
the two parents the more certain will be the successful fertilization. 
Close fertilization tends to give stronger reproductive organs and cross 
fertilization tends to strengthen the vegetative parts of the plant. 
Again, in selecting parents for crossing the male seems to have special 
influence on the seed, while the female affects the character of:* the veg¬ 
etative parts of the plants. 

The work of cross breeding must be continued by selection for years 
after a desired cross is obtained, as there is a constant tendency to 
reversion and only by selection and elimination of sports and undesir¬ 
able reversions is a variety Anally established. 

The record of thirty years’ experimentation by Messrs. B. and J. Gar- 
ton in crossing wheat, barley, and oats is given. Figures are given of 
the parents and the crosses. Some of the crosses have proved valu¬ 
able, while others are but curiosities of no especial merit. By contin¬ 
ued selection the experimenters hope to secure varieties of cereals 
especially adapted to their surroundings.—w. n. e. 

Investigation of Swedish legu minous plants, L. F. Nilson (Kyi 
Landt Afcad. 1Tamil. Tidshr., 13 ( 1893 ), pp. 257-298, 321-355 ).—This 
investigation of wild and cultivated Swedish leguminous plants 
includes fifty complete analyses of 38 different varieties, including 
vetches, astragalus, lentils, Lathyrus, Lotus , alfalfa, melilotus, peas, and 
clovers. 

Information concerning the botanical features and possible economic 
value of the plants is given in every case. The chemical analysis 
included determinations of albuminoid and amide nitrogen, as well as ot 
digestible nitrogen (Stutzer’s method). The tables of composition show 
that the species belongiogto the genus Lathy ms are richest in protein, 
their content ranging between 19.8 per cent (L. palustris) and 26.7 per 
cent (L. sylvestris). The vetches come next in protein content, with 
upper limit ranging from 14.8 (Yicia pmformis) to 22.3 per cent 
(V. satira). None of the species of Trifolium reach the maximum limit 
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of these two genera, their protein contents lying between 12,83 per 
cent (T, montanum) and 17.52 per cent (T, fragifermn). 

The general results of the investigation are summarized by the 
author as follows : 

The investigation shows that several legumes growing wild in 
Sweden, notably of the genera Lathyrus, Yieia, and Medina go, far sur¬ 
pass in protein content the majority of fodder plants of this family 
cultivated at the present time, and are not inferior to them in other 
food constituents. Of the wild varieties which grow well on poor soils, 
and which certainly may become of great importance for various pur¬ 
poses, the following are worthy of especial mention: Lathyrus mariti * 
mus is by nature assigned to tlie quicksand region and Lathyrus 
palustris to lowland meadows; L. sylvestris and Yieia pisiformis both 
develop luxuriantly on slaty soils poor in humus; Medicagofaleata, M. 
lupuUna , and Astragalus alpinus are all adapted, to meadows, the 
Astragalus especially to the higher northern parts of Sweden. 

Whether or not it will pay to cultivate certain wild species among 
those investigated, and to what extent, can of course only be determined 
by direct experiments. Such culture experiments are often accompa¬ 
nied by difficulties. Seed of these plants is not easily obtained in any 
quantity, and it has shown but low germinating power on account of the 
thick seed coats. It is, however, to be hoped that the former difficulty 
may be removed by the increasing cultivation of these plants, espe¬ 
cially since the hitter difficulty is already entirely overcome by Hjalmar 
Nilsson’s seed preparer. This will bring the seed to perfect germina¬ 
tion without the germ being injured in the least by the breaking of the 
seed coats in the treatment. 

The species of clover now universally cultivated in Sweden has been 
adapted from the wilderness since the middle of the last century, and 
wo may well entertain hopes that our agriculture may be enriched 
through the cultivation of several still wild species of leguminous plants 
which not only quantitatively but qualitatively give rich yields. 

The importance of bringing certain of these pla nts under cultivation 
will be evident from an example. Assuming that Lathyrus sylvestris 
yields as heavily as red clover, an assumption which may not be considered 
unwarranted, the hay raised would be of twice the value of red clover 
hay, as the content of digestible and total nitrogenous substances in the 
Lathyrus hay is twice as large. To this may be added the noteworthy 
advantage that Lathyrus sylvestris is a perennial. With its coarse and 
deep-reaching roots it leaves the ground even a richer supply of com¬ 
bined nitrogen than red clover does.—F. w. w. 

Experiment in feeding barley and skim milk to pigs, J. Klein 
(Milch Ztg23 (1894), No, 1, pp, . 3, 4, and No, 2, pp. 19-22), —This 
experiment was made at the Dairy Institute at Proskau, Germany, 
during the summer and fall of 1893. Its main object was to compare 
the feeding of barley whole, both raw and.cooked, and crushed and 
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ground. Four lots of two pigs each, a sow and a barrow, about three 
months old at the beginning were used. The pairs were selected after 
a preliminary trial. The experiment commenced July 24, and the feed¬ 
ing was as follows: 

Lot 1, whole hurley, raw. 

Lot 2, crushed barley, raw. 

Lot 3, ground barley, raw. 

Lot 4, whole barley, cooked. 

All the lots received steamed potatoes and skim milk m addition to 
the barley. Each kind of food was fed separately, and. apparently the 
raw barley was fed dry. The amount of food given was made to conform 
to a feeding* standard (Bolides). 

'From July 24 to October 9, lot 1 gained 65.25 kg., lot 2, 65 kg., and 
lot 5, 68 kg.; and all ate the same amounts of food. Up to this time, 
therefore, there was no apparent difference in the effect of the food 
whether fed whole, ground, or cooked. Lot 2 had to be thrown out, as 
the barrow did not do well on the crushed barley, The sow of that lot 
made about the same gain as the other lots. When the barrow was 
changed to ground barley it made a satisfactory gain. 

In the week from October 2 to 9 the amount of food given was 44 
kg. of skim milk, 1J kg. of barley, and 1 kg. of potatoes per pig daily. 
The barrow in lot 1 refused to take more whole barley and seemed to 
have lost his appetite for it, but the sow was increased to 2 kg. tier day, 
and made gains equal to the other lots. 

The observations on lots 1 arid 2 bring out the element of individu¬ 
ality' and show the difference there may be in the effect of the same 
food on different animals. 

October 23 the sow of lot 1 (whole barley) was changed to crushed 
barley and fed with the sow of lot 2 (crushed barley). 

Lots 3 and 4 were fed to December 3 without interruption, the food 
being gradually increased with the increase in weight. At that time 
lot 1 had gained 136 kg, and lot 2 130.75 kg. since July 24. The two 
sows on. crushed barley were slaughtered somewhat earlier. There 
was little or no difference between the effects of crushed and ground 
barley in nearly four months of feeding. There appeared to be a very 
slight disadvantage from cooking the whole barley. It is believed 
that cooking* diminished the digestibility. It is stated that lot 3, on 
ground barley, had the best appetites throughout the trial, appeared 
and looked the best, and gave the most satisfactory result on slaugh¬ 
tering. 

When the barrow from lot 2, fed at first on crushed barley and later 
on ground barley, was slaughtered the marks of a running sore were 
found in the rectum, which, it is suggested, may have been caused by 
a wound made by the feces from the dry crushed barley. Tin’s may 
account for the animal not having done better on crushed barley, as 
when changed to barley meal it made satisfactory gains.—K w. A. 
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Composition and food value of the seed of Chenopodium album, 
G. Baumeet »u<1 K. Haleeen (Arch. Charm., 231 (1893), p. (Ill; «/«! 
in Cl hem. Ztg., 18 (1891), Ko. 2, liepert., p. 7').— Tlie seed of the lamb’s 
quarters or white goosefoot (pigweed) lias at times been used as a sub¬ 
stitute for rye, as was the case during the recent famine in Russia. 
The composition of the seed and the hulls is given as follows: 


Composition of seed and hulls of Chenopodium album. 


Water -. 

Seed. 

Hulls. 

J'er cent. 
10.83 
13.94 
12. 56 
0.97 
25 08 
*49. 40 
3.88 

Per dent. 
7.45 
12.25 

9. 91 

; 2.80 
17. 90 
89. GO 
ID. 85 

Crude protein. 

Albuminoids (in protein). 

Crude fat. 

Crude liber... 

3S itrefoil-free ex true I,. 

A ah .. 



Bread made from a mixture of the above seed with rye or wheat is 
said to be considerably inferior from a physiological standpoint to 
common bread.— to. w. A. 

Experiments on the digestibility and nutritive value of the 
grain of various cereals, H. Wei sice ( Landw . Vers. Mat., 48, Ho. 8 and 
4, pp. 207-222 )*—The author found in previous experiments with rab¬ 
bits (B. S. B., vol. tv, p. 598) that the rate of digestibility of oats was 
in inverse proportion to tlie amount of oats eaten. To ascertain 
whether this was true in the case of herbivorous animals, he commenced 
an experiment with two sheep, feeding 500 grams of oats per head 
daily. The experiment had to be discontinued at the end of eight days 
as one sheep refused to eat the full ration of oats. The coefficients of 
digestibility found, as compared with those found in a former trial with 
sheep on a larger ration of oats, were as follows: 


Coefficients of digestibility for oats fed in differen t amounts. 



Dry 

matter. 

Crude 

protein. 

! Crude 
lat. 

Crude j 
cellulose. 

Nitrogen 

free 

extract. 

Sheep No. 1,500 grains outs.-... 

Sheep No. 2,500 grama oats.... 

In former trial, 947 grama oats. 

Per rent. 
70.5 
72.0 
09.8 

Per cent. 
78.4 
01.3 
04.5 

Percent,. ! 
88.8 
85.1 
58.0 

Percent. 
52.9 ! 
48.» 
17.2 

.Per cent. 

86.4 

81.5 
81.7 


No conclusions are drawn from this comparison owing to the wide 
difference between the coefficients found for protein with the two sheep, 
which is attributed to individuality. It is suggested that No. 2 may 
have eaten its food more rapidly and not masticated or rechewed it as 
thoroughly as No. 1, 

Digestion experiments with rabbits are also reported for rye and 
barley. The average results of these and of former experiments with 
rabbits on oats are summarized, in the following table: 
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Coefficients of digestibility for oats, barley, and rye obtained with rabbits . 



Dry 

matter. 

Organic 

matter. 

Cruile 

protein. 

Crude 

fat. 

Crude 

fiber. 

Nitrogen* 

free 

extract. 

Crude 

ash. 


Per rent. 

Per cent. 

Per cent. 

Percent. 

Per cent. 

Per cent. 

Per cent. 

Oats... 

713.7 

74.5 

80.2 

98.8 i 

21.6 

79. 5 

40.4 

Barley. 

84.0 

85.4 

67.7 

80.3 

25.1 

91. 2 

51.2 

liye. 

84. 4 

85.4 

68.0 

76.3 1 

18.5 

91. 2 

34.4 


According to these figures the protein and fat of the oats are better 
digested and resorbed than those of either barley or rye, although the 
reverse is true in the ease of the crude fiber and nitrogen-free extract. 
As is well known, the oat kernel is the richest of all cereals in crude 
fiber. The oats fed in the above experiments contained 12.3 per cent 
of crude fiber, while the barley contained only 4.40 per cent and the 
rye only 2.28 per cent. 

The conclusion is that the use of oats for the nourishmen t of young 
and weak animals is well founded.—as. w. A. 

On the question of feeding raw potatoes, W. yon Punk® (Jour. 
Landw -41, No. 3 , pp. 199-260 ).—This article advocates feeding raw 
potatoes to cattle, milch cows, sheep, and horses. Where the price of 
potatoes is low, and on farms fitted for raising potatoes, it is stated 
that they may be utilized to good advantage without cooking, and when 
rationally fed will have no unfavorable physiological action on the ani¬ 
mals. Numerous references are made to the feeding of raw potatoes 
in practice. For pigs the author believes potatoes should be cooked in 
order to secure the best result. For fattening cattle he recommends a 
daily ration of 60 pounds of raw potatoes, 6 pounds of linseed meal, 
9 pounds of clover hay, and 36 to 40 grams of salt, per 1,000 pounds 
live weight. This furnishes 2.84 pounds of protein, 16.75 pounds of 
carbohydrates, and 0.S pound of fat, with a nutritive ratio of 1:6.6. 
The potatoes, linseed meal, and salt are fed together, the potatoes 
being washed in a potato washer and fed whole. The clover hay is 
fed alone and uncut. 

For milch cows the limit is 25 pounds of potatoes per 1,000 pounds 
live weight per day, , and an equal amount of dry fodder must be fed 
.with them. In some cases it is recommended to mix the potatoes and 
coarse fodder, moisten, and let the mixture undergo a short spontaneous 
fermentation. A maximum of 20 pounds of raw potatoes per 1,000 
pounds live weight may he fed to work oxen; but. potatoes are not fitted 
for growing cattle under two years old, as they need more concentrated 
food. 

Potatoes are as well fitted for sheep as for cattle ahd there is little 
need of preparation further than cutting. The ration per day may 
range from 25 pounds per 1,000 pounds live weight for yearlings, ewes, 
and wethers, to 40 pounds for fattening sheep. Potatoes are not con¬ 
sidered good for lambs under one year old. 
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About 12 pounds of raw potatoes per 1,000 pounds live weight may 
be led to horses with advantage, and if supplemented with proper 
food there need be no fear of physiological disturbances. When fed in 
the amount mentioned they should be mixed with hay or cut straw to 
insure their being properly chewed. They may be fed whole if small, 
or sliced if large tubers. 

Horses, cattle,'arid milch cows should not be watered soon after feed¬ 
ing potatoes, but preferably about a half hour before feeding. It is 
found that the tubers agree with them better under those conditions. 

Ail that the author says concerning the feeding of raw potatoes 
applies only to healthy, ripe, and unsprouted potatoes.— e. w. a. 

Poisoning hogs by feeding ground rye containing cockle seed, 
STIER (Bert Tieriirtel. WoehensehrDee. 21,1893; abs. in Milch Ztg ., 23 
(1894), No. 1, p. <?).—The author was called on to treat a herd of swine 
in which 6 animals had died and 42 others had been attacked, all show¬ 
ing the symptoms of acute poisoning. An examination revealed the 
fact that in the three days preceding the outbreak the food consisted 
of potatoes, skim milk, and about H kg. of coarsely ground rye tailings 
per day and per head. This latter contained at least 6 per cent of 
cockle, either cracked or whole 

In the same stable there was another lot of 200 breeding swine which 
together had consumed only 124 kg. of the same rye tailings; none 
of these animals were attacked. Six others received about 2 kg. of 
tailings per day, and of these all were attacked and 2 died. Within 
three days after the last feed of tailings, 13 deaths occurred. 

The treatment consisted of a change of diet and the use of castor oil, 
followed by ether and liquid acetate of iron. 

Forty work horses, each of which was fed daily* kg. of similar 
tailings, were hot injured by this feed. In previous years this maternal 
had been used as food for hogs without causing any deaths.—,x. f. d. 

Determination of fat in the milk of individual cows, L. Han¬ 
sen ( Ugeslcr. j\ Landmimd , 39 (1894), pp. 29, 30). —The paper gives an 
extract from the tests of the individual cows in herds belonging to 
patrons of the Kildebronde creamery in Denmark. The period covered 
is one year, beginning November 1, 1892. The following table shows 
the data obtained for the best and the poorest cow as shown by the 
test: 


Yield of milk and butter per cow. 



Yield per year. 

1 

Milk 

required 

Value of 

Cost of food eaten. 

Cost of 
produo- 

Cow. 

Milk. 

Butter. 

to make 

1 pound 
of butter. 

butter 
and skim 
milk. 

Concen¬ 

trated 

feed. 

Coarse 

feed. 

Total 

mg 1 
pound of 
butter.' . 

No. 67. 

"Pounds.' 

a, m 

Pounds. 
387.4 

Pounds. 

■ 22.2 1 

$118,70 

$25.95 

$27. 33 

$58.27 

I Cents. 
15,1 

No. B6.. 

3,715 

128. 8 

28.7 

41.5)1 

22.90 

28. 30 

51.20 

43.8 
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The largest annual yields per cow were 8,877 pounds of milk and 
387.4 pounds of butter, and the smallest yields were those given in the 
above table. To make 1 pound of butter required 21.1 pounds'of the 
richest milk or 32.1 pounds of the poorest milk.—F. W. W. 

The relation of the phosphates and casein of milk to lactic fer¬ 
mentation, H. Timpe (.Larnhc . Yera. Stat, 43, No. 3 and 4, pp. '223- 
238 ).—A preliminary account of studies on this question has already been 
noticed (E. S. It., vol. v, p. 247). It has been shown that, although only 
a trace of lactic acid is formed in a pure solution of milk sugar, as high 
as 1.6 per cent of acid may be produced in souring milk. After much 
speculation as to the reason.of this, Kabrhel* suggested that the acid 
formed in souring milk might enter into combination with the casein, 
and the supposed ill effects of the free acid on the organisms thus be 
prevented. According to the author, Kabrhel failed to prove this, 
however, and Timpe himself claims priority in having demonstrated 
that casein is capable of combining with the acid and that the poly- 
basic phosphates serve merely to neutralize the acid produced. He 
found in his experiments that acid was not produced in a solution of 
milk sugar, even when carbonate of lime was present to neutralize the 
acid formed; but that when milk ash neutralized with ammonia was 
added the fermentation of the milk sugar went on although it did not 
when the milk ash was neutralized with sodium hydrate. This showed 
that the casein was not essential to the growth of the lactic organisms 
but that ammonia salts could serve the purpose. It was found that in 
a solution of pure milk sugar and ammonium chloride, with nothing to 
neutralize the acid formed, an acidity of 0.04 percent resulted after 
eight days. When different amounts of dipotassium phosphate were 
added to the solution there was a relation apparent between the acid 
produced and the quantity of phosphate added. 

In another series of experiments in which live different amounts of a 
prepared casein were added to the solution of milk sugar and ammo¬ 
nium chloride, the amount of acid produced in eight days was exactly 
proportional to the casein added. The amounts of alkali required to 
neutralize the solutions after making allowance for the amounts required 
by the casein itself corresponded quite closely to the amounts required 
by the casein itself; that is, the amount of alkali required to neutralize 
the solution (casein and acid) after the fermentation was approximately 
twice that required by the casein alone before the fermentation. Con¬ 
sequently the author concludes that the casein enters into a chemical 
combination with the acid formed, and that the acid thus combined is 
equivalent to the alkali required to neutralize the casein itself. This 
ability to form acid-reacting* compounds with lactic acid he finds to be 
shared by peptone as well as by casein. It is, then, through the com¬ 
bined action of the phosphates and the casein in fixing the lactic acid 
produced, both by giving up alkali and by direct neutralization, 

* Allg. Wiener med. Ztg., 1889, Nos. 52 and 53. 
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that the relatively high percentage of lactic acid found in sour milk is 
attained. The author figures this out from the average composition of 
milk. 

In view of the fact, demonstra ted above that the amount of lactic acid 
formed is materially affected by the polybasic phosphates, the question 
suggests itself, Do these polybasic phosphates affect tire stage of fer¬ 
mentation at which the milk curdles ? Ilamniarsten* found that casein 
could dissolve neutral calcium phosphate. This is believed to.be 
effected by the casein combining with a part of the base of the phos¬ 
phate, thus rendering both compounds soluble, which supposes a greater 
affinity for the lime on the part of the casein than on the part of the 
monobasic phosphate. Applying this to the fermentation of milk, all 
the phosphate must be reduced to monobasic phosphate before the 
casein will be robbed of its alkali by the acid formed and its precipi¬ 
tation effected. Experiments made by the author lead him to believe 
that tills is the ease. Hence he concludes that the stage at which 
curdling takes place is influenced by the amount of polybasic phos¬ 
phates, and that the casein is not precipitated until all of the phos¬ 
phates are changed to monobasic salts.— e. w. a. 

The proximate composition of butter, II. I). Richmond ( Analyst , 
1894, Jan., pp. 16-18).■ —The percentages of water found in 500 samples 
of butter are summarized. The analyses were made during a number 
of years past, by Dr. Viefclt and the author, at the laboratory of the 
Aylesbury Dairy Company, London. The samples included 146 of 
English butter and 417 of foreign butter—French, Danish, Swedish, 
Kiel, and Australian. Of the 500 samples, 409, or nearly 84 per cent, 
contained between 11 and 15 per cent of water; 20 contained a higher 
percentage of water and 05 a lower percentage. 

TDr. Vieth has expressed the opin ion that 10 per cent of water should 
be considered as the maximum allowable in butter, and, considering the 
above tables, I can only give my heartiest approval of this view. Out 
of the whole 500 samples, but, 5 contained more than 10 per cent of 
water. One of these, a ►Swedish butter, contained a great excess of 
curd, and had a cheesy taste, evidently from this fact alone a very 
carelessly made butter. Another sample, the only English one above 
16 per cent (containing 10.49 per cent), was churned at a. very high tem¬ 
perature. Of the other 3 samples, 1 was a, Danish butter and the 
other 2 Kiel batter. In my opinion the adoption of 10 per cent as 
the highest permissible limit will inflict no hardship on honest trades, 
*'. * # while the adoption of higher limits will but open the way to 
fraudulent addition of water,”-—E. W. A. 

Studies on the rancidity of the market butter of Halle, Sigis- 
mund (Inaugural Dissertation, Halle; abs. in Malic. Ztg.,8 (1894) No.l,p. 
3 ).—Investigations of the market milk of H alle had shown it to contain 


Jahresber. Tier. Cham., 1874, p. 135* 
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considerable quantities of impurities or dirt, and this led (he author 
to suspect that the quality of the butter might be bad, since such care¬ 
less handling of the milk would be likely to result in inferior butter. 
He based his judgment on the free fatty acids, or, in other words, on 
the degree of rancidity. This he determined as follows: Five to 10 
grains of butter was dissolved in a •mixture of 20 c.c. of ether and 
10 c.c. of alcohol, 1 c.c. of phenolpkthalieh added, and the solution 
titrated with deeinormal potash solution. The result was corrected 
for the amount of potash required by the alcohol and ether mixture, 
and from this is calculated the acidity, or the number of cubic centi¬ 
meters of normal alkili required to neutralize 100 grams of butter. 
This gives the rancidity, Ic.e. of normal alkali for 100 grains of butter 
being denoted as 1 degree of rancidity. Butter of 8 degrees of ran¬ 
cidity is not considered good butter. 

He examined by this method 30 samples of butter from various 
sources, and found the degree of rancidity to vary from 0.55 to 40.0, 
averaging 8.00. Nine samples had a higher degree of rancidity than 
the average. 

The author finds that bacteria arc to a large extent responsible for 
the butter becoming rancid. He cites experiments by others showing 
that bacteria can not thrive in pure fat, and intimates that the impuri¬ 
ties in the butter favor its becoming rancid.— e. w. a. 

Butter from goats' milk, E. Gittzeit (Milch 7Ag n 22 (1893), No . 40\ 
p. 756 ).—In the north of Sweden and in some parts of Germany goats’ 
milk is often creamed and made into butter. A sample of goats’ but¬ 
ter sent the author from Sweden was found to contain 8.2 per cent of 
water, 86.5 per cent of fat, 3.9 per cent of salt and ash, and 0.9 per cent 
of casein: The butter was of a whitish yellow color, hard, and of a rancid 
taste. The low percentage of water and the relatively high percentage 
of casein are noticeable. The specific gravity of the fat was 1.8652, the 
melting point 35.4° O., the volatile fatty acids 25.2, and the iodine num¬ 
ber 26.7.—E. w. A. 
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L. Glaab. — Ztsehr. Pjlanzenkrank., 4 (1894), No. 1, p. 31. 

Experiments with insecticides (Vvrmehv mit Thurol), K. 18 a jo. — Ztsehr. Pjlanz- 
vnkrank., 4 (1.S94), No. 1, pp. 5, 6. 

ANIMAL PHYSIOLOGY. 

Concerning metabolism in the horse (Zur Ken nlmss dm Stoffweehsels beim Pfvrde), 
F. Lehmann, O, Bagemann, and N. Zuntz. — Landw. Jahrb., 38, No. l,pp. 125-165. 

The peptic digestion of casein (Die pepUsche Ferdauung dvs Caseins), C. Will- 
denow. — Dies, Bern., 1893, pp. 50; abs. in Centbl. mad. Wiss., 2894, p. 2, and in Chem. 
Centbl., 1894, 1, No. 6, p. 387. 

Contribution to the knowledge of the assimilation of inorganic food con¬ 
stituents by animals (Tierphysioloyische Untersuchunyvn. 1. Beitray znr Henntmss 
dvr Assimilation anoryanischer Nahrstoffe im Tierkdrper), J. Neumann. — Jour. Landw., 
41, No. 4, pp. 348-380. 

Concerning the fluorine content of bones and teeth (Zur Eraye liber den Fluor- 
yehaUder Knochen und Zdhne), 8. Gabriel. — Ztsehr. anttlyl. Chem., 88, No. l,pp. 5.1,54. 

On the question of the replacement of the lime in the animal body by stron¬ 
tium (Zur Fragv liber den Ersatz dvs Koikes dureh Stroniiun in thicrisvhen Oryanismus), 
H. WeiSKE.— Landw. Jahrb., 28, No. 1, pp. 119-124. 

FOODS—ANIMAL PRODUCTION. 

An edible seaweed, J. Hendrick.- --Ayr. Students' (las., 6 (1898), No. 5,pp . 126-150. 

The feeding value of leaves (Dvr Ndhrwerlh dvs Burn nil aubes), I<\ Lehmann.*— 
Ztsehr. landw. For. .Hessen, 1894, No. 5, pp. 48, 43. 

The utilization of ligneous products as food for stock (Be Vutilisation dvs pro » 
dulls liyneux pour Valimentation du betail), E. Her. — Compt. Pend., 118 (1.894), No, (J, 
pp. 291-294. 

Experiments in replacing the coarse fodder with prepared pulverized wood 
and sawdust ( Versuche liber den Ersatz der liauhfiitterartm dureh prdparicrles Holz- 
mehl und Sagespane), O. Kellner et al. — Sachs, landw, Ztsehr ., 1894, No. 1, pp. 2-8, 

Is sawdust of value as food? ( Haben Siiyespdne Fullerwerth t), F. Leii.mann. — 
Ztsehr. landw. Fier. Hessen, 1894, No. 5, pp. S3, 34. 

Ensiling twigs to be used as food for stock (Uensilage de la ramiUe aUmentawe), 
L. G ran de a U. — Jour. Ayr, Prat., 57 (1898), No. 48, pp. 770-772. 

Feeding twigs to cattle (Valimentation du Miail awe tvs vanities d’arhrvs), L. 
Geandeau,— Jour. Ayr . Prat., 57 (1893), No, 49, pp, SOB-812. 
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The recognition of Clienopodium seeds in flour (Leber Chvnopodin und den 
Naehweis den Chenipodhimsamens in Mehlproduklni), C. Bacmert and K. Haliterx.-- 
Arch. Pharm931, pp. 648-658; abs. in Cham. Centbl., 1894,1, No. 5, p. 494 . 

The distribution of weeds through the feeding of bran ( Verunkraninug (lev Sicker 
Uurch Kleiefultcruny). — Ztsehr. Pjlanzenkrank., 4 (1894), No. 1, pp. 59, GO. 

A simple method for the recognition and approximate determination of sand 
in feeding stuffs, flour, etc. ( Uel>er cine cinfache Met hade fur den Nachwek und die 
mi nahcrude Bvstinmung von Sand in FnUermUteln, Malden und deyl.), A. Emmerling.— 
Ztsehr. anal if L Cham., 88, No. 1, pp. 46-48. 

What degree of rancidity of table oils renders them unfit for use as food? 
(Wie A ark run zip diirfen Spciseale sein bevor me zu Genusszwecken nnbravchbar sindf), 
II. NOKKDrJNGKU.— Ztsehr. anyew. Cham., 1S94, No. 8, p. 79. 

The feeding of farm animals (Uebvr die ErnUlmmg dvr landwitthaelwftlichen Nutz- 
tiere), E, Schulze.— Landw. Jahrh. Schweiz, 7 (1898), pp. 189-199. 

Effect of the care of milch cows on production (Kinjlnss der Korperpjlcye helm 
Milch rich), BACK ha m.—Jonr. Landw., 41, No. 4, pp. 384-944. 

The production of milk (He la production du Jail), 0. Corne vin.—P aris: G . Mas¬ 
son. 

Observations on the individual cows of a herd for one year (Jahresmclkergel >- 
nisse der JVeende Knhherde), Back ha its. — Jour. Landw., 41, No. 4, pp. 305-340. 

The rearing of calves (Die AufzuM des Kalhes), A. Kramer. — Landw. Jahrh. 
Schewiz, 7 (1893), pp. 151-188. 

Experiments on the utilization of sweet skim milk by feeding it to lambs 

( I ersuch liber Verwertung von sitsser Mu yen nil eh dureh JJimmermast), Bacjctiaus.— 
Jour. Landw., 41, No. 4, pp. 340-348. 

A contribution to the history of horse breeding in Germany ( Dus althessisehe 
Gestiit Zapfenhnrg und Beherkek. Kin Beitray zur Gesohichte der deutsehen Pfcrdezucht), 
\V. C Elf land. — Landw. Jahrh., 43, No. 1, pp. 99-118. 

Possibilities of agriculture without animal husbandry in Sweden (Kan jord- 
bruk ntan Jcreatursskotsel wed hopp oni frumyaang drifvas inom Sverige), S. Eitodin.— 
Kyi, Landt. Akad. llandl, Tidskr., 34 (1898), pp. ’498-316. 

A text-book on animal husbandry (Busdyrhruge.t), 8. G. A. Tuxen.— Copenhagen; 
P. G. Philip sen, 1893, 3d ed., pp. 403. 

On fish culture in ponds ( A'r alimannare ia for andc af JiskuppJmining i dammar has 
oss onskrdrdt, och after hvilken plan biir i saa fall delta ske), B. Ltiniiberg.— Kyi. Lauilt, 
Akad. Handl. Tidskr34 (1893), pp. 3/6-340. 

VETERINARY SCIENCE AND PRACTICE. 

Contagious foot and mouth disease in Skaane (Sweden) during 1892-93 
(SmitUmmi mul - ooh kltifsjuka i Skaane under aarcn 1894- 93), E. Soiiauu.— Kgl. Landt, 
Akad. Jlandl, Tidskr., 34 (7893), pp. 376-380. 

Contagious diseases of cattle and swine (Smitlosamma sjnkdomur hos notkrealur 
och svin), J. Wkttkrwik.— Nord. Mejerie Thin., 9 (1894), pp. 4-6, 15, 16. 

Contribution to the knowledge of a disease of the udder known as yellow 
“Galt” (Beitray zur Kenntniss das gelhen (lattes), E. Zsohokke.— Landw. Jahrh . 
Schweiz, 7 (1898), pp. 400-409. 

The development of charbon in the rabbit (Ddveloppenient da charbon eltez le taping 
WERIGO.— Ann. Inst. Pasteur, S (1894), No. 1, pp. 1-53, plates 8. 

Concerning the antiseptic value of ozone (Sur la vat ear anlisepiique de V ozone), 
J. be Christmas. — Ann. Inst. Pasteur, 7 (1893), No. 11, pp. 776-780. 

The effect of glauber salts on the udder and on the milk of cows (Iteher die. 
Wirlmng des Glauhersalzes anf die BeBchaffenheitdesEuters und der Milch beiniMndvieh), 
E. Hess, F. Schaefer, and M. Lang.— Landw. Jahrh. Schweiz, 7 (1893), pp. 410-848. 

A contribution to the knowledge of the danger of tuberculous infection by 
means of ordinary milk (Contribution d la question de Vinfection tubercnlease par le 
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tail ordinaire), St. FriTs .—Dent. Ztsehr. Thiermed,, Mar., .1893; ahs. m J.ww. 
Pasteur, 7 (1893), No. 11, pp. 796-799. 

Rep nt on the sanitary condition of domestic animals in Belgium In 1892 
(liapport sur Vital sanitaire ties animaux domesUques en 1802), L. S'l’UiiiVLK. — Bui. Min. 
Ayr. Belgique, 9 (1.893), No. 5, pp. 149-249. 


DAIRYING. 

Tire milk records of American cows (Milcherglebiglmt amcrihemsehcr Kiihc and 
Produktionskosten der Milch in Amerika), J. H. Vogel. — Dent . landw. Presae , 21 (1894), 
No. 6, pp. 43, 44. 

Milk, tlie composition and properties of that from different kinds of animals 
and means of detecting adulterations of cows’ milk (Milch), E. Melssl.— Ztsehr. 
Nahr. Uniersueh. Hyg., 7, No. 24, pp. 434-445. 

Milk with an abnormally low fat content (Mjolk med ahnormt l nag fell halt ).— 
TidsJcr.f. Landiman, 15 (1894), pp. 9-13. 

The effect of peanut cake, palm-nut cake, and cotton-seed cake on the fat 
content of milk (Die Be&nftmsung des Pcttgehaltes der Milch dureh rersehiedene 
Kraftfu.ttermittel), Backiiaus. — Jour. Landw., 41, No. 4, pp. 328-332. 

Swedish butter exhibitions (Svenska smorprofmng ante ).— Tidskr. j\ Landiman, 
15 (1894), pp. 29-35; Nord. Mejerie Tidn., 9 (1894), pp. 28, 29. 

The water content of butter (Untersuchiingen hetreffs des Wassergehalis der But¬ 
ter ), W. Hofmeister. —A 1)8. in Milch-Ztg., 23 (1894), No. 4, p. 51. 

The new methods for determining fat in milk and their importance in dairy¬ 
ing (Ueher die neuern Methoden sur Bestimmung des Pcttgehaltes der Milch and die 
Bedcutung der set hen fur die Praxis des Molkereiivesens), E. Schulze. — Landw. Jahrh. 
Schweiz, 7 (1893), pp. 62-71, fujs. 8. 

The employment of the eudiometric method in testing milk, rennet, and 
water for cheese-making (Die Amvendung der eudUmeirisehen Methods sur Vnter- 
suchung von Milch, Lab, und Wasser su Kdsereizwecken), F. Scha efer. — Landw. Jahrh. 
Schweiz, 7 (1893), pp. 72-80, jig. 1 . 

On the manufacture of cheese in Switzerland and Holland ( Om ostUlverk - 
ningen i Schweiz och Holland), A. FjriYs. — Nord. Mejerie Thin., 9(1894),pp. 1.7,18, 30,83. 

Experiments in the prevention of excessively porous cheese (Ueher oblige Ver- 
suche, die Bldhung der Ease, zu verb indent), E. VON Fre[JDENRETOH. — Landw. Jahrh. 
Schweiz, 7 (1893), pp. 81-87, jigs. 4. 

Manufacture of condensed milk as a proposed colonial industry,E. C. Wood.— 
Jgr. Gas. N. S. Wales, 6 (1898), No. 12, pp. 931-928. 

Studies on Oidium lactis ( Ueher Oidium lactis ), M. Land and E. von Freuden- 
reicii. — Landw. Jahrh. Schweiz, 7 (1893). pp. 229-287. 

Results of the inoculation of milch cows with cultures of the bacillus of diph¬ 
theria (Besuliats de Vinociilation de vaches laitierea area des cultures de haeAlle do la 
dipiherie ), A. C, Abbott. — Jour. Path.; aha.in Ann. Inst. Pasteur, 7 (1898), No. 11, pp, 
794-798. 

technology. 

Vinegar, E. Collens.— Analyst, 1894, Peh.,pp. 33-36. 

The ratio between glycerine and alcohol in natural wines ( Ueher das Ycrhalt- 
niss zwischen Glycerin and ATkohol inNaturweinen), A, Borntragkr. — Ztsehr. augew. 
Chem., 1894, Nq. 1, pp. IS, 14. 

Report of wine culture congress held at Montpellier, June 12-15, 1893. I. 
Phylloxera and American grapes. II. Grape diseases (Am dem let-stem Weinkau- 
Kongvess in Montpellier) — Abs. in Ztsehr. Pflanzenhrmk4 (1894), No. 1, pp. 47-55. 

Statistics of the wine and cider production of France and Algeria (Produc¬ 
tion des vine et des mdres en 1892).—Jour. Agr. Prat., 57 (1893), No. 49, pp. 804-808. 



Alabama Cane bra ice Station.—J. A. Stuart, veterinarian of the station, has 
resigned and J. F. Connor, D. v. m., has been elected to fill the vacancy. 

Purdue School of Agriculture.— The second ami mil excursion of students in 
live stock husbandry at the school occurred early in March and occupied about 
a week. The route lay south through Indiana, to Lexington, Ivy., and from there 
to Richmond, Va., then back to Lafayette, IiuL It included visits to the farms of 
famous breeders of horses, cattle, and sheep, and incidentally to a number of places 
of historic interest. The party was personally conducted by Prof. C. S. Plumb. 
Last year the excursion -was a great educational success, and fully as much was 
expected this year. 

Maine Station. —W. Balentine, professor of agriculture in the college and agri¬ 
culturist to the station, died February 20. 

South Carolina Station.—W. L. McGee, assistant director of the Mississippi 
Station, has been, elected agriculturist to this station, vice J. S. Newman, resigned ; 
and J. N. Hook has been elected secretary of the board of control. 

Wyoming Station.—F. J. Niswander, entomologist of the station, has prepared 
an exchange list of Wyoming Col copter a which will be sent to any one desiring to 
exchange. 

The Climate of Louisiana. —The climatic conditions of north and south Louis¬ 
iana and their adaptability to the staple crops, cotton and sugar cane, are briefly 
discussed by R.E. Kerkham in the American Meteorological Journal for February, 1894 
(pp. 430-482), on the basis of data collected by the State weather service during 
the past six years. 

Certain Climatic Features of Maryland.—I n American Meteorological Journal 
for February , 1894 (pp, 420-488), W. B. Clark calls attention to the remarkably diversi¬ 
fied physiographic features of Maryland, and shows from tabulations of all obtaina¬ 
ble records of temperature and precipitation the “very intimate connection between 
the leading features of the climate and topography of the State.” 

The chemical and physical in vestigation of soils. —This is the ti tle of a paper 
by Eh W. Hilgard, read before the World's Congress of Chemists at Chicago, and 
published in the Journal of the American Chemical tSociety, Jan,, 1893 (pp, 84-47), 
The author summarizes his views on the value of chemical and physical soil 
examination from a, practical standpoint, and discusses methods used and results 
obtained, especially upon virgin soils. 

“There is one invariable rule-as regards plant food percentages to which in virgin, 
soils I fail to find a single exception. It is that all having high percentages are 
highly productive, unless physical conditions render them uncultivatable. 

“ The reverse is by no means generally true, for there are soils having what must 
he considered very low percentages that nevertheless prove both immediately pro¬ 
ductive and of considerable durability.” 

The soils of this last class are, however, almost invariably coarse sandy ones. In 
order that they may ho thrifty, it is necessary that the ratios of the several plant 
food ingredients among themselves should not fall below certain values. Invest!- 
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gation of those, ratios has shown that the substance which assumes commanding 
importance is lime.” 

“ The most general expression I can give to the results of .my discussion of the anal¬ 
yses of virgin soils with respect to lime is that in its presence (in adequate propor¬ 
tions) much smaller percentages of the other plant foods will suffice for high and 
lasting productiveness; and that much less lime suffices to produce this effect in 
{ light 7 than in ‘heavy’ soils. It thus appears, then, that the question of the 
adequacy of plant-food percentages is largely dependent upon the proportion of lime, 
as well as upon, the physical character of t he soil.” 

The presence or absence of adequate amounts of lime in soils is readily recogniza¬ 
ble by vegetation. Upon the presence of “lime plants” experienced frontiersmen 
and land experts base their successful locations of good. land. 

“ That 6 a limestone country is a rich country ’ is an old adage, easily verified by 
any one wlio observes the geological map as he travels. But the adage holds true 
not only of limestone districts, hut also of those which from other causes have a. 
notable proportion of lime in their soils. The most striking example of the latter 
class is the entire arid region of America, as well as of Asia and Africa.”* 

Prize for botanical MONOGRAPH.—The competition for the prize of 500 francs, 
founded by DeCandolle for the best monograph on a genus or family of plants, has been 
opened by the Socwte de Physique et d? Historic Naturrtlc, of Geneva. The memoirs may 
be written in Latin, French, German, English, or Italian, and should be sent to the 
president of the society before January 15, 1895. Members of the society can not 
compete. 

Germination tests of tobacco seed. —A germination test made of seed of 12 
varieties of tobacco from the United States and of 4 Australian varieties is recorded in 
Agricultural Gazette of New South Wales, 6 (1898), No, 18, pp. 940, 947 . The percent¬ 
ages of germination were as follows: Big Frederic, 89; Connecticut, 63; De llongrie 
Debroe, 67; Fly River, 63; Iiavanna, 16; Hester, 17; Hyco, 22; Maryland, 01; Orinoco, 
6; Primus, 88; Sterling, 23; Tuckahoe, 9; Virginia, 79; White Burley, 47; Yellow 
Prior, 14; and Yenidjek, 56; an average of 45 per cent for all varieties tested. The 
germination period ranged from five days for Primus to eleven days for Orinoco. 

Cooking food for cattle. —In Molkerei Zeitimy (7 (1898), No. 48, p. 878), B. 
Rost summarizes the advantages of cooking food for cattle. He found that cooking 
gave an increase in milk production; increased the palatability of the food; induced 
cattle in cold weather to take more water into their systems than when dry feed 
and cold water were relied on; and saved the food, which would otherwise be con¬ 
sumed in raising the food to the temperature of the animal body. To avoid injury to 
the animals’ health lie recommends that not over one fifth of the total food he cooked, 
and that food should never be ottered when warmer than 31.2° to 37,5° C. In 
portions of Germany cooked food is largely used for heifers, cows, and oxen, and 
the result is entirely satisfactory. 

Poisoning calves by feeding cotton-seed meal.— In Milch Zty,, 88 (1894), No, 
3, pp. 88,89, there is a note on the injurious effect of feeding large quantities of 
cotton-seed meal to calves. In the summer of 1893 Tietze investigated several cases 
in which the death of calves aged 9 to 12 months was attributable to the use of 
cotton-seed meal. These calves received 3 heaping liters (more than 3 quarts) of 
cotton-seed meal daily in addition to skim milk, hay, and linseed cake. About ten 
days before death symptoms of disease were noticed. 

A NEW METHOD of churning.-— In La Larliere (1893, No, 18) Dr. II. W. Massalsky 
proposes to mix the separator cream with unequal amount of water at 60° to 70° C., 
or with five or six times this amount of water, run the mixture through the separa¬ 
tor again, and then churn the cream thus separated. It is claimed that in this way 
a purer fat is obtained, nearly free from casein and other fat-free materials. As a* 
result the butter is more quickly churned and keeps longer. About twenty minutes 

. *See U. S. Weather Bureau, Bulletin No. 3; E. S. K,, vol, iv, p, 276. 
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was required for the churning at 17° C. No data arc given as to rne loss of fat by 
this method of treatment or the, percentage of water in the butter. A series of trials 
of the met hod, controlled 'by analysis of the products, would be of interest. 

The Russian minrvtuy of ao in culture.-— Following the example of western 
Europe and the United States, the Russian Ministry of Agriculture is organizing 
special bureaus in the interest of rural economy. These are to he attached to the 
scientific, committee of the ministry, and include the following bureaus: Agronomy, 
botany, zoo logy and zootechnies, bacteriology, entomology, meteorology, farming, 
mechanics, and forestry, and a, bureau for the study of the soil. A specialist will be 
placed a t the head of each bureau. The scientific committee of the ministry will be 
divided into two sections—rural economy and forestry. Eepresentatives of the Im¬ 
perial Institute of Experimental Medicine will be invited to investigate measures for 
combating harmful insects and vegetable parasites. The bard lesson of the famine is 
bringing forth good results, and great efforts are being made by the (lovernmei.it to 
improve in every way practicable the condition of farming and rural economy in 
Russia. 

Recent articles by station workers.— American Jgrieallurisl for February, 
1894: Fungi on weeds, B. D. Ifalsted; Raising tigs from seed, F. W. Massey •; The 
curl of the peach, L. R. Taft. 

Torre,y Hullelin (rot. XXI): Club root in common weeds, B. D. Hals ted, pp. 70-78, 
figs. 11; Meliotropism in Vemia marylan dim, G. F. Atkinson, p. 81. 

Garden and Fared (rol. Vl'I): Wire netting for peas, II. M. Beckwith, pp. 88, 89. 

Agriculture of Pennsylvania: Agricultural experiment stations, II. P. Armsby, pp. 
121-CU; Peach yellows, G. G. Blitz, pp. 182-137. 

Second, Riennial Report of the Oregon State Hoard of Horticulture , 1893: The soils of 
Oregon, G. W, Shaw; Some fungus foes, and Floriculture, E. If. Lake; Drainage*., J. 
M. Bloss. J. II, Comstock contributes a paper on Mow to light insect pests. 

Personal mention. —Dr. W. Migukt has been'appointed professor of botany at 
Karlsruhe Technical High School, Dr. W, Laposclinikotf, professor of botany in 
Tomsk University, Siberia, and Dr. Zelinka, extraordinary professor of zoology in 
Graz University. 



MARCH, 1894. 


Fanners" Bulletin,, No. 14.—Fertilizers for Cotton. 

Division of Chemistry: 

Bulletin No. 39.—Experiments with Sugar Beets in 1893. 

Wbathe r Bereau: 

Monthly Weather Review, January, 1894. 

Bulletin No. 11.—Report of the International Meteorological Congress at 
Chicago, August 21-24, 1893, part i. 

Bulletin B.—Currents of the Great Lakes as Deduced from the Movements of 
Bottle Papers During the Seasons of 1892 and 1893. 

Office of Experiment Stations: 

Experiment Station Record, vol. v, Nos. 6 and 7. 

Bulletin No. 19.—Organization Lists of the Agricultural Experiment Stations 
and Agricultural Schools and Colleges in the United States. 

Office of Road Inquiry: 

Bulletin No. 2.—Proceedings of the Minnesota Good Roads Convention at St. 
Paul, Minnesota, January 25, 26, 1894. 


MARCH, 1894. 


Agricultural Experiment Station of the Agricultural and Mechanical 
College of Alabama : 

Bulletin No. 53, January, 1894.—A New Milk or Water Sterilizer. 

Bulletin No. 54, February, 1894.—Tobacco. 

Agricultural Experiment Station of the University of Arizona: 

Bulletin No. 9, November, 1893.—Insects and Insecticides. 

Bulletin No. 10, December, 1893.—Experimental Work at Willeox. 

Arkansas Agricultural Experiment Station: 

Bulletin No. 25, December, 1893.—Unsound Corn and Forage as a Cause of Dis¬ 
ease in Live Stock; Colic in Horses and Mules; Some Further Experiments 
with Texas Cattle Fever. 

Colorado Agricultural Experiment Station: 

Sixth Annual Report, 1893. 

The Connecticut Agricultural Experiment Station: 

Seventeenth Annual Report, 1893.-—Parts ii and hi. 

Stores Agricultural Experiment Station: 

Bulletin No. 10, March, 1893.—Results of Experiments with Fertilizers on Dif¬ 
ferent Classes of Soils. 

Bulletin No. 11, April* 1893.—Summary of Animal Report for 1892. 

Bulletin No. 12, February, 1894—The Ripening of Cream by Artificial Bacteria 
Cultures. 
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The Dfxawake College 'Agricultural Experiment Station: 

Bulletin No. 23, March, 1894.—Texas Fever. 

Agricultural Experiment Station of the University of Idaho: 

Bulletin No. 5, October, 1893.—The Relation, of Meteorology to the Agricultural 
Interests of Idaho. 

Bulletin No. 6, January, 1894. (Annual Report, 1893.) 

Agricultural Experiment Station of Indiana: 

Bulletin No. 48, January, 1894.—Experiments with Small Fruits, 

Bulletin No. 49, March. 1894.—Sugar Beets. 

Iowa Agricultural Experiment Station: 

Bulletin No. 22, 1893.—A Study in Churning; Composite Samples at the Cream¬ 
ery; Chromate Preservatives; Rennet Extracts; Sand Cherries for Stocks; 
Rose Hybrids. 

Bulletin No. 23, 1893.—Soiling; A Study of Ripening Corn; Injurious Insects; 
Crossing Cucurbits; Fungus Diseases; Sugar Beets; Rainfall Record. 
Louisiana Agricultural'Experiment Stations : 

Sixth Annual Report, 1893. 

Bulletin No. 24, February, 1894.—Sugar Cane. 

Maine State College Agricultural Experiment Station: 

Bulletin No. 5, January, 1894.—Waste of Fat in Skimmed Milk by the Deep-set¬ 
ting Process. 

Bulletin No. 6, January, 1894.—Fruit Culture. 

Maryland Agricultural Experiment Station: 

Sixth Annual Report, 1893. 

Bulletin No. 24, February, 1894.—Composition of Commercial Fertilizers Sold in 
the State. 

Bulletin No. 25, March, 1894.—Agricultural and Horticultural Departments. 
Massachusetts State Agricultural Experiment Station: 

Bulletin No. 51, March, 1894.—Commercial Fertilizers; Analyses of Fodder 
Articles. 

Hatch Experiment Station of the Massachusetts Agricultural College: 

Meteorological Bulletin No. 62, February, 1894. 

Missouri Agricultural College Experiment Station: 

Bulletin No. 19, October, 1892.—Soils and Fertilizers. 

Bulletin No. 22, July, 1893.—Seedling Strawberries. 

Agricultural Experiment Station of New Mexico: 

Bulletin No. 12, November, 1893.—The Value of Rio Grande Water for Irrigation, 
New York Agricultural Experiment Station: 

Eleventh Annual Report, 1892. 

Bulletin No. 66 (new series), January, 1894,—Analyses of Commercial Fertilizers 
Collected in the Fall of 1893. 

Bulletin No. 67 (new series), February, 1894.—Experiments in Preventing Pear 
Scab in 1893. 

Bulletin No. 68.(new series), March, 1894.—Investigations Relating to the Manu¬ 
facture of Cheese, part v. 

Cornell University Agricultural Experiment Station: 

Bulletin No. 62, January, 1894.—The Japanese Plums in North America, 
Bulletin No. 63, March, 1894.—Cooperative Test of Sugar Beets. 

North Carolina Agricultural Experiment Station : 

Bulletin No. 95, January, 1894.—The Fertilizer Control during 1893. 

Bulletin No. 97, January, 1894.—Digestion Experiments. 

Special Bulletin No. 16, February, 1894.—Fertilizer Analyses and the Fertilizer 
Control. 

Special Bulletin No. 17, March, 1894.—Fertilizer Analyses and the Fertilizer 
Control. 

Special Bulletin No. 18, March, 1894.—Fertilizer Analyses and the Fertilizer 
Control. 
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North Dakota Agrioultural Experiment Station: 

Hill let in No. 12, January, 1894.—Transplanting Onions. 

Onit» Agricultural Experiment Station: 

Bulletin No. 50, November. 1893.—Experiments in Feeding’ for Milk. 

Oklahoma agricultural Experiment Station : 

.Bulletin. No. 7, July. 1893.—Water Analyses. 

Bulletin No. 9, January. 1894.—Test of Varieties of Vegetables, 1893. 

Bulletin No. 10, April, 1894.—Corn. 

Oregon Experiment Station : 

Bulletin No. 27, December, 1893.—Plant Diseases: Their Cause and Prevention. 
Bulletin No. 28, January, 1894.—Continuation of Experiments in Pig Feeding. 
The Pennsylvania State College Agricultural Experiment Station: 

Annual Report, 1892. 

South Carolina Agricultural Experiment Station: 

Sixth Animal Financial Report. 1893. 

Bulletin No. 9, March, 1893.—Experiments with Irish Potatoes. 

Bulletin No. 10, April, 1893.—Notes on Varieties of Beans. 

Bulletin No. 11, April, 1893.—Analyses of Commercial Fertilizers, part I. 
Bulletin No. 12. May, 1893.—Cooperative Soil Tests of Fertilizers. 

South C akolixa Agric u ltu rat. E x p i: riment Statu in— C oi i tinned. 

Bulletin No. 13, July, 1893.—Analyses of Commercial Fertilizers,.part n, 
Bulletin No. 14, August, 1893.—Experiments with Corn. 

Bulletin No. 15, March, 1894.—Fertilizer Experiments with Corn. 

Tennessee Agricultural Experiment Station : 

Sixth Animal Report, 1893. 

Vermont Agricultural Experiment Station : 

Bulletin No. 40, December, 1893.—Spraying Potatoes. 

Virginia Agricultural and Mechanical College Experiment Station: 
Bulletin No. 30, July, 1893.—Grape Culture. 

Bulletin No. 31, August, 1893,—Tests for Fertilizers on Corn. 

West Virginia Agricultural Experiment Station: 

Bulletin No. 34, December, 1893.—Fertilizer Analyses for 1893. 

Bulletin No. 35, January, 1894.—Defects in. Wood Caused by Insects. 

Bulletin No. 36, February, 1894.—Black Holes in Wood. 

DOMINION OF CANADA/ 

Department of Agriculture: 

Bulletin No. 20, February, 1894.— 1 Tuberculosis. 

Ontario Agricultural College Experiment Station: 

Nineteenth Annual Report, 1893. 
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Vol. V. JSTo. 9. 


A Division of Agricultural Boils lias recently been established in the 
Weather Bureau of this Department. Prof. Milton Whitney, whose 
investigations in soil physics at the experiment stations in Xorfcli 
Carolina, South Carolina, and Maryland have attracted wide attention, 
has been appointed chief of the new division. It will be the duty of 
this division to supplement the present work of the Weather Bureau 
by continuing the study of rainfall after it enters the soil, and of the 
temperature of the soil, and to keep a continuous record of the moisture 
and temperature conditions within some of the most important types of 
soil in the country. Rain is of little benefit to plants.until it enters 
the soil, where it can be absorbed by their roots; so it is extremely 
important to continue the study of the rainfall further than has here¬ 
tofore been done, and to keep a record of the amount and distribution 
of the moisture and temperature within the soils adapted to different 
agricultural crops. The actual conditions of air, moisture, and temper¬ 
ature which soils are able to maintain largely determine what classes 
of plants are adapted to the soils on account of the influences on their 
development, yield, texture, quality, vitality, and time of ripening. 
The relative amount of moisture maintained by different soils for the 
use of plants, and the relative temperature of soils, depend very 
largely upon their texture, so that, even with the same rainfall and 
exposure to heat, different soils may maintain very different conditions. 

The meteorological conditions within the soil which are unfavorable 
to certain kinds of plants may be extremely favorable to other kinds, 
and may thus offer advantages for special agricultural operations which 
can not be carried on in other soils. 

This adaptation of certain soils and localities to special crops and 
agricultural interests may be seen in all parts of the country, and is 
very largely due to the ordinary atmospheric meteorological conditions 
and to the relation of the different soils to these conditions. 

When the conditions favorable to different agricultural interests are 
once ascertained, and when the conditions maintained by different types 
of soil are known, a basis will be provided for the classification and valu¬ 
ation of lands for different classes of crops and for the more intelligent 
improvement of lands. 
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It is coming to be believed, furthermore, that the deterioration of 
lands is not cine directly to the loss of plant food by crops so much as 
to the change in physical conditions or structure of the soil, and a change 
in the conditions of moisture and temperature which the soil can main¬ 
tain. Under the influence of the artificial conditions of cultivation, 
manuring, and cropping, the texture of the soil changes. It may become 
closer and more retentive of moisture, and supply too much moisture 
and too little air to the roots of plants, or it may become too open and 
porous and be too little retentive of moisture for the best development 
of plants. 

To aid in carrying out the investigations planned, stations will be 
established in the most important established soil types, where records 
will be kept of the soil moisture and temperature by the regular or 
volunteer observers of the Weather Bureau, or, when these are not 
properly located for this work, by others who may be interested in 
the work. It is hoped that the experiment stations, the agricultural 
colleges, the State weather services, and other institutions and indi¬ 
viduals interested in this line of work will cooperate as the investiga¬ 
tions develop. 

The recent report by H. Snyder upon a comparative study of the cul¬ 
tivated and uncultivated soils of Minnesota (p. 857) confirms in a strik¬ 
ing manner the conclusion of Hilgard that “in case of soils cultivated 
without fertilizers, even for a considerable length of time, chemical 
analysis will afford us valuable indications not only regarding their 
general character but also in respect to the most important soil ingre¬ 
dients most likely to have been reduced below the level of profitable 
culture, [and] so long as virgin spots, fairly representing cultivated 
soils, exist, the results obtained by examination of the former can be 
fruitfully applied to the latter.” The chief significance of the investi- 
tion, however, seems to lie in the suggestions it conveys regarding the 
value of a careful study of the humus of soils. 

As may be seen in the report referred to, a study of samples from all 
parts of the State of Minnesota of uncultivated soils and of those sub¬ 
mitted to continuous grain cropping without rotation or other treat¬ 
ment from ten to fifteen years, showed that the humus and nitrogen in 
the latter has been reduced to from two thirds to one half of that in 
the former; and that the decline in fertility of the cultivated soils is 
clearly due to this decrease of humus, involving a decrease of available 
phosphoric acid as well as of nitrogen and a lessening of the water¬ 
holding power of the soil. This conclusion is further confirmed by the 
observed fact that mineral fertilizers alone have not been able to restore 
the original productiveness of these soils, but that the use of barnyard 
manure and the practice of a system of rotation which increases the 
organic matter of the soil has proved an effective means of renovation. 

An exaggerated importance was attached to humus by the older 
agriculturists, who considered it a direct and essential element of plant 
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food, and believed that the amount of it present in a soil was a safe 
index of its fertility. 

The so-called humus theory, promulgated by Einliof and Thear, 
rested in part, at least, upon the observed fact that such materials 
as animal excrement or well-rotted barnyard manure, which supplied, 
the soil with an abundance of humus, possessed a marked fertilizing 
power. It was strengthened by the discovery of Petermarm that soils 
contain a considerable amount of diffusible organic matter, and of Detrner 
that certain of the constituents of humus are, to a limited extent, taken 
up by pea plants. While the investigations of these and other scientists 
leave little doubt that some of the constituents of humus, as well as 
other organic substances, can be taken up directly by certain plants, 
the weight of authority, including De Saussure, Braconnot, Sprengel, 
and Liebig, is in favor of the view that, as regard agricultural plants 
at least, neither humus nor any of it components have any practical 
significance as direct food for plants. On the other hand Deherain, 
who has investigated this subject for a number of years (E. S. IE, 
vol. v, p. 18), maintains that while Graminece do not need liumus, 
legumes (clovers, at least) require this substance, and that “it is 
probably to the disappearance of humus in a constantly unmanured 
soil that we must assign failures observed when we attempt to grow 
clover continuously on the same soil. 57 As far as the results of 
his experiments have been published, however, there is little to prove 
that the beneficial effect of the humus on leguminous plants was not 
due to indirect rather than direct action m the soil. 

It is fair to conclude that aside from improving the tilth, permeability, 
and absorptive power of soils the more important functions of humus 
are to supply by its decomposition the nitrogen required by plants, 
and the carbonic acid which renders plant food available. It, more¬ 
over, yields certain organic acids which, as Grandeau has pointed out, 
may assist materially in rendering the plant food elements of the soil 
available. According to Hilgard, the amount of phosphoric acid usu¬ 
ally found associated with humus varies from one tenth to five tenths 
of the total amount in the soil, indicating in many cases the amount 
of this element available to plants in actual practice. 

We see, then, that besides being a great reservoir of nitrogen/ seizing 
upon it and holding it back from waste by drainage and supplying it 
gradually by nitrification as the plant requires, humus is an indirect 
means of supplying the plant with other fertilizing elements. 

While the investigations of Snyder may not have developed any new 
facts in relation to the nature and functions of humus in the soil, they 
suggest new lines of study, quicken interest in chemical soil analysis in 
general, and yield results of great practical significance. They confirm 
in an emphatic manner the statement of Storer, that “farmers are wholly 

* Humus contains, according to Hilgard, 3 to 6 per cent of nitrogen in regions 
of summer rains, but a higher percentage in arid regions. 
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right in attaching great importance to the preservation of humus in 
their soils, though the old theories, "by which the practice has "been 
justified, are for the most part untenable.” 

Prof. F. Lam son-Scribner, of the Tennessee Agricultural College and 
Experiment Station, has been appointed agrostologist to'this Depart¬ 
ment. The manner of Prof. Scribner’s selection for the place testifies 
strongly to the high place he holds in the estimation of the leading 
botanists in the country. As soon as the creation of the place was 
decided upon, letters were addressed to twenty-four of the leading 
botanists in the country, advising them of this intention, and they 
were invited to suggest the names of persons whom they regarded as 
best fitted for the place. A majority of the parties so addressed recom¬ 
mended Prof. Scribner as the right man, provided his services could be 
secured. His duties will consist in tbe preparation of monographs on 
grasses, care of the grasses of the herbarium, identification of grasses 
sent to the Department for that purpose, correspondence on this sub¬ 
ject, and supervision of any special investigation of grasses and forage 
plants which may be undertaken by the Department. 

There are no means for estimating with any degree of accuracy the 
total value of the grass production of this country, hut the value of 
the average hay crop exceeds $400,000,000, and while no data are avail¬ 
able to estimate the annual value of the pasture lands, it is clear that, 
added to the hay value, a total grass product will result probably more 
valuable than any other single crop in the country. The importance 
of collecting and imparting useful information regarding our grasses 
is therefore evident. 



METHODS OF STERILIZED SAND CULTURES EMPLOYED AT 
THE BERNBURG EXPERIMENT STATION. 


Prop. II. Hellriegel. 


The Bernburg Experiment Station is of especial interest to all stu¬ 
dents of agricultural science from the fact that here Prof. Hellriegel 
and Ids associates discovered the relation between microorganisms and 
the acquisition of atmospheric nitrogen by plants. In connection with 
a previous article it was stated (p. 747) that the studies which led to 
this interesting and important discovery were made on sand cultures. 
The present paper describes the methods employed at the Bernburg 
Station when it is necessary to exclude bacteria and other microorgan¬ 
isms from the cultures. 

NITROGEN AS FOOD OF THE LEGUMES. 

Certain microorganisms, fungi or bacteria, are essential to some of 
the vital processes of legumes, and especially to their acquisition of 
nitrogen. If these organisms are excluded, that is to say, if the legumes 
are grown in pure sand which contains no organisms and none are 
introduced during growth, the legumes behave in exactly the same 
manner as the grasses. Under these circumstances they do not acquire 
nitrogen from the atmosphere, and their development is proportional 
to the quantity of nitrogen supplied them in the soil. When peas, 
lupines, etc., are grown in sand containing no nitrogen and deprived of 
these organisms the development of the plant proceeds until the nitro¬ 
gen of the seed is exhausted. At this stage growth is checked and a 
starvation period sets in, just as in the case of oats or barley, and sooner 
or later the plqnt dies, usually before blossoming. Such a plant is 
found to contain almost exactly the same quantity of nitrogen as was 
originally present in the seed from which it grew. If a nutritive solu¬ 
tion containing nitrogen, in the form of calcium nitrate tor instance, is 
added to the sand in which the legumes are growing the growth of the 
plants continues and an amount of plant substance proportionate to 
the supply of nitrogen is produced. The yield, therefore, stands in a 
definite relation to the quantity of nitrogen at the disposal of the plant. 
One of the legumes best adapted to such a test is serradella. This 
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relation of dry substance to nitrogen supply is brought out by the fol¬ 
lowing experiment: 

Experiment with serradella in 1887. 


Nitrogen 

supplied. 

Yields of vine 
and seed. 

Gram. 

0. 000 
0.056 
0.112 

Grain. 

0.078 
2.88S 
6.540 


The yield varies with the nitrogen supplied in the soil, and, as in 
case of the grasses, the total plant substance is found to contain some¬ 
what less nitrogen than was originally added to the soil. The legumes, 
therefore, acquire no nitrogen from the atmosphere when microorgan¬ 
isms are excluded. 

But the behavior of these plants undergoes a marked change if certain 
microorganisms are added to the soil. When this is done the legumes 
thrive in sard free from nitrogen compounds and produce a normal 
yield. The entire amount of nitrogen required by the plant, exclusive 
of that in the sand, is supplied by the atmosphere. On examination 
the roots of these plants are found to be covered with the small knotty 
protuberances known as root tubercles. The roots of plants from which 
microorganisms have been excluded are found to be free from tubercles. 
These observations, made by Prof. Hellriegel and his associates, led 
them to infer that the root tubercles and the acquisition of atmospheric 
nitrogen by the legumes stood in the relation of cause and effect. 

It has been known for a long time that these tubercles occur very 
generally upon the roots of the legumes, and they have been looked 
upon as pathological growths produced by microorganisms. Brunehorst 
advanced the view that they were normal parts of the roots, and this 
view is still held by many investigators, including Frank and Tschirsch. 
Later a number of botanists, as Lundstrom, Ward, Yuillemin, and 
Prazmowski, proposed the theory that they were fungus products, and 
recently Beyerinck has referred them to the action of bacteria. 

Leaving the question as to the nature of the organisms, whether 
they are bacteria or other fungoid microorganisms, it has been demon¬ 
strated that the tubercles are produced by microorganisms. The fol¬ 
lowing very striking experiment by Prof. Hellriegel and his associates 
is in point as demonstrating their action. A small trace of the con¬ 
tents of a lupine tubercle was removed by means of an inoculating 
needle and transferred to the punctured root of a germinating lupine 
plant, which was then planted by the usual method in sterilized sand. 
Four plants thus inoculated and one not inoculated were placed in 
each pot, the uninoculated plant being placed in the middle. After 
some time the plants were harvested. The main root of each inocu¬ 
lated plant was covered, in the vicinity of the puncture, with numerous 
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tubercles. wMle those of the unmoetilated plants were free from them. 
Furthermore, dipping the germinating plants in water containing 
finely divided tubercles, or the addition of the contents of the tuber¬ 
cles to the sand in which the plants were grown, produced plants 
"whose roots were covered by numerous tubercles, while in control 
experiments they were entirely wanting. 

In the Bemhurg experiments in 1886 to 188S the plants were always 
inoculated by the addition of soil infusions to the sand. These were 
prepared by mixing a small quantity of a cultivated soil with water 
and allowing it to settle. The almost clear water was removed and 
used at the rate of 25 c. c. to each pot containing 0 pounds of sand. 
This quantity of infusion corresponded to about 5 grams of soil, and 
contained only from 0.3 to 0.7 mg. of nitrogen. It is, of course, impos¬ 
sible to explain the effects of the infusion by the action of these small 
amounts of nitrogen. The criticisms of these experiments by Frank 
are sufficiently confuted by the facts as since published. 

When the sand has been inoculated in this maimer the roots of the 
legumes planted in it become covered with tubercles. If, however, the 
infusion is first boiled or even heated at 70° C. for a short time and then 
added to the sand no tubercles are formed. This clearly proves that 
the question is one of the action of a fungus or other organism. Further¬ 
more, it is proved that different kinds of plants require entirely distinct 
fungi, and that not every cultivated soil contains all of these fungi. 
For instance, the fungus which produces tubercles on the roots of peas 
does not produce them upon lupines, and a soil which contains the pea 
fungus in large quantities may be quite free from the lupine fungus. 
Such a soil would produce tubercles upon the pea roots but not upon 
those of the lupine, and in fact just such cases have been met with. 

Characteristic differences appear, for example, between the beet soil 
used in the Bernburg experiments and a light sandy soil taken from 
where lupines were growing. When the sand of the station experi¬ 
ments is inoculated with an infusion from the beet soil, tubercles will 
be formed upon peas, vetches, lucern, and kidney vetch, hut not upon 
lupines or serradella. The same sand when treated with an infusion 
of the lupine soil will produce tubercles upon lupines, serradella, peas, 
and vetches,but none upon lucern and kidney vetch. These experiments 
are especially striking when the different plants are cultivated in the 
same pot so that those with and without tubercles may grow together, 
as will be referred to later. 

The best development and largest number of the tubercles are attained 
in soils quite free of nitrogen, and if the soil contains very much nitro¬ 
gen the formation of tubercles may be altogether suppressed even 
when the fungus necessary to produce them is present. Almost noth¬ 
ing is known regarding the functions of these tubercles. They are 
certainly not reserve supplies of plant food, but on the other hand they 
clearly have to do with the assimilation of nitrogen. 
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METHOD OF STERILIZED SAND CULTURES® 

In experiments upon nutrition with nitrogen the action of all sources 
of this element not contemplated in the plan of the experiment must 
of course be excluded. Tlie absolute purity of all materials used must 
therefore be insured. Furthermore, the glass pots should be painted 
so as to render them nontransparent and thus prevent the growth of 
alga? in the cultures, since, according to late investigations, these 
acquire the nitrogen of the atmosphere. 

If It were a question of keeping out all bacteria in the filling of the 
pots, and during the entire period of vegetation, the greatest pains 
would be necessary,* but the matter is somewhat simplified in such cases 
as that of the experiments referred to, where only bacteria which pro¬ 
duce the root tubercles of the legumes have to be excluded. As a rule 
these bacteria are abundant in every cultivated soil, and hence they 
occur everywhere in dust. But if they do multiply at all in the soil 
they do so very slowly, and are diffused but little, at least in the sand 
used in these experiments. From this it would seem that these bacteria 
can only develop in young roots. It thus becomes possible to make 
arrangements to fill and plant a hundred pots in the spring and to main¬ 
tain them throughout the entire period of vegetation without infection. 
It would be quite impossible to keep control of such a number of experi¬ 
ments as this if it were a question of the complete and certain exclusion 
of bacteria. This point should be kept in mind in considering the 
methods here described for filling the pots and managing the plants. 

The sand used in these cultures is sterilized by heating to a tem¬ 
perature of at least 150° 0. This is done in kettles in the preparation 
room. An iron kettle, built into a furnace, is filled to the depth of 
several inches with sand. This contains a second smaller kettle in 
which the sand to be sterilized is placed in a layer about 6 inches deep. 
The inner kettle, which is easily removed, is made of heavy sheet iron 
and provided with a cover. It holds from 125 to 170 pounds of sand. 
The sand is sifted into the kettle through a 0.5 mm. sieve, and the fire 
increased until the upper stratum of the sand reaches a temperature of 
at least 150° C. This temperature is maintained for at least two hours. 
The products of combustion from the furnace come in contact with only 
the outside of the outer kettle, so that the iron of the inner kettle never 
becomes heated enough to be oxidized. It is very important to avoid 
the admixture of iron oxide with the sand, and to prevent this only the 
sand which can readily be removed from the kettle is used. 

Meanwhile the pots are carefully cleansed and the quartz pebbles 
and cotton placed in them, as described in the preceding paper, and all 
the pots are brought to the same weight. The pebbles are then 
removed from each pot and placed in small shallow boxes made of wire 
gauze, each of which is provided with a tag bearing the number of the 
pot from which the pebbles were taken. AH the boxes and disks of 
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cotton are then sterilized by heat in a large drying oven made of iron 
and asbestus. All the apparatus used in filling the pots, as spoons and 
scoops for transferring and packing the sand, measuring glasses, mor¬ 
tars, etc., are placed in the oven and heated for two hours at 150 ° 0 . 

The nutritive solutions are measured out as usual, the phosphoric acid 
salts being kept separate, and made up to 300 and 200 c.c. respectively. 
The flasks are closed with a plug of cotton and the solutions boiled for 
at least half an hour. Nutritive solutions which may undergo decompo¬ 
sition by this boiling, as, for example, dibasic ammonium phosphate, are 
sealed up in glass tubes and heated in a water bath. Calcium car¬ 
bonate and other solid admixtures are sterilized in the drying chamber. 
Water is sterilized by boiling in flasks, or, if large quantities are 
required, sterilized water may be obtained directly from the copper 
still in the following manner: The water is first removed from the 
condenser and steam allowed to pass through the coil. Water is then 
returned to the condenser and the distillate caught in a large sterilized 
glass flask into which the end of the condenser is introduced, the 
mouth of the flask being tightly plugged with cotton. The flask is 
previously sterilized by washing with a solution of bichloride of mer¬ 
cury, 1 : 1000, and subsequent rinsing with sterilized water. When 
the flask is filled it is tightly closed with cotton and an inverted beaker 
and set aside until needed. The water is removed from these flasks 
by means of a sterilized siphon, the short arm of which is introduced 
through the cotton. The end of the long arm is closed by means of a 
rubber tube and pinch cock and the end of the tube below the pinch- 
cock is covered with cotton. To protect the end of the tube from con¬ 
tamination a test tube is slipped over it, the test tube being just wide 
enough to fit tightly over the cotton with which the tube is covered. 
All the apparatus not already mentioned is sterilized with a solution 
of bichloride of mercury, 1 : 1000. 

The pots are again carefully cleaned, rinsed with the bichloride 
solution, and wiped out with cotton soaked also in the bichloride solu¬ 
tion. They are next allowed to drain for a time and finally rinsed 
twice with sterilized water. 

The pots are filled in a room quite free from dust and the tubes, 
scales, etc., are washed with bichloride of mercury. When the appa¬ 
ratus in the drying oven has become cool it is removed and the pebbles 
are taken out of the boxes and placed in the pots to which they belong. 
As this has to be done with the hands, the latter must be previously 
sterilized. They are first thoroughly washed with soap; the finger 
nails are cleaned, and the hands dipped in bichloride solution and 
finally rinsed with sterilized water or with alcohol. The porcelain or 
enameled dish used to hold the sand is sterilized, as well as the pots, 
with bichloride of. mercury. ■ 

The sand is weighed out in the dish and the nutritive solutions are 
poured together and mixed with \% by the aid of spoony Jbe s mi is ttal 
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transferred to the pot as usual. The operation requires two persons, 
the hands of one of whom must be sterilized. Before the pots are filled 
quite full a glass tube to be used later in adding water is introduced.- 
This tube is bent to form two arms at right an¬ 
gles to each other, the longer arm being in form 
of a circle. The circular arm is placed in a hori¬ 
zontal position lb to 2 inches below the surface 
of the sand with the end of the short arm pro¬ 
jecting a little above the surface. The end of 
the long arm is closed, and its underside is per¬ 
forated with a number of small holes through 
which the water can pass slowly into the soil. 
The end of the short arm which projects above 
the surface of the sand is fitted with a rubber 
tube and covered with cotton (Fig. 20). This end 
is protected from contamination by a test tube 
in precisely the same way as the outlet to the 
fig. 2 o. sterOmni sand mil- s ipp on described above. The surface of the sand 
is covered with a disc of sterilized cotton and 
carefully protected from dust until ready for the planting. 

The question whether the culture medium is damaged to the disad¬ 
vantage of the plant by sterilization is not settled. As regards the 
sand it is not to be supposed that any changes can take place at the 
temperature to which it is heated. The lower portions reach a temper¬ 
ature considerably above 150° 0., very likely several hundred degrees, 
but are far from reaching red heat. In the experience of the station 
various plants, both Graminew and Leguminosce have developed nor¬ 
mally in sand sterilized in this way and without the appearance of any 
harmful symptoms. The inference is that the sand was unaltered. 
Changes are, however, more likely to occur in sterilizing the nutritive 
solutions, as the glass in which they are boiled is attacked by steam. 
There are many kinds of glass in the market which render water per¬ 
ceptibly alkaline on boiling. In Selecting glass vessels for this kind 
of experimenting it is well to take pains to get glass which resists this 
solvent action. To prevent chemical decomposition of the nutritive 
solutions, those which would decompose when mixed should be steril¬ 
ized. separately. 

STERILIZING AND PLANTING THE SEED. 

The seeds also must be sterilized in order to prevent their carrying 
germs into the pots. To this end they are immersed for two or three 
minutes in a solution of bichloride of mercury 1:1000, with agitation 
to remove the air bubbles. Some kinds of seed, as lupine, which do 
not readily absorb water, are first allowed to soak for a short time in 
water until the outer layer has become thoroughly wet and then steril¬ 
ised with bichloride solution* 
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After sterilization all seeds are repeatedly washed with boiled water 
and placed in the. germinating medium. This medium consists of moist 
sterilized sand, which is placed in a crystallizing dish, covered by a 
second dish just large enough to slip over it. Both pans are sterilized 
with bichloride solution. 

The seeds are planted as soon as they have germinated. In planting 
the use of two large platinum spatulas is recommended—a straight 
one for loosening the germinated seeds and a bent one for pressing 
them into the sand of the culture pot. A pair of forceps and a plati¬ 
num dish in which to lay these implements when not in use are also 
very convenient. These all may be easily sterilized by heating to red¬ 
ness. When the planting is finished the pots are lightly covered with 
discs of cotton batting which have been previously sterilized in the 
drying oven, and allowed to stand in a place free from dust until the 
germinating plantlets make their appearance. 

In spite of the pains taken, the cultures may become contaminated 
very easily at this time and it is therefore necessary to provide the 
pots with a tightly fitting cover as soon as possible. Instead of plant¬ 
ing twice as many seeds as the number of plants required, it is well to 
use a smaller number, proportionate to the quality of the seed. If it 
has been found that all of the seeds will germinate it is only necessary 
to plant as many seeds as the number of plants needed. In the latter 
ease it will, of course, he unnecessary to remove any of the plants, and 
in this way one source of contamination may be avoided. Replanting 
should be avoided for the same reason. 

The next problem is to devise a cover for the pots which shall exclude 
bacteria and at the same time afford sufficient ventilation. The fine, 
sifted peat, which is used as an admixture with the sand in the sugar- 
beet cultures, is found to answer this purpose. In order to keep the 
peat dry it is necessary to separate it from the surface of the sand of 
the cultures. This is done by simply covering the culture sand with a 
layer of coarse sand, with grains 2 to 3 mm. in diameter. The peat is 
then placed upon the coarse sand in a layer about one third of an inch 
thick or even with the brim of the pot, and the pot covered over with 
a fine, but not too tightly woven, doth or gauze. The meshes of the 
cloth must be large enough to permit circulation of air, hut at the 
same time fiue enough to prevent the wind from blowing the peat 
out. Holes must he made in this cloth large enough to let the plants 
throxigh. The cloth should be so soft that the edges of the openings 
will not scratch the stems of the plants. The layers of coarse sand 
and peat are not placed in the pots until the plantlets, still under the 
cotton, have grown above the top of the pot. With legumes, which 
raise their cotyledons above the soil, care must be taken not to add 
the coarse sand, etc., until they are well above ground, as otherwise 
the cotyledons would leave a large hole through which infection might 
easily take place later. When all the plants have grown through the 
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cloth cover more peat is added and the cover is tied tightly down. 
The holes around the stems of the plants are closed with cotton or 
cloth, and the cover is not removed again during the entire period of 
vegetation. 

WATERING THE STERILIZED CULTURES. 

The glass tube through which water is added of course projects 
through the peat and cloth, and its end is kept closed against the bac¬ 
teria by means of the test tube and pad of cotton. 

The watering is done as follows (Fig. 21): The sterilized water is 
contained in a glass vessel of about 50 kg. capacity, the mouth of 



which is plugged with cotton. A siphon has been previously intro¬ 
duced, the longer end of which is connected with the top of a measur¬ 
ing cylinder provided with a tubulature at the bottom. The siphon 
may be closed by a pinchcock placed just above its entrance into the 
cylinder. The stopper which closes the top of the cylinder is fitted 
with a glass tube filled with eotton'to allow the escape of air on filling 
the cylinder with water. The tubulature at the bottom of the cylinder 
is provided with a long rubber tube, to the end of which is attached 
the short glass tube. The siphon does not lead directly into the cylin¬ 
der, but is divided by a f tube, one end of which is directly connected 
with the cylinder, and the other used for drawing sterilized water for 
purposes other than watering the pots, To the end of this second 
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branch is attached a long* rubber tube, which is terminated by a short 
glass tube. To protect the ends of tliese two brandies of the siphon 
from contamination small corks are slipped over them, and over these 
are pressed, immediately after use, two glasses similar to test tubes. 
These tubes are made of fairly wide and thick glass tubing and are 
suspended with the open end downward from the, y tube. 

Before watering the pots are weighed to ascertain how much water 
is to be added. The cock is opened and the requisite amount of water 
allowed to run into the graduated cylinder. The outlet tube is intro¬ 
duced into the watering tube of the pot as quickly as possible after the 
removal of the protecting cap. The measured quantity of water is 
allowed to flow from the cylinder into the pot, and then the tube is 
immediately returned to the cap. If during the operation the tube 
happens to come into contact with any object which has not been ster¬ 
ilized it must, of course, be sterilized again. 

By means of this arrangement it is possible to waiter a large number 
of plants with very little danger of infection. 

STUDY OP THE ACQUISITION OF NITROGEN BY LEGUMES. 

Let us now consider the behavior of legumes grown in sand free 
from nitrogen, but containing the necessary amounts of the other 
soil ingredients of plant food, as potash, phosphoric acid, etc. If the 
bacteria, are excluded, the plants which are developed at the expense of 
the nitrogen of the seed are small and half starved, and when this 
supply is exhausted they gradually die. If, on the other hand, the 
requisite bacteria are added to the sand in the soil infusion, the weak and 
starving plants develop until the nitrogen in the seed is used up. 
Then they remain for some time in this starvation stage, but all the 
time the tubercles are forming upon the roots. When, however, these 
tubercles have developed, the plant suddenly becomes green and the 
growth luxuriant, which ordinarily comes with abundant supply of 
nitrogenous manure. The behavior of the common vetch (Yicia sativa) 
is specially striking. The plant is at first half starved and lias a 
slender stem and small leaves, but as soon as the tubercles have devel¬ 
oped upon the roots a second shoot of normal thickness and with well- 
developed leaves appears at the base of the stem, the original plant in 
the meantime slowly dying off. It is evident that from this time on 
the plant has at its disposal a new and abundant source of nitrogen, 
which was not present before. 

Numerous experiments have been made at the station with peas, 
lupines, and serradella. All these plants, when grown in nitrogen-free 
soils, give an abundant yield, produce numerous seeds, and beliave in a 
normal manner in every particular if the proper fungi are supplied in 
the soil infusions. 

This is illustrated by four experiments with lupines in 1888. The 
plants were grown in pots holding 17.1 pounds of sand, two plants in 
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each pot. All received the same quantities of mineral plant food without 
nitrogen and the same amounts of soil infusion. In the ease of the first 
two the fungi had been killed by boiling*, while infusions which had not 
been boiled were added to the last two. The nitrogen in the entire 
yield was determined, and also that originally contained in the seed 
and added in the soil infusion. The difference between the first amount 
and the sum of the last two represents the amount of nitrogen acquired 
from the atmosphere. In the first two experiments that yield was very 
small and there was no gain, but instead a slight loss of nitrogen, while 
in the last two the yield is considerable and the increase in the amount 
of nitrogen is well marked. The results are summarized herewith: 


Lupines, 1SSS. 


No. 


1 j Sterilized.. 

2 .do.... 

3 | Inoculated 

4 |.do- 


Treatment. 


Dry mat¬ 
ter]) re¬ 
duced. 

Nitrogen 
acquired 
from the 
atmos¬ 
phere. 

Grama. 

Grams. 

0.9‘2 6 

—0. 007 

. 1.008 ; 

—0. 007 

42.081 | 

-H. 147 

40. 574 | 

+1.054 


Mixed cultures .—For this experiment a number of different kinds of 
seeds were sown in one pot in order to determine the effects of the same 
kind of bacterium upon the different plants. The seeds were sown in 
4 culture pots, 40 cm. in height and 20 cm. in diameter, holding 10 kg. 
of sand each. The nutritive solutions mentioned above were used as 
there described, and everything was sterilized. Two of the pots were 
inoculated with an infusion of the beet soil, and the other two with that 
of the lupine soil above mentioned. The infusions were added to each 
pot at the rate of 89 c. c., corresponding in each case to 10 grams of the 
dry soil. The following kinds of seeds were planted at the same time in 
each pot: Arena saMva, Brassiea rapa annua , Helianthus mimius , Can¬ 
nabis sativa, Trifolium pratense , Vicia sativa , Pimm sativum , Qrnith- 
opus satkms , and Lupinm luteus . Thus nine kinds of plants were 
placed in one pot, occupying all together only a small space, and sub¬ 
ject to exactly the same conditions as regards plant food. Therefore, 
if any peculiarity of the soil itself or any condition induced by the pro¬ 
cess of sterilizing were to affect the development of the plants, it would 
act upon all in the same way. The only difference in the conditions of 
the experiment was that in case of pots a and b the inoculation was 
with an infusion of beet soil, and of pots’e and d with an infusion of 
the lupine soil. In all eases the soil material may be assumed to have 
been without any appreciable quantity of nitrogen. 

The results of these experiments correspond to those previously 
obtained. The non-legammous plants died of starvation in all four of 
the pots. Ornithopus and Lupinm, in pots a and b, w 7 hieh had received 
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the beet soil infusion, behaved exactly like the non-legumes, and no 
tubercles appeared upon their roots. In pots c and d, on the other 
hand, these two kinds of plants had numerous normally developed 
tubercles upon their roots. In contrast with both these kinds of plants, 
Trifolium was early and well developed only in pots a and &, which had 
been inoculated with beet soil infusion, while in pots e and d inoculated 
with lupine soil infusion it remained for a long time in the complete 
starvation stage, and began to assimilate very late, and then with but 
little energy. Finally Vida and Pisum formed tubercles in all four 
pots and grew everywhere quickly and satisfactorily. 

Thus, under absolutely the same experimental conditions, the infu¬ 
sion of beet soil was ineffective with the non-leguminous and likewise 
with OrnitJiojms and Lupimts, but exerted a good effect upon Trifolmm , 
Yicia, and Pisum. The lupine soil infusion was without action upon 
the non-legumes, but exerted a beneficial influence upon the growth 
and assimilation of nitrogen by nearly all the legumes employed, its 
effect being doubtful only in case of Trifolium . 

All four pots were planted on April IS; a and b were harvested 
August 2, and c and d August 20. The degrees of development which 
the various kinds of plants had reached at this time were naturally 
very different; the peas, which require only a short time for growth, 
were completely ripe, the vetch and lupine partly so, while the serradella 
w r as quite grown, and the perennial red clover still in the first period of 
growffh. The amounts of dry substance which the plants produced up 
to that time are given below: 

Dry substance of plants produced after inoculation with different soil infusions. 


Brasska ... 
Cannabis .. 
JBelianthus 

Arena . 

Omitho'pm 
Lunimts ... 
Trifolmm .. 
Ticia ...... 

Pimm - 


Plant. 


Beet soil infusion. 

Lupine soil infusion. 

Pot a. 

Pot b. 

Pot c. 

Pot d. 

Weight. 

W eight. 

Weight. 

Weight. 

Grains. 

Grams. 

Grams. 

Grams. 

0.010 

0.017 

0.000 

0.015 

0.025 

0, 055 

0.047 

0.046 

0.3U5 

0.493 

0.330 

0.644 

0.257 

0.153 

0.140 

0.238 

0.015 

0, 010 

2, 002 

| 2.560 

0.003 

0.155 

17.133 

1 30.597 

2.213 

3.241 

0.363 

1 1,589 

15.971 

6.132 

6.678 

1 5.181 

12.282 

32. 640 

16.152 

j "6.021 

i 


Cultures in confined air in glass vessels .—These experiments were 
made in order to obtain proof that the legumes are able to assimilate 
the uncombined nitrogen of the atmosphere, for which purpose the 
plants had to be grown in a completely inclosed air space. The arrange¬ 
ments of the experiment were as follows: 

An acid carboy of 44 liters capacity, made of white glass, with a 
tight-fitting ground-glass stopper, was used as a receptacle in which to 
grow the plants. In it were placed 4 kg. of the quartz sand which had 
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been ignited in a crucible at bigb beat for two hours. The following 
food ingredients were added: 

Grams. 


Calcium carbonate (dry).4.000 

Potassium monophosphate (in solution). 0.544 

Potassium chloride (in solution).-. 0.218 

Calcium chloride (in solution). 0. 222 

Magnesium sulphate (in solution) ... 0.240 


Twenty-five cubic centimeters of an infusion of soil from tbe experi¬ 
mental field was also applied. This quantity of infusion corresponded 
to 5 grams of soil, and contained, as found by two concordant analyses, 
15 mg. of nitrogen. Enough distilled water was added to bring the 
moisture of the sand up to 17.5 per cent (70 per cent of its water- 
holding capacity). The sand was placed in a small heap about 10 cm. 
high on the bottom of the carboy by means of a long-handled spoon, 
and on June 6 a pea was planted in it. 

The carboy was supported, at a suitable distance from the ground, 
outside the greenhouse, on the north side of the latter. In this position 
it received not only diffused but also direct sunlight, although only 
after the light had passed twice through thick glass. In this way 
much of its intensity was lost by reflection and absorption. The pea 
germinated normally, and grew well as long as the supply of reserve 
food lasted. At the beginning of tbe fourth week in June it entered 
upon a well-marked period of starvation, but early in July began to 
become green again and to show signs of growth. The quantity of 
carbon dioxide which the inclosed air originally contained was too 
small to allow the growth to proceed, and therefore an artificial supply 
had to be introduced. This of course necessitated opening the carboy. 
The requisite quantity of pure and well-washed carbon dioxide was 
collected in a graduated bell jar with a wide tubulature, and intro¬ 
duced quickly, by pressure, into the carboy. The time during which 
the carboy was kept open never exceeded two minutes. A retardation 
in the growth of the plant always showed most plainly when a fresh 
supply of carbon dioxide was needed. The following amounts were 
added: June 25, 1 liter; July 9, 2£ liters; July 21, liters; July 29, 
2J liters. 

An oat and a buckwheat kernel were planted in the carboy by the 
side of the young pea plant when the carbon dioxide was added on 
June 25. 

The arrangement of this experiment allowed the addition of carbon 
dioxide only at intervals and always in large quantities. If it be borne 
in mind that the carboy had a capacity of 44 liters only, and that the 
amount of carbon dioxide added was usually liters, it will be seen 
that from time to time the pea plant was in an atmosphere containing 
more than 5 per cent by volume of carbon dioxide. This was without 
visible injury to the plant. 

There was also no bad effect from the gradual increase in the quantity 
of oxygen in the air of the carboy until it had reached about 30 per cent 
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by volume, but wb©u tliis point luid. been passed abnormal phenomena 
in the growth of th« plant began first to appear. The pea not only 
grew under the conditions of the experiment, but grew very energeti¬ 
cally, as may be seen from the fact that during the period of its most 
active vegetation it consumed in twenty days (July 9 to 29} not less 
than 5 liters of carbonic acid, and the last half of this amount, 24- 
liters, within a week (July 21 to 29). The rapidity and vigor of growth 
may also be inferred from the yield. The following figures are for the 
total weight of the plant, dried at 100° C. to a constant weight: 


First cutting, liar vested August 31 - 
Second cutting, harvested October 4 


drams. 


5 Seed. 0.370 

{Vines, etc.. 6.173 

J Vines. 2.320 

{Foots. 1.290 


Total 


10.359 


In contrast to this the oat and buckwheat plants, although close 
beside the pea plant, had lived in a starving condition. Both had 
developed weakly blossoms, but produced no seed. The. yield of dry 
substance on October 4 was as follows: Oat, entire plant, with roots, 
0.100 gram; buckwheat, entire plant, with roots, 0.036 gram. 

The air of the carboy was originally the atmosphere of the station 
garden, and, unfortunately, was neither analyzed nor purified in any 
maimer at the beginning of the experiment; it therefore undoubtedly 
contained a certain quantity of combined nitrogen. 

The amount of combined nitrogen in 100 liters of air recorded in 
actual analysis never has exceeded 1 mg. We may, then, be excused 
for laying little stress upon the analysis or purification of the air within 
the carboy, and for drawing up the final nitrogen balance of the experi¬ 
ment, as follows: 


Nitrogen balance. 


Gram. 


Combined nitrogen in the air originally filling the carboy, less 


than......... 0.0001 

In the sand... None. 

In the nutritive solutions and twice distilled water. None. 

In the soil infusion...... 0.0002 

In the 3 seeds as follows: 

Fea.:....'... 0.0081 

Oat........... 0.0007 

Buckwheat.......-... 0.0004 


Total nitrogen supplied ..... 0.0095 

trogen found at the end of the experiment: 

Gram. 

In the pea plant... 0.2335 

In the oat plant.. .... 0.0033 

In the buckwheat plant.............. 0.0006 

In the soil...... 0.0207 


Total found.... r---- 0.2581 

Total suppl icd..... 0,009a 


Difference 


0.2486 
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The resultant gain was 0.2480 grain of combined nitrogen, for which 
the only source was the free nitrogen of the air. % 

In the following year this experiment was repeated, the solid glass 
stopper of the carboy being replaced by one carrying two tubes, so 
that the carbonic acid could be introduced without the necessity of 
opening the carboy, Several such experiments were conducted with 
results similar to those above described. 

Experiment in proof that tubercles are formed through inoculation .—A 
large number of peas were planted in a crystallizing dish in sterilized 
sand which was moistened with distilled waiter only. After several 
leaves had appeared the plants were carefully washed, and such were 
selected as had developed a vigorous pair of roots instead of a single 
tap roof. Among these were found four plant-lets (JSTos. 380 to 383) the 
roots of which consisted of two separate systems of the second order, 
developed approximately alike. After the amputation of a few r roots 
of the second order which were growing on the stump of a tap root, 
the plants were placed in distilled water which had previously been 
boiled. They were allowed to remain in this water until the roots had 
reached the necessary length, when each plant was transferred to the 
following simple apparatus. 

Two glass cylinders (ordinary white glass beakers) were fastened 
upon a small board with their edges touching and were covered with a 
single zinc cover into the middle of which an open tube was soldered. 
The plant was supported within this tube in the ordinary way by means 
of a perforated split cork and cotton, but in such a position that it was 
directly over the point of contact of the edges of the two beakers, with 
one half of the root system in beaker A and the other in beaker B. 
Each of the 4 pairs of beakers was filled with portions of one and the 
same solution, containing the following amounts of salts per liter: 


Gram. 

Potassium monophosphate..... 0.363 

Potassium carbonate.....0.322 

Calcium chloride..... 0.148 

Magnesium sulphate... 0.160 


A quantity of soil infusion corresponding to o grams of soil was 
added as i>reviously described, the soil being taken from a bed in the 
station garden which had been planted with peas in 1886. To glass A 
of each pair the solution was added fresh, but that with which glass 
B was supplied had been previously boiled for half an hour over an 
owen flame and for four and a half hours in a steam sterilizer. The 
arrangement of the experiment was therefore such that one half of the 
roots of each of the four plants was immersed in a nutritive solution con¬ 
taining living microorganisms, while the other half was in a solution 
identical with the former but sterilized. • 

The plants were placed in this apparatus July 30; at this time no 
tubercles had formed on the roots nor could any signs of their appear- 
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anee be detected. All were in an advanced stage of the starvation 
period, all the leaves up to the next to the last being quite colorless. 

Ao striking changes in the vegetation occurred dining the first nine 
days, but the roots grew slowly and equally in all the beakers. Begin¬ 
ning with August 9 there was an unmistakable and well-defined forma¬ 
tion of tubercles upon the roots of plants Aos. 380, 381, and 382; but 
it 'was a very striking fact that they occurred only upon the halves of 
the root system which were supplied with fresh soil infusion, namely, 
those in beaker A, while no tubercles appeared on the other halves of 
the roots, which were immersed in the sterilized solutions in beaker B. 

The further development of the tubercles continued rapidly, and on 
August 15 in case of plant Ao. 380 they were almost as numerous as 
when peas are grown in the soil under normal conditions. In places 
they were crowded together like a string of beads and in other places 
they were some distance apart. The tubercles on plant Ao. 381 were 
nearly equal to those of Ao. 380 in this respect. In plant Ao. 382 the 
development of tubercles was less pronounced, but 18 of about the size 
of a pin head were counted. Plant Ao. 383 developed none at all and 
was almost dead. 

EXAMPLES OP NITROGEN EXPERIMENTS WITH LEGUMES. 


Illustrative of the results obtained in experiments with leguminous 
plants grown with and without inoculation with microorganisms, the 
following data from actual experiments with peas, serradella, and 
lupines are given: 

Experiments with peas .—Pour experiments, numbered here 1, 2, 3, 
and 4; culture pots, <> inches high and 34 inches in diameter; 9 pounds 
of sand per pot; moisture, from 10 to 174 per cent of the weight of the 
soil, or from 40 to 70 per cent of the water-holding capacity of the sand; 
average weight of one seed 228.5 mg.; limit of weight 220 to 240 mg.; 
4 seeds per pot. 

Experiment No. 1. 


Nutritive solution per pot 


{ 4 e. c. solution containing 0.5414 gram KHaPO* 
4 e. c. solution containing 0.29*4 gram KOI. 

4 c. c. solution containing 0.2220 gram CaCl> 

4 c. c. solution containing 0.2400 gram MgS0 4 . 


Four grains calcium carbonate was added to each pot. Soil infusion 
was also added. Yield of dry matter 1G.G1 grams, of which 1.46 grams 
was seed. 

Experiment No. 2. * 

{ 6 c. c. solution of K 3 HPO 4 . 

4 c. c. solution of KCL 
4 0 * e, solution of CaCL> 

4 c. c. solution of MgSG*. 
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Soil in fusion was also added. Yield of dry matter 22.05 grams, of 
which 10.82 grams was seed. In this case dipotassium phosphate was 
used and calcium carbonate was omitted. 


Experiment No. 3. 


(6 c. c. solution of K 3 HP0 4 . 

I 4 o. c. solution of CnCl-j. 

Nutritive solution per pot.-.( 4 c. c. solution of MgSO*. 

J 4 c. c. solution of KCl. 
f32 c. c. solution of NH 4 N0 3 . 

No soil infusion was added and the plants were grown in sand which 
was kept sterilized during the entire experiment. Yield of dry matter, 
18.81 grams, of which 2.22 grams was seed. The roots were free from 
tubercles* 


Experiment No. 4. 


Nutritive solution per pot 


'6 c.c. solution of K 2 HP0 4 . 

4 c.c. solution of CaCt 2 . 

< 4 c.c. solution of MgSO*. 

4 c.c. solution of KCl. 

^32 c.c. solution ofNH 4 NOa. 


Soil infusion was added. Yield of dry matter, 28.05 grams, of which 
10.56 grains was seed. Tubercles were formed on the roots. 

Experiments with serradella .—Two experiments, numbered here 1 and 
2 ; pots 6 inches in height and 3J inches in diameter 5 9 pounds of sand; 
moisture, front 10 to 17| per cent during the vegetation period or from 
40 to 70 per cent of the total water-holding’capacity of the sand. Sev¬ 
eral seeds were planted and four plants were allowed to grow. 


Experiment No. 1 . 


Nutritive solution per pot 


f4 c.c. solution of KH 2 P0 4 . 
J 4 c.c. solution of KCl. 

) 4 c.c. solution of CaCI> 
f4 c.c. solution of MgS0 4 . 


Inoculated with soil infusion. Yield of dry matter, 16.86 grams, of 
■which 1.35 grams was seed. 


Experiment No. 2. 


f 4 c.c. solution of KH>P0 4 . 

4 c.c. solution of KCl. 

Nutritive solution per pot ..<4 c.c. solution of CaCb. 

4 c.c. solution of MgS0 4 . 

1 4 c.c. solution (0.276 gram) K 2 CO 3 . 

Inoculated with soil infusion. Yield of dry matter, 12.53 grams, of 
which 0.18 grain was seed. 

Experiments with lupines .—Three experiments, numbered here 1, 2 , 
and 3; culture pots, TO inches in height and 3| inches in diameter; 17 J 
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pounds of sand per pot; moisture, at the beginning of the experiment, 
from 8 to 10 per cent, but about the middle of July it was increased to 
8 to 12 per cent in those pots where evaporation was most rapid 
on account of the more vigorous growth of the plants. Pour seeds 
planted; two plants allowed to grow. 


Experiment No. 1. 


( 4 c.o. solution of K 2 HPO«. 

4 c.c. solution of KC1. 

4 c.c. solution of CaCl 2 . 

4 c.c. solution of MgSO-t. 

Inoculated with soil infusion. Yield of dry matter, 44.72 grams, of 
which 8.16 grams was seed. 


Experiment No. 3. 


Nutritive solution per pot 


3 c.c. solution of Ca(NOs) 9 . 

32 c.c. solution of NH 4 NO 3 . 

3 c.c. solution of Mg(X 0 , 3 ) 2 . 

12 c.c. solution of KN0 3 . 
y 4 c.c. solution of (NHASO 4 . 
15 c.c. solution of (NH 4 ) 2 HPO«. 


Not inoculated; soil kept sterilized during entire period of growth. 
Yield of dry matter, 42.36 grams, with 110 seed. An extremely large 
supply of nitrogen is necessary to produce the maximum yield of lupines. 
If the entire quantity of nitrogen is added when the pots are filled the 
effect is detrimental to the plants during the first stages of their growth, 
but as a general rule they recover at a later period. Even this large 
quantity of nitrogen, however, did not produce the development of seed. 
Tills is best obtained if the nitrogen is added when the plants are in 
blossom; it may be given in a single large portion, but more advan¬ 
tageously in several smaller ones. In the following experiment, in 
which the nitrogen was supplied in the latter way, a marked increase 
in the amount of seed was produced: 


Experiment No. 3 . 



| , Added— 

April 27. 

July 21. 


C.c. 

4 

23 

4 

12 

4 

6 

5 

C.c. 

2 

24 

2 

4 

2 

1 

Solution of 2?H 4 XO 3 .... 

Solution of M£j(XQ 3 } 2 ......... 

Nutritive solution per pot.. < Solution of KNO 3 ..... 

Solution of (NJELUSOa......... 

Solution of NH 4 GI -__....... 

Solution of (NH 4 ) 2 HP0 4 .....^ r .. 



Yield of dry matter, 40.53 grams ? of which 10,90 grams was seed? 
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NUTRITION OE GR AMINE XE WITH NITROGEN. 


The results of a series of experiments with barley are here described. 
The general conditions of these experiments were as follows: Culture 
pots, 6 inches high and about oj inches in diameter; 10 pounds of 
sand per pot. The soil moisture during vegetation varied from 17.5 to 
8.75 per cent of the weight, or from 70 to 35 per cent of the water- 
holding capacity of the sand. Hard cum distichum (variety, Chevalier 
barley) seed was used. Its specific gravity was 1.244 to 1,269; weight 
of air-dried kernels, from 38 to 44 mg.; average weight of kernel, 41.26 
mg.; moisture content, 12.32 per cent. Fourteen seeds were planted in 
each pot; seven were removed after they had come up and seven allowed 
to remain until completely developed. The seed came up April 27-29 
and the plants were harvested August 1. 

Four grams of calcium carbonate was mixed with the entire sand of 
each pot while dry and then the following quantities of salts added in 
solution: 


Gram. 

Potassium monophosphate. 0.5444 

Potassium chloride....... „ 0.1492 

Magnesium sulphate. 0.24-00 


Lastly the amounts of calcium nitrate, ranging from 0.164 to L968 
grams, were added to twelve of the cultures, the solution being mixed 
with the others and added all together. 

The following data were obtained at the harvest. They show most 
clearly that the quantity of material produced by the. plants varied 
directly with the quantity of nitrogen supplied. Indeed, this is so 
manifest that comment is unnecessary: 


Numerical statistics of plants harvested* 


Experiment No.— 

j ! 

Nitrogen i 
supplied. 

; I 

| Nmn- ! 
' her of j 
stalks I 
with | 
ears. | 

Num¬ 
ber of 
stalks 
with¬ 
out 
ears. 

Length 
of the 
seven 
stalks, 
not in¬ 
cluding 
the awn. 

Total 
num¬ 
ber of 
seeds 
pro¬ 
duced. 

Num¬ 
ber of 
perfect 
seeds 
i pro* 

| dueecl. 

I. 

Grains. 
0.330 

21 

i 

23 | 

Cm. 

68-70 

470 

306 


0.224 

15 

24 ! 

67-82 

311 

268 


0.224 

13 

20 I 

67-78 

200 

232 


0.224 

14 

21 

73-84 

314 

260 


0.168 

12 

19 i 

66-82 

241 

194 


0.112 

7 

15 

* 36-74 

* 124 

* 101 


0.112 
' ' 0.112 I 

7 

18 

54-74 

147 

124 

8 

16 ! 

72-78 

352 

126 


0.030 1 

7 

14 

43-56 

108 

78 


0.050 1 

7 

14 1 

45-52 

88 

77 


0.056 

7 

14 

25-54 

80 

70 


0 . 028 : 

7 

7 

27-42 1 

51 

43 


None, j 

6 

1 i 

13-18 I 

30 

8 

None. 
_! 

7 

0 

11-18 1 

11 

3 


• e , ot tbe ® ars rofc No. 6 was eaten up by sparrows. The nets mentioned in the previous paper 
W€rfmade rJPtl0XI arran ? e - ept ® for tbe experiments W not ip use in 1683 when these experiments 
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Weights of materials harvested. 


Experiment No.— 

Nitro¬ 
gen sup- 

Yield of dry substance. 

Pere 

mt.iges 

of— 

Average 
weight of 
dryffiih- 


plied. 

Grain. 

Chaff. 

Straw. 

Total. 

Grain. 

Chaff. 

Straw. 

stain-, r of 
one ker¬ 
nel. 

1 . 

Grams . 
0.336 

Grams. 
10.3866 

Grams. 
3.1408 

Grams. 
15. 8156 

Grams. 
29.3430 

35.4 

10 .7 

53.9 
53. i 

M [f . 

33.9 


0. 224 

8.1042 

1.7680 

11 . 2015 

21.0739 

38. 5 

8.4 


3. 

0. 224 

7.4952 

1.8102 

11.1545 

20.4599 


8.9 

54.5 


4. 

0.224 

8.7280 

1.8880 

11.1102 

21.7262 

40.2 

8.7 

51.1 

33 .6 


0.168 

6.1686 

1. 2770 

8 . 9426 

16.3882 

37. 6 

7 .8 

i 54 .6 

31.8 

6- ... 

0.112 

*3.2135 

*0. 7248 

*5. 5393 


*33.9 

*7.7 

i *58.4 

31.8 

7. 

0.112 

4.0682 

0.8485 

5. 8880 

10.8047 

; 37.7 

7.9 

54.4 
53 .6 

S 32. S 

S. 

0.112 

4.1512 

0.8599 

5.7905 

10.8016 

38.4 

8.0 

32. 9 

9. 

0. 056 

2.1726 

0.4051 

3.0165 ! 

5.5942 S 

38.9 

7.2 

53.9 

27,9 

10 . 

| 0.056 

2.0371 

0.4691 

3.1980 ; 

5. 7042 

35.7 

8 '. 2 

51. 6 i 

26. 5 

11 . 

! 0.056 

1.8306 

0.4405 

3. 0512 

5.3223 

34.4 

S. 3 

57.3 ! 

26.1 

12 . 

0.028 

1.0418 

0.237G 

1.7158 j 

2.9952 

34. S 

7.9 

; 57.3 ! 

24.2 

13 . 

14 . 

. 

0.1174 
0.0444 

0.3906 

0.3702 

1 

0.5080 
| 0.4146 

23.1 
io! 7 : 

70.9 

89. 3 

14.7 

14.8 


* One of tlie oars in pot. No. 6 was eaten up by sparrows. The nets mentioned in the previous paper 
in the description of arrangements for the experiments were not in use in 1883 when these experiments 
were made. 


NUTRITION OF SUGAR BEETS AND OTHER PLANTS WITH NITROGEN. 

The experiments with other plants, as beets, mustard, etc., are con¬ 
ducted in the same manner as those with barley. In those with sugar 
beets grown in the mixture of sand and peat the nitrogen content of 
the peat, after purification with hydrochloric acid as above described, 
is very small and need not affect the amount of nutritive solutions to 
be added. The experiments in this direction, however, are not yet 
complete. 

In a series of these experiments with sugar beets it is well that the 
amounts of nitrogen be gradually diminished as in the barley series 
above. Such quantities of nitrogen as the following are appropriate: 


No. 1. 300 c. c. solution containing 4.200 grains N. 

No. 2. 240 c. c. solution containing 3.360 grains N. 

No. 3. 180 c. c. solution containing 2.520 grams N. 

No. 4......... .... 120 c. c. solution containing 1.680 grams N. 

No. 5..... 60 c. c. solution containing 0,840 grain N. 

No. 6.... 0 c. c. solution containing 0.000 gramN. 


If the 300 c. c. of nutritive solution is made up of different nitrates, 
as is often the case (for example 175 c. c. of a solution of calcium 
nitrate and 125 c. e. of potassium nitrate), it is best to dilute them both 
in the same proportion. The other forms of plant food are allowed to 
remain the same, that is to say, they are not diluted, so that the plants 
have a larger excess of all the other kinds of food except nitrogen. 

EXPERIMENTS ON THE ACTION OF POTASH. 

It is scarcely necessary to remove nitrogen and phosphoric acid from 
the sand used in these experiments, since both occur only in very small 
quantities. It is, however, absolutely necessary that the potash ^ 
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removed as the sand is found, after a time, to contain soluble compounds 
of potassium. The process of removal is by treatment of the sand with 
hydrochloric acid of a specific gravity of 1.124. 

, One hundred kilograms of the sand is sifted through a 0.5 mm. sieve 
into 33 kg. of the acid, which just covers the sand. After standing 
for five days the acid is removed from the sand by means of a glass 
siphon. The end of the siphon introduced into the sand is covered 
with fine silk gauze, and the other end is drawn to a very fine opening, 
in this way about two thirds of the acid may be removed. The sand 
is next freed from the excess of hydrochloric acid by washing with 
aqueduct water, and finally washed with distilled water until there is 
no further reaction with chlorine, and then dried. Sand purified in 
this way is found to have, peculiarities which hinder the development 
of plants; at least the efforts at the station to grow perfectly normal 
X>lants in it, lupines and peas in particular, have not yet been success¬ 
ful. Exhaustive researches have been undertaken to find a remedy for 
this difficulty, but as yet there is nothing definite to report. 

PHOSPHORIC ACID EXPERIMENTS. 

NTo special preparation of the sand is necessary for conducting these 
experiments. The sand is practically free from phosphoric acid, and 
may be purified by washing with hydrochloric acid. The peat is puri¬ 
fied in the same manner as for the nitrogen experiments. 



BOTANY. 


Walter H. Evans, Editor . 

A new factor in economic agriculture, A. Schneideb (Illinois 
Sia . Bui. No. 29, Dec., 1893 , pp. 301-320, plates 3). —The author gives a 
brief historical review of the subject of fixation of nitrogen by the 
bacteria in the root tubercles of legumes and other plants and discusses 
tlieir symbiotic relations. The object of the authors experiments was 
to grow the Bhizohia in a suitable medium, and by successively trans¬ 
ferring from a leguminous medium to a gramineous one to develop 
Bhizohia capable of inoculating corn. 

The culture medium was prepared as follows: Two aqueous extracts 
were made from Melilotus alba , one from the rootlets and tubercles and 
the other from the upper portions of stems and leaves. They were pre¬ 
pared by being carefully washed, chopped, and put in a jar with dis¬ 
tilled water. This was allowed to stand in a cool place for twenty-four 
hours, being shaken occasionally. The juice was strained and 10 grains 
of agar added. After standing for twelve hours the whole was heated 
nearly to the boiling point until the agar was dissolved. It was then 
filtered through a coarse filter paper. To portions of this filtered 
media were added peptones, pancreatin, and salt in various propor¬ 
tions. Some neutral and slightly alkaline media were made by the 
addition of sodium carbonate solution, the normal extracts being acid 
in their reaction. 

Fully formed root tubercles from Melilotus alba were taken and test 
tubes with the culture media inoculated from their cut surfaces. In 
four or five days a whitish growth was noted in most of the tubes con¬ 
taining the extract of the Melilotus roots. The tubes containing the 
acid medium of stems and leaves showed no development of any kind 
for eight or ten days, when a small growth was noticed in several of 
them. In each case different sx>ecies of BhizoUum were noted, and it 
became evident that it was impracticable to secure a pure culture of 
Bhizohium mutahile , the species desired. 
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Next an attempt was made to secure a pure culture from the garden 
■bean, but here the same difficulty was found. Cultures were made of 
lihizobia from bean tubercles, and they readily grew upon bean agar 
extracts and also upon mixtures of corn and bean agar extracts. The 
lihizobia were passed through a series of culture media of various per¬ 
centages and finally were developed upon pure corn root agar extract. 
One month from the time cultures were begun upon the pure corn ex¬ 
tract inoculations were made upon corn and oat plants which had been 
grown indoors. Inoculations were made by pouring portions of the 
liquid over the soil containing the sprouted plants. After twenty days 
the roots were washed and examined. No tubercles were visible. 
Slight differences were noted between the inoculated plants and those 
not inoculated. A microscopic examination showed that some of the 
inoculated corn plants were infected by Hh izobium franldi may us, but the 
infection was by no means general. No change whatever was noticed 
in the oat plants. 

The results here given are only preliminary and are tar from being 
conclusive, but the author claims that— 

(1) lihizobia of Legiminom are capable of being sufficiently modified to develop 
to a certain extent in root cells of corn (Zea mays). 

(2) Presence of modified lihizobia produces increased nutritive changes in com. 

(3) Presence of modified lihizobia (modified in com root agar extract) has no 
visible effect upon oats (Arena saliva). 

The bulletin concludes with a very elaborate bibliography of the 
most important treatises upon the subject of lihizobia and symbiosis. 

Structure of the wheat grain, G. E. Bessey and E. Hyatt 
(Nebraska Sta. Bui Xo. 32, Feb., 1894, pp. 400-110, figs. 15 ).—A descrip¬ 
tion of the structure of the wheat grain illustrated by 15 figures. The 
following is the authors’ summary: 

The wheat grain consists of the following parts: 

(1) The outer skin (pericarp), which is the coarsest part of the bran. 

(2) An inner double skin ( episperm ), also a constituent of the coarse bran and 
not readily separated from it. 

(3) A third, thin, and transparent, but hard, skin (perisjwm), containing no 
. nutritious matter whatever. 

(4) A gluten layer, which is made up of colls closely filled with a very nutritious 
substance ( aleimme ), nearly all of which remains in the hran. In “graham bread’’ 
and “bran bread” much of this is saved and used as human food, but commonly 
our domestic animals get the whole benefit of it. 

(5) The great mass of flour (starch cells), composing the hulk of the grain; but. 
even of this a considerable portion adjoining the gluten layer is lost in the bran. 

(6) The germ (embryo), composed of cells rich in nutritious matter. This, however, 
Is usually separated from the flour, and finds its way to the bran and middlings. 

The structure and composition of wheat bran, 0. E. Bessey 
and E. Hyatt (Nebraska Sta, Bui. No. 32, Feb., 1894, pp. 110-114, 
fig. /).—An illustrated description of the structure of wheat bran and 
quoted analyses of whole wheat, wheat flour, and wheat bran. 
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METE010L0GY. 

W. H. Beat,, Editor. 

The relations of meteorology to the agricultural interests of 
Idaho, J. E. Bgnebright (Idaho Sta . Bui. No. 5, (Jet., 1893. pp. 10 ),—- 
Some general remarks on the history and practical benefits of meteoro¬ 
logical observations, with descriptive notes on a few of the more com¬ 
mon meteorological instruments. 

Meteorological observations at the New Mexico Station, EL II. 
Griffin and W. Gilmore (New Mexico Sta. Bui No. 11, Oct., IMS, 
pp. 19-30). —A record of observations on temperature, pressure of the' 
air, relative humidity, wind movement, cloudiness, precipitation, and 
soil temperatures during the year ending July 31,1893, is given in 
notes and tables. 

Meteorological summary for North Carolina for December, 
1893, H. B. Battle, 0. F. von- Herrmann, and E, Nunn {North 
Carolina Sta . Bui No. 93d , Dec. 30 , 1893, pp. 18, maps 2). —Notes on the 
weather and tabulated daily and monthly summaries of observations 
by the State weather service cooperating with the U. S. Weather 
Bureau* 


WATEE—BOILS. 

W. H. Beal, Editor. 

Water analyses, G. L. Holier (Oklahoma Sta. Bui No. 7, July, 
1893 , pp. 39—18). —Analyses, with reference to fitness for domestic pur¬ 
poses, of 46 samples of well, spring, and river water from different 
localities in Payne County, Okla., are tabulated and discussed. 

The composition of native and cultivated soils, and the effect 
of continuous cultivation upon their fertility, H. Snyder (Minne¬ 
sota Sta. Bui No. 30 , Dec., 1893, pp. 163-191). 

Synopsis .—An exam nation of about 150 samples of soils with corresponding sub¬ 
soils from cultivated and uncultivated areas in five different sections of the State 
showed that continued grain cropping of these soils without manure has 
resulted in a decrease of all of their fertilizing constituents, but especially of 
their humus, involving a diminution of the content of nitrogen and of assimi¬ 
lable phosphoric acid always associated with humus in the soil, and materially 
lessening their power of retaining water. Rotations including sod crops and 
the use of well-prepared farm manures are recommended as means of renovation. 

During 1892 and 1893 chemical analyses were made of about 150 
samples of cultivated and uncultivated soils of Minnesota, sent. in 
mainly by fanners of the State, although some were received from the 
students of the Minnesota School of Agriculture, while a few were taken 
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by the members of the station staff. In all cases the soils were taken 
according to uniform directions sent out from the station laboratory. 

“Analyses have- been made of both the top and the subsoil in all 
cases; the topsoil has been taken down to a- depth of about 9 inches, or 
until a change in the color between the soil and subsoil was observed.’ 7 

Theresults are classified and discussed under the followin g* heads: Red 
River Talley soils, including special mention of alkali soils, “gumbo’’ 
soils, and marshy and peaty soils: western and central prairie soils; 
northern central soils; uprtlieastern Minnesota soils, with special notice 
of the soils of the station; and southeastern Minnesota soils. 

The most important of the soils examined are those of the Red River 
Talley and western and central prairie regions, and a review of the 
composition of these soils in their native and cultivated state will illus¬ 
trate the changes which the soils of Minnesota in general have under¬ 
gone under cultivation. The soils of the Red River Talley are very 
deep, black, and fertile. They are sticky when wet and crumble to a 
fine powder when dry. The particles of which they are composed are 
all less than one fortieth of an inch in diameter. In their native state 
they are rich in organic matter, and contain from 0.35 to 0.4 per cent 
of nitrogen, while the soils which had been under continuous cultiva¬ 
tion from twelve to fifteen years contained only 0.2 to 0.3 per cent of 
nitrogen. 

The effects of the humus on the capacity of the soil to retain its water and with¬ 
stand the evil effects of drought are marked. The native soils will retain about 20 
per cent more water than the long-cultivated soils, and will not dry out as readily 
during droughty seasons as the older and long-culti vated soils. Another important 
point: When the humus is taken out of the native soils during the process of analysis, 
from 0,06 to 0.08 per cent of phosphoric acid is soluble and associated -with it, while 
only about 0.02 per cent is in this form with the long-cultivated soils. 

The soils of this region contain about 0.5 per cent of potash (soluble 
in hydrochloric acid) and are well supplied with lime and magnesia, 
especially in the subsoil, which usually contains from 20 to 30 per cent 
of lime and magnesia carbonates. “ It is partly to the abundance of 
lime in these soils that they owe their remarkable fertility P 

Analyses show a noticeable decrease of phosphates, potash, and 
particularly nitrogen, under cultivation. The use of mineral fertilizers 
has not resulted in any marked increase of yield, due to the fact that 
they did not supply the humus needed. 

The continual cropping of these soils is not telling so heavily on the mineral mat¬ 
ters as it is on the humus that is in the soil, and with the loss of humus follows the 
decrease in nitrogen, the capacity of the soil to retain its water and withstand 
drought, and finally in the loss of the phosphoric acid iu available forms. 

Throughout this region small spots of alkali soils are occasionally- 
found. Deep plowing and thorough drainage, together with heavy- 
manuring with well-rotted barnyard manure, have given good results 
in correcting the alkali. 
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“ Gumbo” soils is a popular term applied to a certain class of heavy 
soils also found in this region. They are “waxy” when wet and allow 
water to percolate through with much difficulty. The particles which 
compose them are. very tine, less than one hundredth of an inch in size, 
and there is no true sand present. They are rich in alkaline com¬ 
pounds, particularly potassium salts. Applications of lime do not 
benefit such soils. Deep cultivation is recommended. 

Along the waiter courses are areas of soils unusually rich in organic 
matter. £fi They are easily reclaimed on account of the large amount of 
lime that is present that prevents the formation of £ sour mold/” 
The tables show that the top soils from these districts contain, on an 
average, about 0.5 per cent of potash, 2J per cent of lime, and 0.34 
per cent of phosphates and nitrogen, together with larger amounts ot 
silica, alumina, etc. 

The prairie soils of the western central portion of the State differ quite materially 
in the way in which the plant food is stored up as compared with the soils from the 
Red River Valley. The soil particles are a little larger and there is more silica in 
the form of sand. The most general type met with is a black prairie soil. 1 foot to 
3 feet deep, resting on a layer of yellow clay. These soils are well supplied with 
lime, though not so rich in this substance as those in the Red River Valley. They 
are, however, richer than the latter in phosphates, humus, and nitrogen in the top 
soils, and both potash and lime are abundant in the subsoils. The humus is, how¬ 
ever, being reduced by continuous cropping in the same way as with the Red River 
soils. 

Gypsum has proven unusually beneficial to these soils. The experiments con¬ 
ducted in the laboratory have shown that small amounts of gypsum were quite 
active in rendering potash, phosphoric acid, and even nitrogen soluble in the soil 
water. * " * # 

The association of the phosphates and the humus in these soils is marked. In the 
native soils from 0.05 to 0.06 per cent of phosphates is associated with the humus, 
while only 0.01 to 0.02 per cent is present in that form in the continuously grain- 
cultivated soils. 

Analyses of samples of typical soils from the other regions of the 
State are tabulated and the results discussed, with suggestions as to 
the management of the soils. The changes which they have undergone 
under cultivation are shown to be substantially the same as in the case 
of the Red River Valley and prairie soils already noted. 

The following general summary of results of these investigations is 
given : 

(1) The continued cropping of soils with grain crops only, without any system of 
rotation or other treatment, is telling severely upon the original stock of half- 
decomposed animal and vegetable matters and nitrogen. Soils which have produced 
grain crops exclusively for ten or fifteen years contain from a third to a half less 
humus and nitrogen than adjoining soils that have never been plowed. 

(2) Soils which have been cropped until the organic matters and humus have been 
materially decreased .retain, less water-and dry out more readily than when there is 
a larger amount of organic matter present in the soil, 

. (3) Soils which are rich' in humus contain a larger amount of phosphates la&sotfr 
ated with them in available forms than the soils that are poor in humus. 
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(4) Soils vliicli are ricli in limans and organic matters produce a larger amount of 
carbon dioxide that acts as a solvent upon the soil particles and aids the roots in 
procuring food. 

(5) One half of a sandy knoll heavily manured with well-rotted manure contained 
nearly a quarter more water during a six weeks’ drought than the other half that 
received no manure. 

(0) The supply of organic matter in the soil must be kept up because it takes such 
an important part, indirectly, in keeping up the fertility of the soil. A good system 
of rotation, including sod crops and well-prepared farm manures, will do this, and 
will avoid the introduction and use of commercial fertilizers which are now costing 
the farmers of the United States over $35,000,000 annually. It will not do to wait 
until this question forces itself upon us. 

(7) A rotation of crops will soon be necessary on account of the peculiar compo¬ 
sition of some of the soils and the corresponding subsoils, especially those in which 
the surface soils are richer in phosphates and nitrogen while the subsoils are richer 
in potash and lime. By means of rotation tlm full benefits of the strong points of 
both the top soils and the subsoil will be secured. 

Boil temperatures, H. H. Griffin and W. Gilmore (Xeto Mexico 
Sta . Bui Xo, II, Oct, 1893 , pp. 2J, £7).—Tills includes summaries of 
observations on soil temperatures at depths of from 1 to 24 inches for 
each, month of the year ending* July 31. and for each day of July, 1893. 


FEKTILIZEES. 

W. H. Beal, Editor. 

The true value of green manuring, J. Kuhn (Massachusetts 
Hatch Sta. Special Bui, Jan., 1894, pp. 15). —This is a translation and 
condensation by E. W. Allen, of an article which originally appeared in 
Ztsehr. landw. Cent, Yer. Sachsen, 1893, Xo. l,pp. 3-13; Xo. 3, pp. 95-101; 
Xo. 4, pp. 117-128. The history of the practice of green manuring is 
reviewed and the bearing of recent investigations and discoveries on the 
subject is discussed, the conclusion being readied that green crops can 
be more economically used in the production of meat, milk, etc., than 
as green manures. The gist of the author’s views on this important 
subject is thus given in the concluding paragraphs of the bulletin: 

The matter resolves itself into this, that the search for a profitable crop for green 
manuring the better classes of soils is without avail. The distinction should be 
borne in mind between green manuring—the plowing under of green plants—and 
plowing under the stubble and remains of a crop. The latter is necessary, and often 
results in much good to the land. But it is a mistake to plow into the soil for ma¬ 
nure a pound of vegetable albuminoids which could be used for making milk or meat. 

Green manuring, except with lupines on light sandy soils, marks no progress in farm 
management. ■ Let ns then take advantage of these recent discoveries of agricultural 
science, not to 4 'manure the soil with atmospheric nitrogen,” but to produce and to 
utilize to the fullest extent the .nitrogenous and carbonaceous materials derived 
from the air by feeding them to farm' animals. ■„ 

Review of the fertilizer market (Connecticut State Sta, Report for 
1893, pp. 65-71). —This is for the ten months ending November 1, 1893, 
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and gives the wholesale prices in New York and retail prices in Con¬ 
necticut of nitrogen, phosphoric acid, and potash in the different forms 
in which they appear in the market. 

Tables are given which facilitate the finding of the cost per pound of 
the three elements from the market quotations, and show u the fluctu¬ 
ations in the wholesale prices of a number of fertilizing materials in the 
Yew York market since January, 1800.” 

Analyses of commercial fertilisers at the Kentucky Station, 
M. A. Boo yell {Kentucky St a. Bui. No. 48, Jan.,1894 , pp. 4). —Analyses 
of 14 commercial fertilizers are tabulated. 

Inspection and analysis of commercial fertilizers in Louisiana, 
W. G. Stubbs {Louisiana Stas. Bid. No. 23 , 2d sen. Nov.. 1893 , pp. 759- 
778). —The text of the State fertilizer law is given with comments, and 
the nature and source of the commercial supplies of the phosphoric acid, 
potash, and nitrogen of fertilizers are discussed. Remarks are made 
on valuation, a list of the fertilizer manufacturers and dealers comply¬ 
ing with the law during the season of 1892-93 is given, and analyses 
are tabulated of 93 samples of fertilizer materials, including acid phos¬ 
phates, cotton-seed meal, tankage, bone meal, natural phosphates, fish 
scrap, dried blood, sulphate of ammonia, nitrate of soda, kainit, sulphate 
of potash, muriate of potash, phosphate of ammonia, phosphate of pot¬ 
ash, cotton-hull ashes, ashes, land plaster, moss refuse, bat manure, 
marl, and Dr. Yuli’s Plant Tonic, besides samples of limestone and 
iron ore. 

Inspection and analysis of fertilisers in Maryland, H. B, 
McDonnell {Maryland Sta. Bui. No. 24 , Feb., 1894 , pp. 22 ).—Extracts 
from the State laws regarding the taking and sending of samples, a 
schedule of trade values of fertilizing materials with notes on valuations, 
and tabulated analyses and valuations of 191 samples of fertilizing 
materials, including bones and other commercial fertilizers. 

Analyses of fertilizers in Hew York {New York Sta. Bui . No.. 88, 
n. sen, Jan., 1894, pp. 159-181). —A schedule of trade values of fertiliz¬ 
ing ingredients in 1892 and 1893, and tabulated analyses and valuations 
of 130 samples of commercial fertilizers collected during the fall of 1893, 
accompanied by guaranties. 

Fertilizer inspection and analysis in North Carolina, H. B* 

Battle {North Carolina Sta. Bui. No. 95 , Jan. 12, 1894, pp. 23-52 ).— 
The bulletin is devoted to an account of the operations of the fertilizer 
control station during 1893, including a digest of the State fertilizer 
laws; notes on the manufacture of fertilizers, on the nature and sources 
of the various ingredients of fertilizers, on the adulteration of fer¬ 
tilizers, and on the necessity for accurate sampling; explanation of 
terms; a statement of the conditions under which analyses are made 
for farmers; a schedule of trade values of fertilizing materials, with 
directions for calculating the values of fertilizers; freight rates from 
the seaboard to interior points, and tabulated analyses and valuations 
of 262 samples of commercial fertilizers, accompanied by guaranties. 
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FIELD CROPS. 

J. F. Duggar, Editor 

Notes on canaigre, A. E. Blount (Wew Mexico Sta. Bui. Wo. 11, 
Oct, 1893, pp. 17-19 ).—About 10 acres of dry drift and sandy mesa soil 
was planted to one and two year old roots of canaigre (Bmnex hymen - 
esepalus). The plants made their growth from the last of October to 
May, dying at the latter date without forming seed* 

On the first of June examination showed that every plant made at least double, 
and sometimes six times, the weight of the root planted, and that canaigre can be 
planted quite thickly without any inconvenience. * * * 

The results obtained on adobe soils subject to regular irrigations are quite differ¬ 
ent and much more encouraging. * * * • Not only have roots planted at the same 

time as those of the mesa increased fourfold, but nearly all produced seed, and their 
growth has been much larger and higher, and they have retained their life above 
ground much longer. * * * A plant dug up at random last month [September] 

had seven new roots the weight of which was two pounds and four ounces, beside the 
old one, and a half ounce of good vital seed was taken from the seedstalk. •• * * 

It would he best to plant them not less than two by two feet each way. With the 
present knowledge we have they should be planted in adobe soils, in rows two feet 
apart, in the fall, and after they are up in the spring they should be cultivated like 
other crops. 

Betasseling com, Gr. 0. Watson (Wew York Cornell Sta. Bui . Wo. 
61, Bee., 1893, pp. 312-316 ).—On plat 1 the tassels were removed from 
alternate rows, and the gain from removing tassels was 12.4 per cent. 
On plat 3 the tassels were also removed from alternate rows, and the 
gain from removing tassels was 13 per cent. On £ilat 2 the tassels 
were left only on every fourth row, and the gain from removing tassels 
was 30.3 per cent. 

Experiments in detasseling corn during four years at this station 
gave the following results: In 1890 a gain in total yield of corn of 50.6 
per cent, in 1891 a very slight gain, in 1892 a gain of 21 per cent, and 
in 1893 an average gain of 19.3 per cent. 

Tests of fertilizers on corn, IX O. Bourse ( Virginia Sta. Bui . Wo. 
31, Aug., 1893, pp. 113-116).— The results of experiments on 23 dupli¬ 
cate plats with muriate of potash, nitrate of soda, and dissolved bone- 
black, singly and in combination, and at different rates per acre, are 
tabulated and discussed. Throughout the series the application of 
phosphoric acid resulted in an increased yield and in a larger propor¬ 
tion of corn fodder than when other fertilizers were used. In no case 
where nitrogen was nsed was the gain sufficient to cover the cost of 
fertilizer. 

Experiments with corn and cotton, A. J. Bondttrant (Alabama 
College Sta. Bui . A T o. 52, Jem., 1894, pp. 7).—A test of 17 varieties of 
corn, an experiment in the fractional application of fertilizers for cotton, 
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and a test of 17 varieties of cotton. The soil for the corn plats was not 
uniform. Cocke Prolific gave the largest yield—22.8 bushels per acre. 

In the fertilizer experiment on cotton all of the plats received just 
before planting 200 pounds per acre of a complete fertilizer. Two 
hundred pounds of cotton-seed meal was applied to one plat June 22. 
June 22 and July 7 cotton-seed meal at the rate of 100 and 200 pounds 
per acre and nitrate of soda at the rate of 50 and 100 pounds were 
applied to different plats. The single application of 200 pounds of 
cotton seed meal per acre gave practically the same yield as the frac¬ 
tional application of the same amount. 

Among the 17 varieties of cotton tested the largest yield of lint—174 
pounds per acre—was made by one plat of Peerless; next in order of 
yield were W. A. Cook and Wonderful. 

Final report on tobacco grown in 1892 with different fertilizers, 
S. W. Johnson [Connecticut State Sta. Report, for 1893, pp. 112-127). 

Synopsis .—Tlie results of can examination of the fermented leaves grown in a pre¬ 
vious experiment. The notes of experts relating to the quality of the differ¬ 
ent lots are given; also tabulated data on the iire-holding capacity of the 
different lots and a discussion of the effect of fertilizers on the quality of 
tobacco. There was no marked difference either in quantity or quality of 
the crops resulting from the use of cotton-seed meal and of castor pomace. 
Increasing the dose of either of the above fertilizers increased the yield and 
improved the quality of the crop. The substitution of nitrate of soda for a part 
of the organic nitrogen resulted in the production of inferior tobacco. 

This is a continuation of the work on tobacco reported in the Animal 
Report of the station for 1892 (E. S. R., vol. iv, pp. 907-910). Tobacco 
grown in 1892 on plats differently fertilized was packed in eases on 
December 7 and 8,1892. The cases were opened September 2, 1893. 
During this time the loss in weight varied from 12.4 to 15 per cent, 
averaging 13.8 per cent. Samples were examined by a committee of 
three experts, and the notes on the quality of the various lots of tobacco 
are given. 

All the tobacco had a slight rawness or want of finish when handled. 
This, with a defect in burning quality, a slight tendency “to coal,” was 
ascribed to the fact that new ground was used for the experiment. A 
classification after fermentation ranked the samples in an order some¬ 
what different from that assigned to the various lots before fermenta¬ 
tion. 

In addition to the experts’ tests of the fire-holding capacity of each 
sample, a more elaborate test was made by the station, using 10 leaves, 
testing each leaf on both sides of the midrib, at the base, near the 
center, and near the tip. The average result of these 60 tests is, tabu¬ 
lated as the average fire-holding capacity of the lot. The average fire¬ 
holding capacity of all the lots was, before fermentation, 9.6 seconds, 
and after fermentation 24.4 seconds. Four lots fertilized with cotton¬ 
seed meal and cotton-hull ashes averaged 1,207 pounds of wrappers 
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per acre; four lots fertilized with amounts of castor pomace containing 
the same quantities of nitrogen averaged 1,225 pounds per acre. There 
was no important difference in the quality of the crops resulting from 
the use of these two nitrogenous manures. The quantity of the crop 
increased and the quality improved with an increase in the amounts of 
these fertilizers. Different amounts of cotton-seed meal or of castor 
pomace in combination with a constant ration of 1,500 pounds of cotton- 
hull ashes per acre gave the following results: 

Efed of applying to tobacco different amounts of cottonseed meal and castor pomace. 


Plat, 

Kind of fertilizer. 

Am omit 
per acre. 

Yield of 
wrappers 
peracre. 

\ 


Pounds. 

1.500 

Pounds. 

1,120 

b ; 

O i 

1) ; 
I? i 


2.000 

1, i;m 

•In 

2. 500 

1.105 

,lt» .. . 

0, U0J 

1, 385 


1,080 
! 2,640 

0,300 

1,110 
1,180 
1,170 

Jv 

F i 
U 

.do.. 

do .. . . 

H 

.do.. 

4,000 

1,440 


Tlie wrappers from tlie two larger applications of cotton seed meal or 
apple pomace were superior in quality to those from smaller applica¬ 
tions. The advantages for heavier fertilisation were a little firmer ash, 
a better texture, lighter color, and smaller steins. The land at the 
outset was not in good condition, and it is suggested that heavy fer¬ 
tilizing may not afford such satisfactory results after the land is 
brought into good heart. 

The substitution of nitrate of soda for a part of the organic nitrogen 
resulted in the production of an inferior quality of tobacco, with coarse 
stems and veins and uneven and mottled colors. 

“There was no striking difference in the effect of nitrate of soda, 
whether used in a single application at the time of first cultivation or 
in two applications at the first and second cultivation.” 

The results from the use of potash from different sources were not 
conclusive. 

The double manure salt by itself, and also witli added lime, gave a considerably 
larger crop than any other form of potash, and also an excellent quality of wrappers, 
somewhat better, indeed, than the same quantity of cottou-hull ashes. 

Carbonate of potash yielded only a very small crop, 870 pounds of wrappers per 
acre. The yield was possibly depressed by the caustic action of the carbonate, but 
the quality was pronounced by the judges to be the very best of all. 

Nitrate of potash yielded an extremely small crop, only 450 pounds of wrappers, 
and the quality was below the average. It should be said, however, that a tremen¬ 
dous rain just after planting may have carried a large part of the nitrogen of this 
plat, which was entirely in the form of nitrate, down out of the reach of the crops, 
so that the small yield and inferior quality may be due to deficiency of nitrogen and 
not to any unfavorable action of the nitrate. 
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Experiments in growing tobacco with different fertilizers in 
1893, S. W. Johnson (Connecticut State Sta, Report for 1893, pp. 128- 
144). 

Siinoj)sis. Gusto r pomace, cotton-seed meal, linseed meal, tobacco stems, nitrate of 
soda, dry fish, cotton-hull ashes, double manure salt, high-grade sulphate of 
potash, carbonate of potash, lime, double carbonate of potash and magnesia, 
unleaclied Canada ashes, and several brands of fertilizers in various combinations 
were tested on tobacco. The castor pomace plats averaged 107 pounds of 
ini fermented leaves per acre in excess of the cotton-seed meal plats. Of the 
various potash salts the double sulphate of potash and magnesia produced the 
largest total yield and the largest yield of wrappers. 

This is a continuation of an experiment conducted in 1892 and 
reported in the Annual Reports of the station for 1892 and H393 (R. S. R., 
vol. IV, pp. 907-910; v. p. 863^. The figures are based on the weight of 
nnfermented leaves. The experiments of both years were concerned with 
a determination of the effect on the quantity and quality of the tobacco 
crop produced by (1) heavy applications of cotton-seed meal and castor 
pomace, each in combination with mineral fertilizers and nitrate of soda, 
(2) by potash from di fferent sources, and (3) by several brands of fertilizers. 
In addition to the questions investigated in 1892, the scope of the experi¬ 
ment of 1893 was enlarged so as to embrace the effect of the following 
fertilizers: Linseed meal, fish, stable manure and Swift-Sure superphos¬ 
phate, tobacco stems in combination with castor pomace and superphos¬ 
phate, and several potassic fertilizers not tested in 1892, viz, unleached 
Canada ashes and double carbonate of potash and magnesia and a half 
ration of cotton-hull ashes. In 1893 the fertilization of each plat, from A 
to Q inclusive, was the same as in 1892, with the exception of pla ts R and P. 

Plat B received 1,700 pounds of linseed meal and 1,060 pounds of 
cotton-hull ashes per acre; plat P, 1,500 pounds cotton-seed meal, 
1,740 pounds double carbonate of potash and magnesia. The formulas 
on x>lats R to X, inclusive, on which in both years several brands of ferti¬ 
lizers were used, were somewhat changed. Thirteen new plats were 
added. The ground occupied by the new plats had not been cultivated 
for ten years, being, in the spring of 1893, in the same condition as 
were the other plats in the preceding spring. 

Notes on the appearance, culture, and curing of the crops at differ¬ 
ent dates and meteorological data for the growing season are given. 
The kind, cost, and composition of the fertilizers used; the total weight 
of the barn-cured (nnfermented) leaves; the weight and percentage of 
long wrappers, short wrappers, top leaves, and seconds; the fire-holding 
capacity of samples from all the plats, and the number of leaves to the 
pound of long wrappers and short wrappers from each plat are tabulated. 

The quantity and quality of nnfermented leaves produced with the 
most important fertilizers are briefly discussed, but a discussion of the 
fire-holding capacity and number of leaves to the pound is deferred 
till the crop has been fermented. 

In 1893 the average yield was 1,559 pounds per acre, or 84,5 per 
cent of the average crop of the preceding year. The crop of 1893 con- 
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tainecl only 48.5 per cent of wrappers, against 86.7 per cent of wrappers 
in 1802. The reduced yield was mainly due to a severe drought. The 
new plats suffered more than the original plats. 

The largest yield, 2,030 pounds per acre, was made by the plat which 
gave the largest yield in 1892, and which was fertilized with a commer¬ 
cial fertilizer’ in both years. The average of the three plats treated 
with cotton-seed meal and ashes was 1,513 pounds of sorted tobacco per 
acre; the plats receiving ashes and the same amount of nitrogen in the 
form of castor pomace averaged 1,620 pounds per acre. The difference 
was practically the same in both years. 

The castor pomace plants yielded 97 pounds of wrappers more than 
the cotton-seed meal plats. In 1892 this excess was only 17 pounds; 

Where for an application of 210 pounds of nitrogen in castor pomace was substi¬ 
tuted half that quantity of nitrogen in pomace and the other half in nitrate of soda, 
the yield was 70 pounds less per acre when the nitrate was applied, half at the first 
and half at the second cultivation, but the total yield was increased by 70 pounds 
per acre when the nitrate was all put on at. the first cultivation, and the quantity of 
wrappers was increased by 165 pounds per acre. 

Of the various potash salts, the double sulphate of potash and magnesia produced 
the largest total crop, 1,745 pounds, and the largest quantity of wrappers, 940 pounds. 

The high-grade sulphate of potash used with lime came next in total yield, 1,710 
pounds, 825 pounds of wrappers, and the high-grade sulphate, used without lime 
ranked third, 1,610 pounds, though the quantity of wrappers from this plat was 
smaller than from most of the other plats on which potash salts were tested, 650 
pounds. * * * 

All of the forms of potash which were compared with cotton-hull ashes this year 
gave a higher yield than the latter, excepting the new potash salt, the double car¬ 
bonate of potash and magnesia. 

The quantities of wrappers, however, raised with either Canada ashes (on new 
land), carbonate of potash, or high-grade sulphate of potash, -were smaller than the 
weight of wrappers raised on cotton-hull ashes. 

* * * Linseed meal yielded fully as much total crop and wrapper leaves as 

either cotton seed or castor pomace. 

A plat fertilized with 880 pounds of dry fish, 440 pounds of nitrate 
of soda, 720 pounds of bone, and 300 pounds of lime per acre was 
exceeded in total yield by only two plats, and in yield of wrappers 
by only four plats. 

Notes on curing tobacco, W. C. Sturgis [Connecticut State Sta . 
Report for 1893, pp. 82,83 ).—One week after green tobacco was hung in 
a barn, temperature and relative humidity determinations were made 
within and without the barn. At this time the average external tem¬ 
perature was 57° F.j and the internal temperature 54° F. The average 
relative humidity was 70 without and 82 within. In half an hour after 
opening the doors and lowest row of ventilators of the barn the tem¬ 
perature inside rose to within one degree of the temperature outside, 
and the relative humidity fell from 91 to 86. One hour after lighting 
fires in the flues the average temperature in the bam-was 71.5° F. ? and 
the relative humidity 89. 

The author concludes that “the temperature and moisture in the . 
interior of a closed barn can be so regulated by artificial heat as to 
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reduce to a minimum tlie liability of cured tobacco to damage from 
fungi and other like organisms. 77 

Test of varieties of wheat, A. 0. Mag-ruder {Oklahoma 8fa. Bui 
No. 8 , Oct., 1803,i)ih 18 ).— Tabulated data for 254 varieties of wheat and 
notes on 6 of the most productive varieties. The varieties yielding the 
largest amount of grain per acre were Silver Chaff Bearded, Michigan 
Amber (from Kansas), Missouri, and Ciirrell, in the order named. 
Mediterranean Bed Chaff gave the largest yield of straw per acre, fol¬ 
lowed by Michigan Amber (from Kansas), Missouri, and Mennonite. 
The varieties seeded in October yielded more than those seeded in 
November. Of the late-seeded varieties the largest yields were made 
by Mennonite, Boyer, Extra Early Oakley, and Tasmanian Bed, in the 
order named. All of the grain was light, the heaviest weight, 57.7 
pounds per bushel, being made by German Amber. The yield of a plat 
without manure, and which is to be sown in wheat continuously with¬ 
out manure, is also reported. 

Wheat culture by the Jethro Tull or Lois-Weedon systems, 

L P. Roberts (New York Cornell Sta. Bui Bfo. 61, Dec., 1893, pp. 
307-312 ).—In 1874 an experiment was begun with a modification of the 
Lois-Weedon system of clean culture for wheat. Each plat was 54 feet 
wide. The first year of the experiment every other plat was drilled to 
wheat and the intervening plat cultivated. The following year the treat¬ 
ment was alternated. The yields made on the cultivated plats were as 
follows: In 1874-75, a poor season, 10.31 bushels per acre; 1875-76, a 
fair season, 35.77 bushels; 1876-77, a superior season, 67.23 bushels; 
1877-78, a fair season, 61,42 bushels. On these narrow plats the wheat 
virtually occupied all of the land, so that the yield should, perhaps, be 
given as half of the above figures. 

In 1888, on tenth-acre plats separated by strips 34 feet wide, another 
experiment in the Lois-Weedon system of cultivation was begun. Plat 
2 received the first year 2£ toms of well-preserved mixed horse, cow, 
and sheep manure, and 14 tons of the same in each subsequent year. 
Plat 3 received annually 45 pounds of phosphoric acid, 15 pounds of 
potash, and 15 pounds of nitrogen per acre in the form of commercial 
fertilizers. Plat 4 was cultivated in wheat continuously without ferti¬ 
lizer. Plat 1 consisted of 2 subplats, on which wheat and fallow alter¬ 
nated. The average results for 1889- 7 93 were as follows: From the 
fallowed plat, 31.41 bushels of wheat per acre; from farmyard manure, 
24.62 bushels; from commercial fertilizers, 29.01 bushels; and from the 
unfertilized plat sown in wheat continuously, 30.75 bushels. 

Chemical investigation of seed wheat and of the wheat plant, 
H. Snyder (Minnesota Sta . Bui No. 29, Bee., 1893, pp. 1-17-160). 

Synopsis. —Ht-avy seed wheat contained more nitrogen, phosphoric acid, and potash 
' than light wheat. Large vigorous wlieat plants contained a larger percentage 
of nitrogen, phosphoric acid, and potash than small sickly plants. The wheat 
plant took up nearly three fourths of its food from the soil before heading out. 
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Heavy and light seed wheat (pp. 147-149).—Twelve samples of wheat 
grown from the .same seed but in different parts of the State, and weigh¬ 
ing from 55 to (55 pounds per bushel, were analyzed. A bushel of the 
heaviest seed yielded 1.3 pounds of ash containing 0.66 pound of phos¬ 
phates, while a bushel of light wheat yielded 1.15 pounds of ash con¬ 
taining 0.51 pound of phosphates; A bushel of the heavy wheat also 
contained about a quarter of a pound more nitrogen than the same 
amount of light wheat. An analysis of the ash of each sample is given. 

Chemical composition of thrifty and sickly wheat pi ants (pp. 150,151).— 
Nine hundred thrifty wheat plants, with straw 4 feet long and well-filled 
heads over 4 inches in length, gave about 3 pounds of dry matter. Nine 
hundred sickly plants, with straw about 2 feet long and heads 2 inches 
long, yielded only about 1.2 pounds of dry matter. In the same weight 
of dry matter of each, lot there was more nitrogen, phosphoric acid, and 
potash in the healthy and vigorous plants than in the sickly ones, but 
the latter contained more silica, soda, and magnesia. In the healthy 
plants 87 per cent of the nitrogen was in the form of gluten, while in 
the others only 75 per cent of the nitrogen was present in this form. 

The draft of the wheat plant upon the soil in different stages of growth 
(pp. 152-160).—During the seasons of 1892 and 1893 samples of spring 
wheat were analyzed at various stages of growth, and the results 
calculated to a uniform basis of 900 plants per square yard. The 
time was arbitrarily divided into four periods ending (1) fifty, (2) sixty- 
five, (3) eighty-one, and (4) one hundred and five days, respectively, 
from the date of seeding. At the end of fifty days the plants were 18 
indies high and had stored up a little less than one half of the total 
dry matter required during the entire period of growth. This dry 
matter contained nearly three fourths of the requisite total mineral 
matters. At sixty-five days from seeding, t-lie plants being fully headed 
out, 85 per cent of the total material supplied by the soil had been taken 
up. In the period from the sixty-fifth to the eighty-first day, when the 
plants were in the milk, there was a rapid gain in organic matter, over 
one third of the organic compounds of the plant being produced in this 
period. In the last period there was an additional gain of 10 per cent 
of organic matter,.and no material increase in mineral matter. 

In the first fifty days nearly 80 per cent of the phosphates was taken 
up, in the second period a small amount, and in the third period nearly 
all the remainder, about 15 per cent. lame was assimilated at earlier 
periods than magnesia,-. About three fourths of the potash was found 
in the plants at the end of fifty days. The gain in this element was 
gradual and uniform during the second and third periods, and there 
was 6.5 per cent more potash in the plant at the end of the third period 
■ than at harvest time* 

About 86 per cent of the nitrogen was taken up in the first fifty days. 
When the wheat was headed out, about 65 per cent of the nitrogen was 
in forms allied to gluten. In' the third period there was. a change of 
over 20 per cent of the nitrogen from amides to gluten* 
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The fiber was formed largely in the first and second periods and none 
was formed ni the last period. 

The starch was formed'mainly iu the second and third periods 

The ash elements were assimilated in advance of the formation of 
organic matter. 

Ilie following table gives the amounts of the different elements 
removed from the soil in. a crop of 18 bushels: 


Amounts of different element* removed from He soil in a crop of IS bushels of spring u-heat 

I Grain, j Straw. 1 Total. 

Total mineral mat ft 

Xilifji fan-mil 

v ... 








Found#. 
22. 0 

.Pounds. ' Pounds. 
178.0 : 200.0 

3U. 0 | 114.1 

26.5 • 32. 0 

3.0 ; 3.1 

6.8 j 7.0 

2. 7 : 5. 5 

7. fi 20.0 

1.0 1.7 

2.8 . 4.8 

10.0 : 35.0 

Potash. 

Soda. 

Lime. 

Magnesia-.... 










.... 

! 0.1 

6.5 
0.1 

1 II 

Phosphates.. 
CuIor'doH .... 











: 12 4 

Sulphates.... 
Total nitrogen 






_ 





! o. t 

1 (2.0) 

i 25.0 


Wheat and some of its products, 0. L. Ingersoll, H.H.XrcnoL- 
son, and F. S. Johnson {Xebmslca Sta. Bui. Vo. «», Feb., 1894 pt> 79-99 
plates 2, fig. 1). 


Nyjmpsis.-Notes on the history and classification of wheat: statistics of wheat pro¬ 
duction in Nebraska; varieties of wheat tested at the station; directions for 
selecting seed and treating seed wheat for smut; and a statement of the results 
of the baker’s gluten test of flour from 20 varieties of wheat. 

The classification of wheat adopted is that of the German botanist 
Haeckel, and is as follows: 


Division I.— JEgilops. 


W h eat — Triticum . 


Species orata taken as type. Found in southern Europe to Turkestan in Asia 
Twelve species'in all recognized. 

Division II.— Sitopyrutt, 

1. Triticum motwcoecum.— Found from, Aeliaia to Mesopotamia. Cultivated in 

Spain, Germany, and Switzerland. The grain in tin*, ear found from the 
remains at or near the homes of the Swiss lake dwellers of the stone a^e. 

2. Triticum sativum ( wheat)— ° 

(a) spelta —-The oldest grain cultivated in Egypt, Greece, and in the Roman 

Empire. Now only found in north of Spain. A winter grain* 
beardless. 7 

( b ) dicoeotnn. 

(c) teuax — 

(a, 1 ) vulgare —Found in the Egyptian pyramids in good state of pres¬ 
ervation. American and European varieties are said to be 
descended from it, but it is very doubtful. 

(6‘) compact-tin i—A dwarf variety. Supposed from Swisslakedwellers. 
(c 1 ) turgiiUnu— Many varieties of English wheat, also that called cam- 
' position. ■ ' wy-FL/h/''' 

(d l ) durum —Flint wheat from Mediterranean region j very hard; some 
varieties with black beards or awns. ' > 

Triticum polonicum Not a native of Poland, as its name seems to indicate, blit 
more likely from Spain. Found also in Italy and in Abyssinia in Africa, 
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Of 89 varieties of winter wheat tested in 1891-92 the best yields 
were made by Hickman Extra Early Red, Landreth, Tuscan Island, 
and Ironclad, in the order named. Nine varieties of spring wheat and 
4 varieties of Indian wheat were tested, but the yields are not given. 

A description of the aleuroineter, an instrument for measuring the 
per cent of the gluten in flour, is given. The following fable shows 
the results of a. test of the flour of 19 varieties of wheat grown at the 
station: 


Percentage of gluten, and bakers gluten test (with aleuromeier) of varieties of wheat. 


V ariety. 


Land re lb —.... 

Hickman.. 

Fultz... 

Ironclad. 

Reliable. 

Extra Early Red 

Genesee. 

May lied-.... 

Egyptian. 

Hungarian. 

Buckeye ....- 

X igger.. 

Oorrell.. 

Coryell. 

Tuscan Island .. 
Lancaster Red .. 
IMtz Longberry 

Tasmanian Bed . 
Sea Island 
Turkey Bed. 


Condition of wheat. 


; Percent- j 
| age of i 
! gluten. ! 


.- Sprouted..j 11.20 

. Good.. 11.33 

-■ Sprouted. ! 10.87 

.do. j 12.27 

..do. ! 11.45 

.: Slightly musty.i 11.02 

Sprouted_.! 12. 88 

.do.; 10. OS 

.do.| 32.77 

..do.. 12.25 

v Slightly sprouted.| 14.50 

.! Spro-Med.I 12.84 

.do....; 20.40 

. Slight I v sprouted. ! 11.16 

. Goul .! 11.14 

. Slightly .sprouted.. —! 13.10 

( ......do.i 11.86 

t . Sprouted.! 34. 01 | 

..! Shrunken..-....! 16.23 | 


Baker's 

gluten 

test. 


0.300 
0. 383 
0. 373 
0. 400 
0.430 
0.333 
0.466 
0. 416 
0.300 


0.500 
0. 483 
0.383 
U. 450 
0. 4 1 3 
0. 516 
0.516 
0.533 
0.606 
0. 383 
0. 233 


The flour made from these Nebraska wheats is compared with that 
from British India, Russia, England, Egypt, Australia.', New Zealand, 
California, and average samples of American winter and spring wheat 

Our floors, as examined by the chemist, show an average per cent of gluten excelled 
only by the Hour of the Russian hard wheats, and the Correll (Nebraska) wheat 
flour, with its 20.40 per cent of dry gluten leads them all. * * # 

The wheats showing the greater per cent of gluten and tie high baking tests in 
their flours were not able to withstand the winter well, nor did they yield nearly 
so much wheat per acre. 

Report of the Arkansas Valley Substation for 1892, E. A. 

Huntley (Colorado Sta. Report for 1S92, pp. 41-53). —Variety tests of 
wheat, barley, oats, potatoes, and sugar beets; and notes on farm man¬ 
agement, sweet corn, orchard grass, hard fescue, brome grass, meadow 
grass, red top, perennial rye grass, Italian rye grass, sainfoin, alsiko 
clover, white clover, red clover,'German and golden millet, cabbages, 
cauliflowers, eggplants, melons, onions, peas, squashes, tomatoes, 
apples, cherries, apricots, plums, prunes, grapes, strawberries, goose¬ 
berries, blackberries, and dewberries. 

Report of the San Lois Valley Substation, M, E. Bashor 
i Colorado Sta. Report for 1892, pp. 55^0).—-Notes on shade trees, apple 
trees, gooseberries, strawberries, raspberries, grapes, corn, wheat, bar- 
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ley, oats, rye, flax, sorghum, millet, alfalfa, redtop, timothy, meadow 
fescue, orchard grass, large canary grass, red clover, squashes, beans, 
cabbages, tomatoes, onions, potatoes, peas, and sugar beets, and a 
variety test of potatoes. 

Report of the Divide Substation, G. F. Brexinger { Colorado Sta. 
Report.for 189.2, pp. 61-69 ).—Tests of varieties of wheat, potatoes, and 
peas; and notes on rye, oats, buckwheat, millet, alsike clover, Main- 
moth red clover, meadow fescue, redtop, timothy, brome grass, Italian 
rye grass, yellow oat grass, sainfoin, yellow lupine, perennial vetch, 
Canada field peas, corn, beans, melons, pumpkins, squashes, cabbages, 
apple trees, forest trees, currants, gooseberries, blackberries, straw¬ 
berries, and farm management. The report also contains a test of the 
proper distance for planting potatoes, in which the best results were 
secured by planting single eyes 16 inches apart. 


HOBTXCULTFBE. 

Transplanting onions, 0. B. Waldron (North Dakota Sta. Bui 
No. 1.9, Jan., 1894, pp. 10, figs. 7).—Attempts to grow onions in the 
ordinary way at the station have generally failed. April 4 seeds of a 
number of varieties were sown in shallow 7 boxes in the greenhouse. 
When the plants came up the average stand was about 500 to the square 
foot. May 23 these small onions, with a diameter slightly greater than 
that of an ordinary wheat straw, were transplanted to the open ground 
5 inches apart in the drill. On the same date and on similar soil seed 
of the same varieties were sown. The rainfall from above date until 
June 30 was 3.62 inches, for July 2.21, and for August 2.72. 

The onions were harvested September 22. At this time all of those 
winch bad been transplanted were mature, while of the others only the 
early pickling sorts and the Extra Early Bed had thoroughly ripened. 
Only 5 varieties out of 26 planted made a satisfactory stand from seed. 
The following table gives the relative yields from the two methods of 
culture: 


Relative yields of onions transplanted and grown f rom seed. 


1 Weight of 

Variety. j ' trans- 

! • planted. 

VC eight of 
nontrans* 
planted. 

--—- l 

! 14* 


i 7 " 


11 

Wiiiw vlcionfi .* • | . jpj.r I 

! ' 18 

G^xXVClir W 11IT0 — ” * | | 

i 12: 1 




The author estimates that, about 84 square feet of glass are necessary 
to famish plants sufficient for 1 acre, and that the cost of transplanting 
an acre is about $10. 

20279—3STo. 9-4 
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Wlien tlie saving of seed is taken into ac-count it is doubtful if the expense of 
growing a crop in the old way is less than by the method of transplanting. Trans¬ 
planting onions produced large, regular, mature bulbs, greatly excelling the others 
in keeping and market qualities. 

Varieties of sweet potatoes^ R. II. Price (Texas Sta . Bui. j Vo. 28 ^ 
Dec. , l89S. pi). 329 - 340 , figs. 25, plate 1 ).—Statistics are given on the 
production of street potatoes in the State and brief notes on the origin 
and botany of the sweet potato, on the value of the tops as forage, and 
on the character of the season, together with tabular statements of the 
yields of 31 varieties, the chemical composition of 21 varieties, and 
descriptive notes for 20 varieties. 

An analysis of tops showed water 81.72 per cent, ash 2.735, protein 
2.42, fiber 2.32, and nitrogen-free extract 7.215. The season was 
unusually dry and the yield small, as shown by the following table: 


Yields of varieties of xiveef potatoes. 


Yield per acre. 


Yield per acre. 


Xante of variety. 

Merchant¬ 

able. 

Culls. 

Total. 

Name of variety. 

Merchant¬ 

able. 

Culls. 

Total. 

Barbadoes --- 

Bushels, 

17.26 

Bushels. 

10.89 

Bushds. 
28.15 

Peabodv. 

Bushels. 
82. 50 

Bushels. 
16. 26 

Bushels. 

105.46 

Big Stem .Jersey. 

51.90 

48.37 

95. 27 

: Pumpkin Yam. 

46. 09 

29. 33 

75.42 

Black Spanish. 

Bunch Yam- 

55.89 

7.68 

33.57 

Red Bermuda. 

101.00 

24. 18 

125.18 

138.32 

22.70 

156.02 

i Red Brazilian. 

93.45 

24.18 

119.63 

Delaware --....... 

37.00 

80.00 

67.00 

i lied Hansemond — 

43. 71 

8.17 

51.88 

Dog River. —...... 

! 11.24 

8.65 

19. 80 

i Red Hose. 

108.74 

21. 36 

130.10 

Early Burn'll Yam ... 

144.00 

! 37.51 

! 181.51 

: j Shanghai (California} 

! 164.23 

35. 53 

199.76 

Early Golden.... 

1 , 79.90 

i 18.16 

I 98.06 

i Southern Queen- 

69.80 

35. 88 

85.58 

Extra Early Caroline. 

81.10 

16.97 

! 48.00 

! Spanish Yam. 

| 11.24 

9.12 

20.36 

Georgia Yam.. 

‘ . 14. r*s 

! 8.47 

I 23.00 

Sugar (Creole). 

i 20.69 

! 1.50 

j 22.19 

Gold'Skin —'.. 

21.79 

| 18.87 

; 40.66 

!! Tennessee..— 

40.76 

28.81 i 

, 69.57 

Hayman.. 

; 31.50 

| 9.00 

! 40.50 ; 

Vineless. 

156. 45 

! 30.87 , 

187.32 

Hansemond.... 

122.76 

! 42.37 

i 165.13 : 

Yellow Jersey.i 

23. 53 

21.71 j 

45. 24 

Hegro Choker ■. 

107.21 

i 15.98 

123.19 

! Yellow Hansemond. 

41.26 

30.60 

! 71.86 

Hew Jersey.... 

42.87 

i 7.56 

49.93 i 

: Yellow Yam. 

57.27 

; 7.96 

! 65.23 

Horton... 

46.94 

7.51 

24.45 | 

i 1 

: 


1 . 1 

1 . 


“The angle at the base of the leaf and the veins along the margin of 
the base vary, perhaps, least of any other botanical characters of the 
foliage. 77 The author divides the varieties of sweet potatoes into three 
classes, according to the shape of the leaf. The varieties having round 
or entire leaves are Bog Elver, Big Stem Jersey, Pumpkin, Shanghai 
(California), Norton, Hayman, and Southern Queen. The varieties with 
shouldered leaves are Gold Skin, Delaware, Extra Early Caroline, 
Early Golden, Yellow Jersey, Bed Brazilian, Bed Bermuda, Bed Hose, 
Hew Jersey, Yellow Hansemond, Hegro Choker, Red Hansemond, and 
Peabody. The varieties with lobed leaves are Barbadoes, Sugar 
(Creole), Yellow Yam, Yineless (Bunch Yam and Yellow Bunch Yam), 
and Spanish Yam. Drawings showing the shape of the leaves of each 
variety are given. 

Bunch Yam, Yellow Bunch Yarn, and Yineless were pronounced iden¬ 
tical, having the same botanical characteristics and tracing back to a 
common origin. 




















HORTICULTURE. 


The Yineless has the same characters of leaf as the Yellow Yarn ami * * ia 

hey on d question a great acquisition in sweet potatoes. It has a short stubby vine 
which seldom grows over 2-A- feet long. It can he planted closer in the rows and cul¬ 
tivated and dag easier than the miming varieties. The tubers grow in a bunch near 
the surface. It stood the drought better here last season than the other 30 varieties 
and ranked second in yield. The table quality* ranked equal to the best when dug. 
It produces slips abundantly. The tubers are smooth and rather above the medium, 
size. 

Vegetables, fruits, and flowers, F. W. Massey (Forth Carolina 
Sta. Bui. Mo. 94, Jan., 1894, pp. 1-19). —Notes on 7 varieties of cab¬ 
bages, 10 of melons, 17 of onions, 12 of strawberries, 7 of blackcap rasp¬ 
berries, and 5 of blackberries, and on garden corn, cucumbers, egg¬ 
plants, lettuce, potatoes, tomatoes, grapes in the vineyard and under 
glass, figs, peaches, tuberoses, lilies, gladioli, hyacinths, and hardy 
roses. In 1893, in a greenhouse 16 by 30 feet, the yield of grapes was 
350 pounds. Bordeaux mixture was successfully used to prevent peach 
rot. Three applications are recommended—one before the buds swell, 
another as soon as the blooms fall, and a third when the peaches are 
half grown. 

Grape culture, W. B. Alwood (Virginia Sta. Bui. Wo. 30, July, 
1893 , pp. 91-110, figs. u). —Directions for training and notes on varieties 
tested at the station and in an orchard at Charlottesville. The author 
describes and illustrates the recurved fan system common among Vir¬ 
ginia grape growers, but which he states has not before been illus¬ 
trated or described in print. Notes are given on 17 black varieties, 
17 red varieties, and 18 white varieties which have been tested at the 
station for five year; sand on 28 black varieties, 23 red varieties, and 
23 white varieties tested in an orchard at Charlottesville; together 
with a list of 39 of Munson’s new seedlings growing at the station and 
22 varieties tested for one year. The following list includes the varie¬ 
ties recommended for general culture: 

Blade varieties. —Concord, for home and market; Ives, market more especially, 
also koine use and wine; Moore Early, home and market; Wilder, especially homo 
use, but market also; Norton, or Cynthiana, for claret wine. 

Med varieties. —Brighton, especially for home use and also market; Delaware, best 
early market where it can be grown, unsurpassed for home use; Gartner, home use 
more especially; Wyoming Red, especially for market. 

White varieties. —Duchess, home and market; Green Mountain or Winch el.I home 
and market; Lady Washington, home and market; Niagara, especially for market. 

Test of varieties of grapes, G-. W. McC liter {Illinois Sta* Bui. 
Mo. 28, Dec., 1893, pp. 249-268 ).—Notes and descriptions of 98 varieties 
of grapes tested, and a list of 15 varieties which failed at the station. 
The following varieties are recommended: 

For market— Black: Concord, Worden, and Ives seedling; red: Dela¬ 
ware and Lindley; white; Grein Golden, and Niagara. 

For home use .—Black: Concord or Worden and Moore Early; red: 
Delaware, Lindley, Massasoit, and Brighton; white: Grein Golden, 
Elvira, Niagara, and Green Mountain. 




874 


EXPERIMENT STATION RECORD. 


Methods of training grapes, Gf. W. McCluer (Illinois 8ta . Bui 
No. 28 , ..Dec., Y5T,9, pp. 270-272). —The methods tested were training (1) 
on a horizontal trellis, (2) on a single wire, (3) on an ordinary three-wire 
trellis with a roof of boards, (4) on a three-wire trellis, and (5) on 
stakes. The horizontal trellis was 3£ feet from the ground and was 
made by stretching 3 horizontal wires 1 foot apart. The roof of 
boards consisted of a T-shaped trough made of twelve-inch boards and 
forming a roof 20 inches wide. The varieties used in all systems of 
training were Concord, Worden, Moore Early, Ives, and Delaware. The 
yields of grapes were estimated. 

Taking tlie 5 varieties as a whole they have done best on the horizontal trellis, 
though there has not been much difference between that and the upright three-wire 
trellis except with Concord. 

The vines on stakes have uniformly made the poorest growth and given the 
smallest yield. 

The grapes on the covered trellis have rotted less than those on a row beside it 
not covered, but it has also yielded considerably less from a failure of the fruit to 
set. 

Grapes are more easily trained on trellises than on stakes, and as the vine does 
not make such a compact mass on the trellis it is much easier to get at the fruit either 
in spraying or harvesting. 

Variety tests of strawberries and strawberry crosses, S. A. 

Beach (New York State Sta. Bui. No. 64, n. serJan., 1894, pp. 24 ).— 
Notes on 60 varieties of strawberries which fruited in 1803 for the first 
time at the station, and a description of the results in crossing straw- 
berries at the station. The author’s conclusions were as follows: 

Michel Easily and Feicht No. 2 took high rank in 1893 as early strawberries. 

Townsend No. 2, Edgar Queen, Princeton Chief, and Sunny Side took high rank 
in 1893 as late berries. 

Of the newer varieties tested in 1893, Sunny Side made the best record. * * * 

Systematic breeding maybe expected to give more rapid improvement of culti¬ 
vated strawberries than will the introduction of chance seedlings. 

Johnson Late appears to be a desirable parent for use in breeding late varieties 
of strawberries. 

Leimig White was found to be. very prepotent in transmitting the color, flavor, 
and shape of its fruit to its seedlings. Its seedlings generally appear to be undesir¬ 
able except possibly for home use. . 

Dawley seedlings gave a large proportion of excellent varieties. 

Sharpless seedlings gave a large proportion of excellent varieties which were 
noticeable on account of the vigor and productiveness of the plants and the good 
scarlet color and good quality of the fruits. 

Sundry investigations in horticulture, L. H. Bailey (New York 
Cornell Sta. Bui. No. 61, Bee., 1893, pp. 329-350, figs. 11).—A new food 
plant (Staekys fioridana) (pp. 329, 330).-—For two years this tuber has 
been grown at the station. It resembles the Chorogi or Staekys sieboldii, 
the tubers being somewhat larger than those of the plant last named. 

The mole plant (Euphorbia lathy ris) (pp. 331-333).—Notes on the 
mole plant, or caper spurge. 

Orchard covers (pp. 333-337).—Experiments with vetch ( Vieia sativa), 
cowpeas, field peas, and clovers as plants for protecting orchards during 
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the winter. Vetch sown in June or early in July covered the ground 
with a dense tangled mulch 2 feet deep. Ten varieties of cowpeas 
ripened seed and 9 varieties failed to ripen seed. The varieties which 
seemed best adapted to the latitude of the station were the Black and 
the Whippoorwill. The Black and the Clay pea from North Carolina 
matured seed, while the same varieties from Louisiana did not. Field 
peas sown August 18 covered the ground completely; sown, September 
20 the plants reached a height of about 0 inches. Fertilizer analyses 
of vetch, field peas, cowpeas, and red clover are given. 

Garden docks (pp. 337, 338).—Notes on the two edible plants, spinach 
dock (Burner patientia) and large Belleville dock (R. aeetosa). 

Labels for use in orchard and garden (pp. 339-341).—Notes on the 
labels used in the horticultural department of the station. 

.Recent varieties of tomatoes (pp. 341-343).—Notes on 24 new varieties 
of tomatoes. 

Tomato-potato grafts (pp. 343-346).—An account is given of experi¬ 
ments in grafting tomato cuttings on potato stock and potato cuttings 
on tomato stock. The tomato on the potato bore a few tubers and a 
fair crop of tomatoes, all of which appeared to be normal although the 
tubers did not grow when planted. When the potato was grafted on 
the tomato the roots produced no tubers, and the tops, although they 
bloomed freely, produced no seed balls. Although the experiments are 
of interest, the author states that “there is no likelihood that any 
economic results will follow.” 

Hardy carnations (pp. 346, 347).—Of a number of varieties tested the 
Vienna was preferred. Hardy carnations sown March S went through 
the following winter wholly unprotected on a bald hilltop and begun to 
bloom about the middle of June. 

Shed for stratified seeds (pp. 348-350).—Directions for the construc¬ 
tion of a shed intended to i>roteet seed requiring a long period of ger¬ 
mination. 

Whitewashing with a spraying pump (p. 350).—The spray ing pump is 
used to apply whitewash to greenhouse roofs, bam basements, and 
fences. 

A potato preserver (p. 350).■—An examination proved this material to 
be ordinary land plaster. 

DISEASES OF PLANTS. 

Walter II. Evans, Editor. 

A grape disease, G. W. McOliter ( Illinois Sta. Bui. No. £<9, Bee., 
1893,pp. 268-270 ).—The author gives a report of a grape disease which 
he thinks possibly identical wi th the California vine disease described 
in Bulletin No. 2 of the Division of Vegetable Pathology of this 
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Department (E. S. E., vol. it, p. 498). The disease was first noticed 
during the summer and fall of 1889 and was more abundant on Concord 
than other varieties. It is characterized as follows: 

The disease usually makes itself apparent about the middle of the summer. The 
edges of a few of the leaves, usually the older ones, are affected first. These turn 
yellow, then gradually die, and as the disease progresses the whole leaf and additional 
leaves are affected. Before the leaves are entirely dead they drop off, leaving the 
vine more or less hare. The blade often separates from its stock, which adheres for 
a time to the stem. The disease or its effects have not been noticed on the stems until 
after the frost has killed the leaves. This is probably due to lack of sufficient obser¬ 
vation, since but little attention lias been paid to the plants from the time of the 
ripening of the fruit until the fall pruning, which is usually done in November. 
When the fruit was picked this season in September the shoots from which the 
leaves had fallen as a result of the disease were still alive, and unless the disease 
had been very bad there was nothing in their appearance to attract attention. 
November 10 it was found that on all plants on which leaves were badly affected a 
large part of the current season's growth was dead, sometimes back to the old wood, 
but. more often with from one to four joints at the base still alive. 

The author gives a long* list of varieties which had been subject to 
the attack and says that some plants which, were badly diseased in 
previous years showed little or no effect of the disease during the past 
season. 

An experiment on plum rot, H. G-akman (. Kentucky Sta. Bui No. 
47 , Dee., 1893, pp. 53-55, fig. 1). —Report on the use of Bordeaux mix¬ 
ture against the brown rot of plums {Monilia fructigena). The trees 
were sprayed June 9 and July 5. Some rotting fruit was observed at 
the time of picking on both the sprayed and check trees, and many 
plums fell from both during the summer. On August 22 the fruit was 
gathered. From a sprayed tree 11J pounds of fruit was taken, while 
from the unsprayed or check tree 0 pounds £ ounce was taken, a differ¬ 
ence in favor of spraying of about 48 per cent. 

Orange rust of blackberries and raspberries, G. P. Clinton 
(Illinois Sta. But. No. 29, Dee., 1893, pp. 273-300, plates 4). —The author 
gives an exhaustive account of the life history of the orange rust 
(Cworn a nitens) of the blackberry and raspberry. It is described in all 
its known phases and the perennial nature of the mycelium is pointed 
out... 

Since various authors have shown the connection between different 
species of Oceania and species of Melampsora, a special study was made 
of this fungus in order to ascertain its alternation forms. It having 
been suggested that possibly Occama nitens and Puccinia peekima are 
different forms of the same fungus, trials were made to produce the 
secidium phase from the Pucemia and the teleutospore phase from the 
„ Oceoma . Both forms were found upon the same host, although from 
entire different mycelium. The artificial cultures made were not suc¬ 
cessful, but Tranzschel Is quoted* as having grown upon Bubus mxaMlis 
the mcidiosporcs of Oceoma nitens and teleutospores of PucciniapeeMana 
upon the leaves of the host both when grown indoors and out, 

* Hedwigia 5 (1893), p. 257. 
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The author's conclusions are as follows: 

(1) The so-called Cwoma nitons, a. widespread and very destructive fungus of rasp¬ 
berries and blackberries, lias been proved to possess a perennial mycelium, which 
probably first gains entrance into its hosts through very young underground shoots. 

(2) This mycelium, following the growing parts of the plant, in early spring, 
gives rise to spermagonial and soon after to am id him stages, the function of the 
former being as yet unproved. 

(3) The mcidiospores, by immediate germination, give rise to a more mature spore 
form, which is in no way connected with the original mycelium. 

(4) These mcidiospores produce this form by infecting the host through the 
stomata of the leaves, and evidence now proves Hub its as the host infected, and 
Pucein ia peckiana as the teleutoform thus produced. 

(£>) Puccini a peckiana , produced on the underside of leaves of raspberry and 
blackberry, germinates its spores in the fall, and possibly in early spring, and prob¬ 
ably enters its hosts through young underground shoots. 

(()) The two facts that the mycelium of the Puceinia is limited to the leaves, and 
that the mycelium of the Gtpoma is found throughout the plant suggest that the 
mycelium of the meklimn stage has its origin from the germinating Puceinia spores. 

A, chapter on the nomenclature, distribution, list of individual host 
plants, and bibliography completes the bulletin. 

Plant diseases: their cause and prevention, M. Craig- {Oregon 
SH. Bid. Wo. 27, Dec., 1893 , pp. 31, figs. 23). —Tins is a popular bulle¬ 
tin on the cause and prevention of plant diseases. Brief notes are 
given on the more common diseases, together with suggestions for 
their prevention. The more common diseases of the following, with 
suggested methods for prevention, are given: Cabbage, grape, bean, 
currant, gooseberry, apple, pear, quince, plum, cherry, peach, straw¬ 
berry, rose, celery, potato, tomato, onion, corn, and wheat. 

Report of the mycologist, W. 0. Sturgis ( Connecticut State Sta. 
Report for 1893 , pp. 72-111, Jigs. 3). 

Synopsis .—The bulletin consists of notes on spraying for apple and pear scab, potato 
rot, and methods of applying Bordeaux mixture, mildew of Lima beans, treat¬ 
ment of grapevines under glass/quince rot, quince scab, leaf blight of celery, 
notes on the cause of polo sweat and stem rot of tobacco, miscellaneous notes, 
and a, report on common fungus diseases and their treatment. 

The continued dry weather was so unfavorable to fungi that many 
of the experiments of the year were inconclusive and unsatisfactory. 

Spraying for seal ) of apple and pear (pp. 72, 73),—The experiments 
under this head were designed to test the value of winter and summer 
treatment for the prevention of scab fungi. The plan adopted for the 
experiment was the same in both cases. Portions of the orchard 
selected were divided into four equal parts, the first receiving during 
the last week in March a spray consisting of a simple solution of copper 
sulphate in the proportion of 1 pound to 25 gallons of water. The 
second plat received the same, and in addition was sprayed with Bor¬ 
deaux mixture as usual during the summer. The third plat was kept 
as a check, receiving no treatment. The fourth received only a sum¬ 
mer treatment with Bordeaux mixture. Violent storms in August 
nearly stripped the trees of fruit, making it impossible to obtain con- 
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elusive results. However, enougli was seen to recommend the use of 
simple copper solution early in the spring before the buds began to 
swell. 

Potato rot and methods of applying Bordeaux mixture (pp. 73-77).— 1 The 
object of these experiments was to test the value of an apparatus for 
applying the mixture to potatoes on a large scale. The apparatus, 
which is figured and described, is a simple one and can be made at a 
cost not exceeding $10 or $12. With it two men can easily spray 10 
or 12 acres a day, the mixture being distributed thoroughly and con¬ 
tinuously at the average walking speed of a .horse. As a demonstra¬ 
tion of the value of Bordeaux mixture the experiments were not 
successful, as there was no Phytophthora present either in the sprayed 
or cheek vines. 

Mildew of Lim a beans (p. 77).—Experiments were undertaken to test 
the relative value of Bordeaux mixture, copper acetate, potassium sul¬ 
phide, flowers of sulphur, and “par oidium.” The results showed 
that all could be used without damage to the vines, but Bordeaux mix¬ 
ture gave the most promise. 

Treatment of grapevines under glass (pp. 77, 78).—Early in the season 
Plasmopara mticola made its appearance on Hamburg grapes grown 
under glass. The vines were very full of leaves and the flowers in bud. 
Bordeaux mixture was applied twice, the proportion being 0 pounds of 
copper sulphate and 45 gallons of water, but even with this weak solu¬ 
tion the vines were badly burned. In July the remains of the Bordeaux 
mixture were washed from the vines with water and the house fumi¬ 
gated with sulphur fumes. The result was a complete recovery of the 
vines and a good crop of sound fruit. 

Blade rot of quince (pp. 78, 70).—A study was made of the fungus 
Sphccropsis malorum to ascertain the strength of Bordeaux mixture 
which it is feasible to use against this disease. It was shown that a so¬ 
lution containing 0.03 per cent or more of copper sulphate is fatal to the 
rot fungus of the quince, apple, and pear. Bordeaux mixture made in 
proportion of 6 pounds of copper sulphate to 50 gallons of water con¬ 
tains 1.5 per cent of the copper salts, and would in any case be suffi¬ 
ciently powerful to be used against this fungus. 

Scab of quince (pp. 79, 80).—The author reports the occurrence of a 
species of Fusidacliuni resembling the common scab fungus of the 
apple, Fusidadium dendritieum , upon a quince but was unable to deter¬ 
mine the species with certainty. The attention of growers is called to 
this new trouble and Bordeaux mixture is recommended as a preventive 
treatment. 

Leaf blight of celery (pp. 81, 82).—Tests were made of potassium sul¬ 
phide solution, a dilute solution of copper sulphate, and dry sulphur 
upon plants. On September 8 several leaves which had been sprayed 
with potassium sulphide and copper sulphate solutions exhibited a co¬ 
pious growth of the fungus. The celery which had been dusted with 
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sulphur showed no signs whatever of the blight. The result is simi¬ 
lar to that obtained the year previous. Whether the use of sulphur 
during* the wet season would produce like results remains to be seen. 

Notes on the cause of pole sic eat cmd stem rot of tobacco (pp. 84, 85).—' 
Tlxe author calls attention to the work of Behrens* in which he claims 
that the cause of the stem rot is due to Botrytis clnerea , and that B. 
longihraehiata and B. einerea are identical. The author does not agree 
with this conclusion, but insists that the disease is due to Botrytis 
longihraehiata , which lie has found growing parasitically on plants, caus¬ 
ing their destruction. 

With regard to pole burn the author claims that the results of Beh¬ 
rens 7 observations seem to be inconclusive; that while a Botrytis or 
some similar fungus may be essential to the pole burn the disease is 
largely bacterial in its nature. 

Miscellaneous (pp. 85-37). — Notes are given on nematode diseases of 
asters, and lime and artificial manures are recommeded as fertilizers 
for these plants. 

Rose rust and black spot of rose have proved destructive on culti¬ 
vated roses, and vigorous pruning and the use of Bordeaux mixture 
or ammoniacal copper carbonate are recommended. 

The author investigated Bordeaux mixture in order to see if there 
was not some means to prevent the clogging of the spraying apparatus. 
He found it sufficient, after slaking the lime with 0 gallons of water 
and stirring well, to let the milk of lime stand a few minutes and 
pour off only the tine slaked lime of the copper solution. The clanger 
of clogging might also be averted by slaking the lime with almost the 
whole quantity of water used for the mixture, allowing it to settle and 
then pouring only the clear limewater into the copper solution. This 
method would be feasible only when the quantity of water used to 
slake the lime could dissolve enough of the latter to precipitate as cop¬ 
per hydroxide all of the copper sulphate. 

Report on common fungus diseases and their treatment (pp. 88-111).— 
Reprint of Bulletins Nos. Ill and 115 of the station (E. S. R., vol. in, 
p. 840; IV, p. 058). 

The report also contains notes on quince leaf miner, curing of tobacco, 
and aster beetles, mentioned elsewhere. 

Sundry botanical investigations, G. F. Atkinson (New York Cor - 
nell Sta. Bui . No. 6f Dee., 1893 , pp. 299-306 1 figs. 4). 

Synopsis .—A report of the oedema of apple trees, artificial cultures of Melanconium 
fuligineum , aud powdery mildew of crucifers. 

CEdema of apple trees (pp. 299-302). —During July specimens of dis¬ 
eased apple twigs were received, showing the soft outer tissues of the 
limbs in a state of decay and occupied by a fungus which resembled 
Fusarium areuatum , which was described as it occurred on the bark of 

V. Behrens: Ztschr. Fflamzenkrank., 3 (1893), No. 2, p. 82. 
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Tints mains. The sender had supposed this fungus to he the cause of 
the trouble and had tried the use of Bordeaux mixture after having 
scraped off the bark from the diseased places. Since so many of the 
species of the genus Fusarium grow only in tissues which have been 
injured by some other agent, fresh specimens which would represent 
the entire progress of the trouble were requested. From this material 
the peculiarities of the disease may be seen as follows: 

Minute elevations appear on the surface of the branches or trunks, 
which gradually increase in size from one eighth to one fourth of an 
inch long and nearly as wide. They are usually quite close together 
and frequently by increasing in size become confluent, when a large 
number extend over quite a large surface and appear as one of very 
irregular form. The microscopic sections through parts of the twigs 
where the trouble is recent show no fungus present. Immediately 
beneath, the periderm the young phellogen tissue at the points of the 
blisters is seen to be very greatly elongated radially. Besides this 
elongation the cells are greatly distended, until the cell walls are no 
longer able to stretch and because they have become so thin they break 
and collapse. In this dying tissue is formed a nidus for such sapro¬ 
phytic fungi as were in many cases present. The dropsical swelling 
of the tissues is of the same nature as that which sometimes occurs 
with tomatoes when grown under conditions which favor rapid and 
continuous root absorption and at the same time hinder transpira¬ 
tion or growth. Inquiry of the owner developed the fact that the soil 
in the young orchard was very fertile, well worked, and favorable for 
rapid root absorption and growth. 

During the winter and early spring the trees had been very severely 
pruned, leaving only the main limbs and twigs and a few secondaries, 
and the new growth was cut back one third. When root absorption 
and growth began in the spring, there being no leaves to discharge the 
excess of water through transpiration, the few growing points could 
not dispose of the excess. Consequently the thin-walled phellogen 
tissue could not stand the strain. 

The cause being known, the remedy suggested is that too vigorous 
growth should be guarded against and too severe pruning should not 
be indulged in. 

Artificial cultures of Mehmeonium fuHgmcuni (pp. 302-305).—The 
author sought by means of cultures to verify the suggestion in Journal 
of Mycology, voL vi, p. 171 (E. S. B., vol. it, p. 740), that this fungus 
is generieally the same as Glmosporiurn fructigenum. Plate and tube 
cultures on agar were unsuccessful, but sterilized bean stems proved a 
favorable culture medium. Threads of the fungus grew both in the 
tissues and upon the surface of the stem. The surface at first showed 
a scant downy whitish covering, with a number of ascending and pro¬ 
cumbent threads at the advancing edge of the weft. In the center of 



DISEASES OF PLANTS. 


881 


growth tills was soon succeeded by a darkening* of the fungus, brought 
about by a discoloration of the threads lying close to the sub,stratum 
and the appearance of stroma scattered over the surface, giving it a 
punctiform appearance. This growth spread until the entire surface, 
presented a blackened aspect, studded with numerous points. 

Compared with cultures of the type of Glwosponunifructigenum, the 
Melanconimn fuligimim seems to be genetically distinct, as shown by 
the characters of its germination, growth in the agar plate, and the 
characters of fructification oil a more solid artificial substratum-like 
sterilized bean stems. 

Powdery mildew of crucifers (pp. 305, 300).—The author mentions 
finding at the station in 1893 Oulium balsamii on Japanese cabbage, 
turnips, and Scotch kale, and in 1889 upon ruta-bagas at Auburn, 
Alabama. This mildew has been known as destructi ve in England, but 
as observed by the author, although very abundant on some of the 
hosts, it did not seem to be very injurious. The author suggests that 
possibly this mildew may be ultimately referred to Prysiphe. He found 
the haustoria were lobed, as has already been shown for Prysiphe 
f/aleopsulis , and it may be a eonidial form of that fungus. In size and 
form the eonidia of the two agree very well. 

Effect of fungicides upon the germination of com, A. S. Hitch¬ 
cock; and M, A. Carleton (Kansas Sta. Bui. No. 41 , Bee., 1893, pp. 
63-79 ).—The object of the experiments detailed in this bulletin was to 
determine the effect upon the germinating power of seeds produced by 
a treatment with such chemicals as are likely to be used as fungicides. 
The treatment employed was that of soaking the seed for a definite 
period in a solution of some chemical of known strength. A compari¬ 
son of the seeds of corn, wheat, pumpkin, lettuce, mustard, alfalfa, 
tomato, and castor bean showed practically the same effect upon all, the 
only difference being due to the resistant powers of the seed coats. 

Consequently corn was chosen for the experiments detailed by the 
authors. The seed used was of an ordinary dent variety of corn. A 
definite number of grains was counted and placed in a solution of the 
chemical to be tested. After remaining for the required length of time 
the grains were rinsed and planted in moist sand in germinating pans, 
the pans being covered with glass. As a check for each experiment an 
equal number of grains were soaked in water the same length of time 
and planted alongside the others. 

The chemicals used were mostly chemically pure. The strength of 
the solutions varied with different fungicides from 0.05 to 20 per cent. 

Tabulated information is given as to the chemicals used, strength 
of solution, number of hours the seed were soaked, date of soaking, 
date of germination, and date and amount of the germination of each 
check. Altogether 82 chemicals were tested in various strengths, 
making about 400 experiments* Some of the solutions were found to 
effect the vitality of the seed much more than others. 
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The fungicides are grouped into five groups, based upon the effect 
which they exerted upon the seed, as follows: Group 1, germination 
entirely prevented; group 2, germination less than 50 per cent; group 
8, germination from 50 to 80 per cent; group 4, germination from 80 to 
100 per cent, but greatly retarded; and group 5, germination scarcely 
affected. Some of the fungicides in group 1 which entirely prevented 
germination were copper acetate,half strength, twenty-four hours; full 
strength, twenty-four hours; mercuric chloride, 0.1 per cent, twenty- 
four hours; 0.5 per cent, twenty-four hours; 1 per cent, twenty-four 
hours; 0 per cent, one, three, live, and eight hours; 6 per cent, one, 
three, five, and eight hours; nitric acid, 5 per cent, twenty-four hours; 
potassium cyanide, 5 per cent, twenty-four hours; 10 per cent, twenty- 
four hours; potassium nitrate, 10 per cent, ninety-six hours; sodium 
arseniate, 5 per cent, eight, sixteen, and twenty-four hours; 2.5 per 
cent, twenty-four hours; 10 percent, five, eight, and twenty-four hours 5 
20 per cent, five and eight hours; and sodium ammonium phosphate, 
10 per cent, twenty-four hours. Some of the fungicides of group 4 
which gave a retarded germination of from 80 to 100 per cent were 
copper chloride, 10 per cent, twenty-four hours; copper nitrate, 10 per 
cent, twenty-four hours; ferric chloride, 10 per cent, twenty-four and 
forty-eight hours; ferrous sulphate, 10 per cent, twenty-four, forty-eight, 
and seventy-two hours; lead acetate, 10 per cent, twenty-four and forty- 
eight hours; mercuric chloride, 0.1 per cent, one, three, five, eight, and 
seventy-two hours; 1 per cent, one hour; nitric acid, 2 per cent, two 
hours; potassium cyanide, 1 per cent, one hour; 5 per cent, one and 
three hours; 10 per cent, one hour; sodium arsenite, 0.5 per cent, one, 
three, five, and eight hours; sodium sulphite, 5 per cent, twenty-four 
hours; 10 per cent, forty-eight hours; and zinc sulphate, 10 percent, 
twenty-four and forty-eight hours. Among the fungicides of group 5 
which scarcely affected germination were potassium acetate, 10 percent, 
twenty-four hours; potassium cyanide, 0.5 percent, one hour; potas 
shim sulphide, 10 per cent, twenty-four hours; sodium acetate, 10 per 
cent, twenty-four and forty-eight hours; and sodium sulphate, 10 per 
cent, twenty-four and forty-eight hours. The effect of the fungicides 
upon the vitality of the seed was shown first by the germination being 
retarded, then by the percentage of germination being lowered, and 
finally by the entire prevention of germination. In general, the effect 
upon the seed is proportional to the time of soaking and the strength 
of the solution. 

The authors conclude that a chemical to he of value as a fungicide 
must not be used in a solution of such strength as to injure the vitality 
of the treated seed. 

A comprehensive* bibliography is given of the effect of fungicides 
upon the germination of seed. 
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Aster beetles, W. C. St uncus (Connecticut State Sta. Report-for 
1893, p. 86 ).—Brief notes on the occurrence of Gantharis atrata on the 
asters, causing' great damage to the flower heads. The oi din ary insec¬ 
ticides seem to be of little value in combating the attack of this insect, 
a better method being to shake or brush the insects into shallow pans 
containing kerosene. 

The pear leaf blister, M. V. Sling erl and (New York Cornell Sta. 
Bui. No. 61 , Dec., 1893, pp. 317-328 , figs. 5).— In Bulletin No. 23 of the 
station (E. S. E., vol. ii, p. 420) the disease caused by the pear leaf 
blister mite was described and discussed at some length. Continued 
investigations have resulted in the addition of new facts in the life his¬ 
tory and methods of combating this Phytoptus. 

In the previously mentioned bulletin the method for combating the 
pest was to pick the affected leaves and burn them. While experiment¬ 
ing to learn the effects of kerosene oil on wood it was noticed that every 
crevice of the wood was penetrated with surprising thoroughness, and 
it was at once suspected that kerosene might be used with effectiveness 
against this mite while in its winter quarters under the bud scales. 

In 1801, 2 trees were treated with undiluted kerosene, 1 with kerosene 
emulsion diluted with 2& parts of water, and 1 tree left as a check. In 
the spring the mites appeared abundantly on the check tree, but upon 
the treated ones no more than a dozen galls appeared during the season. 

In September, 1892, 16 trees were selected and labeled and in March, 
1893, were sprayed with kerosene emulsion diluted with, from 3 to 10 
parts of water, 2 trees being left as checks. On July 10 the 2 trees 
which had not been sprayed were badly infested. The results on the 
others showed that the emulsion was effective when diluted with not 
more than 8 parts of water. 

The author concludes that the pear leaf blister can be nearly or 
entirely exterminated in a badly infested orchard by a single thorough 
spraying of the trees in winter with kerosene emulsion diluted with 
from 5 to 7 parts of water. 

A bibliography of the insect in question completes the contribution. 

Quince leaf miner, W. 0. Sturgis ( Connecticut State Sta. Report for 
1893, pp. 80,81 , plate 1). —Last September the author received a number 
of quince leaves riddled with holes varying from one eighth to one fourth 
of an inch in diameter. The specimens were submitted to the Division 
of Entomology of this Department, and determined as the work of the 
quince leaf miner (Aspidisea splendoriferella). The adult insect is a 
small moth which lays its eggs in the leaves of the apple, quince, and 
pear. The larva® mine between the surface of the leaf, finally cutting 
their way out, leaving a round hole, and migrate with their cases to 
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the branches of the tree, where they pass the winter. When very 
abundant they can be easily destroyed by scraping the cases from the 
trunk and main limbs, thus preventing an after crop of moths. If 
instead of being scraped the trees are sprayed with a strong solution 
of kerosene emulsion after the leaves have fallen, most of the cases 
will be penetrated and the inclosed moths killed. 

Pests of shade and ornamental trees, H. Gabman (Kentucky 
Sta. Bul Wo. 47 , Dee., 1893 , pp. 3-33, Jigs . 14). —A popular bulletin 
on the injuries to which shade and ornamental trees are subject. Gen¬ 
eral notes are given on the attacks by various kinds of insects and 
fungi and methods of treating the same are suggested. The trees 
most liable to attack in the locality of the station are the poplar, box- 
elder, black locust, and walnut, while the tulip trees, sweet gum, and 
sugar maple usually escape. 

Spraying apparatus and formulas for insecticides are given, together 
with descriptions of other methods of combating insect injuries. 
Descriptions, life history, and means for repression are given for the 
following: Fall webworm (Ryphantria eunea ), bag worm (Thyrixlopteryx 
ephemercvformis), catalpa sphinx (Sphinx catalpw ), walnut caterpillar 
(l)atana integerrima ), locust leaf miners (Lithocolletis robiniella, L. 
ostenmekenetta , Gracillaria robiniella , and Odontota seutellaris ), locust 
leaf skeletonize! (Gelechia pseudaeaeiella ), locust skipper (Bitdmnus 
tityrus ), poplar defoliator (7 clithyura inelusa ), elm borer (Super da tri- 
dentata), pine bark beetle (Tomicus calligrapkus), and maple bark louse 
(Pulmn a ria inmi m era b i Us ). 

Insects of 1893, T. I). A. Cockerell (Neiv Mexico Sta. Bul Wo.- 
10, Sept 1893 1 pp. 16, Ji,gs . o ).—Popular illustrated notes are given 
of the army worm, San Jose scale, cochineal insect, and cottony scale 
of the osage orange, and descriptive lists of miscellaneous insects. 

Inspection of Paris green in Louisiana, W. 0. Stubbs (Louis¬ 
iana Stas . Bul No. 23, 2d ser ., Nov., 1893, pp. 778-782 ).—The text 
of the State law regulating the sale of Paris green is given with com¬ 
ments, and the method of analyses pursued at the station is described. 


FOODS—ANIMAL PRODUCTION. 

E. W. Allen, Editor. 

One hundred American rations for dairy cows, F. W. Woll 
( Wisconsin Sta. Bid. No. 38, Jan., 1894 , pp. 47). —This bulletin is a con¬ 
tinuation of the records of the rations fed to dairy cows by farmers. 
Those previously collected by this station have been published in 
Bulletin Wo. 33 of the station (E. S. R., vpL IY, p. 740). The 100 
rations here published are those fed by farmers in 23 States and in 
Canada. The data given include the number of cows giving milk, 
breed, average weight of the cow, annual yield per cow, the purpose 
for which the cows are kept (milk, butter, or cheese), and the amounts 
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of the various constituents of each ration fed per animal daily. From 
these data a summary is given showing* the amounts of digestible 
nutrients in each ration, and these are summarized by States. The sta¬ 
tistics were obtained by addressing a large number of representative 
•fanners through the mails, and selecting from the replies received 100 
which were fairly complete. The full statistics for these were then 
supplied by additional correspondence. 

In summarizing the results the author says: 


Number of cows .—The hundred herds, the feeding of which we are considering in 
this bulletin, contained in the aggregate 2,921 cows in milk during the winter of 
1893; the herds contained from f> to 150 animals, the average number being 29 ani¬ 
mals. • 


Breeds represented .—Nearly all the different breeds of milch cows found in this 
country are represented in the herds; the Jerseys lead, and next in number come 
the Holsteins, Shorthorns, Guernseys, and Ayrsliires, in the order given, with single 
representatives of the Brown Swiss, Red Polled, and Devon cattle. 

Yield of mill' and butter .—Referring to the comment on these figures, we note that 
the average annual yields of milk and butter reported were (3,314 pounds, and 303 
pounds per head, respectively; (38 farmers reported their average yields of milk and 
51 those of hotter. The yields range, from 3,000 to 12,000 pounds of milk, and from 


165 to 497 pounds of butter. 

Average per cent of fat in herd milk .—The a verage per cent of fat in herd milk was 
reported by 54 farmers; the figures range between 3.5 and 6 per cent, with a general 
average of 4.59 per cent. 

The farmers giving the average fat content of their herd milk were not always 
the same as those reporting the annual milk and butter product per cow, so that the 
average figures for these data are not directly comparable. In going over all the 
figures carefully it seems very likely that the average yield of hutter reported is 
very nearly correct. While it may have been overestimated in some cases, in others 
no allowance was made for the milk consumed as such, so that the average may be 
considered about right; that is, a little more than 300 pounds of butter per year 
per cow. * * * 

Time during which cows go dnj .—As will be learned by a glance at the tables, the 
practice followed by the majority of farmers in regard to the drying off of cows 
is to give them a rest of from one to two months previous to calving. Some farmers 
report that they can not dry off their cows, or only with difficulty, but they are in 
the minority. The practice of milking up to the time of calving is strongly con¬ 
demned by the best, authorities; it impairs the constitutional strength of both 
mother and calf, and reduces the production of m ilk or butter during the subsequent 
period of lactation. * . ’ * * 

Feeding stuffs used ,—The list of rations given includes 3 succulent feeds, 18 
coarse dry fodders, 27 concentrated feed stuffs, 6 kinds of roots and tubers, and 1 
miscellaneous feed (skim milk)—in all 56 different kinds of feeds. The following 
list 'shows the number of times which the more important feeds appear in the 
rations: 


Corn silage.....(54 times. 

Roots ....-.— - 13 times. 

Corn fodder and stalks....35 times. 

Mixed hay —... ...—.42 times. 

Timothy hay--21 times.■' 

Oat' straw.. 1G times. 

Clover hay.....■ 40 times. 

Wheat bran. 73 times. 

Wheat shorts .. 13 times. 

Wheat middlings. 11 times. 


Corn meal.—. -.*..42times. 

Corn-and-cob meal . —................ 14times. 

Wheat. —.—..; ; 3;time». 

Oats....35 times. 

Barley... 13 times. 

Linseed meal.. 37 times. 

Cotton-seed meal..... 35 times. 

Pea meal..— -. -. 6 times. 

Malt sprouts ...... 3 times, 

Gluten meal.......... 8time®. 
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Nutrients in the various rations .—As only a few rations were secured from some 
of the States, the average figures for each State do not offer reliable data for 
comparison. 

[Hence the average rations for different sections have been grouped.] 

Nutrients in rations for dairy cows. 


Number 

of 

rations. 


Pry 
matt or. 


New England States.. 

Middle States. 

Central States. 

North Central States. 

Southern States. 

Rocky Mountain States. 

Pacific States. 

Canada. 


u 

Pounds. 
24.28 

31 

24.65 

20 

22.97 

21 

25.79 

2 

28.48 

5 

30.81 

1 

21.00 

9 

21.57 


Digestible malter. 


Protein. 

Carbo¬ 

hydrates. 

Fat. 

Total. 

umuve 

ratio. 

Pounds. 
2.30 

Poun ds. 
13.19 

Pounds. 
0. 75 

Pounds. 
10. 04 

1:7.1 

2.27 

33.68 

0. 82 

16. 77 

1: 6.8 

1.97 

12. 78 

0. 72 

15.47 

1:7.3 

2. OS 

13.79 

0.68 1 

16.55 

1: 7. 3 

2.00 

12.14 

1. 05 

15.19 

1:7.2 

3.12 

15.89 

0. 79 

19.30 

l ; 5.5 

2. 68 

10.54 

0. 55 

13.77 

1: 4. 4 

1.76 

11. 69 

0. 63 

14. 08 

1:7.4 


* * * Including the 28 rations previously published, and combining the New 

England and Middle States, the Central and North Central States, the Rocky Moun¬ 
tain States, and Washington, we have the following table of summary: 


Summary of rations for dairy cows. 



Number 

Dry 

matter. 


Digestible matter. 




of 

rations. 

Protein. 

Carbo¬ 

hydrates. 

Fat. 

Total, 

ratio. 

Eastern States. 

55 

Pounds. 
24 38 

Pounds. 
2 .20 

Pounds. 
13.81 

Pounds. 
0. 77 

Pounds. 
16.28 

1: 0. 8 

Middle States'. 

56 

24.64 

a. 08 

13.37 

0.72 

16,17 

1:7. 2 

Southern States. 

2 

23.48 

2.00 

12.14 

1.05 

15.19 

1: 7.3 

Western States... 

6 

29.28 

3.05 

14. 58 

0. 75 

38.38 

1:5. 3 

Canada.... 

9 

1 

21.57 

. 

1.76 

11. 69 

0. 68 

14,08 

1:7.4 


As will be seen, the average rations fed in the Eastern, Southern, and Middle 
States are very nearly identical. The Canadian rations are all lighter rations than 
these (with but one exception), while the nutritive ratio is slightly wider. Eight 
out of the nine Canadian farmers reporting gi ve their specialty of farming as breeding* 
The Western rations are greatly heavier and of a narrower nutritive ratio, owing 
to the large extent to which alfalfa enters into the rations. The number of rations 
secured from these States is too small, however, to allow of generalizations as to the 
system of feeding practiced there. 

Combining all the above 128 rations which have been fed by successful dairy 
farmers and breeders in the various parts of our. continent, wo have the following 
average American ration, as it may be called; 

American standard ration for dairy cows. 



Dry 

matter. 

Digestible matter. 

Nutritive 
j ratio. 

1 


Protein, 

Carbo¬ 

hydrates. 

Pat, 

Total. 

Average for 128 herds.. ....... 

Pounds. 
24.51 

Pounds. 
2,15 

Pounds. 

13.27 

■ Pounds.' 
0,74 

Pounds. 
16,16 

1:0.9 



This ration is practically the same as the [average] one published in Bulletin No. 33 
and in our Ninth Report (E. S, R., vol. v, p, 502) $ it is believed that it will be found 
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correct for our American conditions except, perhaps for those of the Rocky Mono tains 
and the Pacific States. While local conditions or the business methods of farming 
in some places may make a ration desirable which contains more protein than this, 
and has a narrower nutritive ratio as a consequence, we feel confident that in the 
large majority of cases its adoption will give satisfactory results, and that it is pref¬ 
erable to the German standard ration, so long placed before our stock feeders as the 
ideal one, the nutritive ratio of which is 1:5.4. It is the result of American feeding 
experience. The majority of our most successful dairymen feed i n the way indicated 
by the ration, and we shall not go far amiss if we follow their example.. 

As the market prices of cattle foods and the local conditions vary to such a great 
extent with different regions it is evident that no universal {i best ” ration for milch 
cows or for any other animals can’be given. It is believed, however, that any dairy 
farmer can easily select from the abundant material in the preceding pages a ration 
suited to his condition. 

Experiments in feeding for milk, G. E. Thorne, J. F. Hickman, 
and E. J. Falkenbaoh {Ohio Bta. Bui. ¥o. 50, Aot\, 1803,pp. 51-68). 

Synopsis .—Two experiments are reported in comparing corn silage with field beets 
for milk production. Incidentally 6 pounds of com meal was compared with the 
same amount of a mixture of wheat bran and linseed meal. Sixteen cows 
divided into four lots were used in each trial and were alternated on the beet 
and silage rations. In both years the cows consumed more dry matter and gave 
more milk and more butter fat while on beets, but the percentage of fat in the 
milk was not materially affected by the food. The yield of milk in proportion 
to the dry matter eaten was about G per cent larger on the silage ration. Con¬ 
sidering the cost of growing and harvesting the two crops, the dry matter in the 
beets cost more than twice as much as that in the corn from which the silage was 
made. The cows on corn meal produced slightly more milk for the food con¬ 
sumed than those on bran and linseed meal. Those on the latter ration pro¬ 
duced milk with the largest fat content; but this may have been a matter of 
individuality, as the grain ration was not changed. 

These experiments were made to compare corn silage and field beets 
for milk production, and were in continuation of experiments reported 
in Bulletin vol. in, Ho. 5 (second series) of the station (E. S. It, vol. 
ii, p. 247). In the present bulletin two separate experiments are 
described, made in 1891 and 1892. In each case 16 cows were selected 
from the station herd, S being* registered Jerseys and 8 grades. These 
were divided into four lots, each lot including 2 Jerseys and 2 grades. 
Each year the experiments were made between January and April and 
included four periods of about three weeks each. Lots A and B were 
alternated with lots G and D, the first two lots receiving beets in the 
first period and silage in the second, and vice verm . Lots A and O 
received 6 pounds of corn meal and lots B and D received a mixture of 
3 pounds each of wheat bran and old-process linseed meal per head 
daily. The grain ration remained unchanged throughout the experi-, 
ment. 

The silage was made from fodder corn containing from 16 to 17J per 
cent of ear corn and was fed at the rate of 30 pounds per cow per day. 
A portion of the silage was left uneaten. Fifty pounds of beets per 
head were fed daily and eaten clean. In addition to the above hay was 
20279—Ho. 9-5 r ' 
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fed ad libitum, and it is noted that more hay was eaten while on beets 
than while on silage. 

The cows were milked twice and weighed daily and the milk was 
tested weekly by the 'Babcock test. The average daily yield of milk 
and butter fat per cow is shown in the following table: 




Yield of milk and butter fat pc 

• cow per day* 






Lots A 

and 11. 

Lots C 

and I). 

Year. 

Period. 

Pood. 

Milk. 

Butter 

fat. 

Milk. 

Butter 

fat. 




Founds. 

Founds. 

Pounds. 

Pounds. 




17. 50 

0. till 

14.92 

0. '589 

S 



17.90 

{). Old 


t 

1 

1 

S ' *‘ vi - s .. 

) Si In if.. 



14.70 

0. 580 

1891.| 

II 

t Si luge... 

18.07 

0. .1)71 

15. 70 

0. 598 

1 


( _ .. ... . 

17. 00 

0. 514 



i 

III 

f Sih n ^. 



15. 07 

0. 01.0 

f 

1 


17.00 

0. 797 

19. 98 

0. 885 



1' !»!.!.' 

IS, 02 

0. 780 



1 

II 

) S i 19 1 r i * 



17.30 

0. 800 

1892. 4 

III 

Silage. 

17, 57 

0. 701 

18.01. 

0. 839 

1 


C Peefs... 

18.04 

0. 771 



l 

IV 




17.07 

0. 710 



<« 






In 1891 tli.(3 average yield of milk from 16 cows was 16.63 pounds per cow per day 
wliile feeding on beets, and 16.48 pounds while on silage, and in 1892 it was 18.36 
pounds while on beets and 17.4-6 pounds while on silage, a gain of 0,15 pound of milk 
per cow per day tor the beet ration in 1891 and 0.90 pound per day in 1892. In 1890 
the increased flow of milk on the beet ration was found to average 1,34 pounds per 
cow per day and in 1889 0.24 pound. * * * The average total butter fat found in 
the milk per cow per day in 1891 was 0.607 pound while the cows fed on beets and 
0.587 pound on silage, and in 1892 it was 0.818 pound on beets and 0.769 on silage. 
The test would have been more satisfactory had the fat determinations been made 
daily; but they indicate that the percentage of fat in the milk was not materially 
affected by the feed, but that the total quantity of fat varied approximately with 
the flow of milk, and this was undoubtedly increased by the beets. 

The cows ate somewhat more food while on beets than while on silage. 
The average per cow in 1891 was 20.91 pounds of dry matter while on 
beets and 24,89 pounds while on silage; and in 1892,20,48 pounds while 
on beets and 23.03 pounds while on silage. The yield of milk per 100 
pounds of dry matter eaten was as follows: 


Yield of milk per 100 pounds of dry matter eaten . 



Food. 


Yield of milk. 




1891. 

' 1892. 

On beet ration.....__ 


■ '> 

Fowids* 

62 

Founds. 

09 

On silage ration...._'.. . 

■■ '0®'. 

.■VO 
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In previous experiments the yield was: 

Held of milk per 1.00 pounds of dn/ mailer eaten. 


Food. 

Yield of milk. 

1889. ; 

1890. 

On inn ........... . 

i 

Pounds. \ 
59 i 
62 ! 

Pounds. 

| 59 

GO 

On silage nit ion...... 



Tims it appears that in the general average of' all these experiments 100 pounds of 
dry matter has produced about 4 pounds, or approximately 6 per cent, more milk 
when the cows were f eeding on silage than on beets. * * * 

In every test there was a. marked increase in weight when the cows were changed 
from silage to beets, and a marked decrease when tlie opposite change was 
made. * * * 

Considering all the tests [including those in 1889 and 1890] we must conclude that 
a part of the increased live weight shown while feeding on beets was actual gain, 
but the data are not sufficient to justify an estimate of the average amount of gain. 
The gains in live weight have been more uniform while feeding on beets, as would 
be expected from the greater regularity with which the beets were eaten. * * * 

In the general average of the two experiments, the cows consumed 127 pounds of 
food and drink per head per day while on beets and 101 pounds while on silage, a 
difference of 26 pounds per day. One pound of this may be accounted for in the 
increased flow of milk and possible gain in live weight while on beets, leaving 25 
pounds to be found in the excretions. 

The yield of corn fodder used for silage was at the rate of about 6,000 
pounds of dry matter per acre, and the yield of beets was 15f tons per 
acre, a little more than 3,000 pounds of dry matter. As the cost of 
raising and harvesting the beets was greater than that of the silage 
corn the dry matter of the beets cost more than double that of the 
corn. ■ , 

At this difference of cost our experiments plainly show that beets can not he used 
with economy as a considerable part of a feeding ration. If they are. to be used 
with profit it must be in small quantity and for the purpose of securing their 
effect as appetizers. 

It must be remembered, however, that these experiments have been made in a 
region where com is at its best, but which is considerably south of .the latitude 
best adapted to beets. I t is quite probable, therefore, that in more northerly regions 
the use of beets as compared with silage will he found relatively more profitable 
than is shown in these tests. 

Corn meal vs. bran and linseed meal (pp. 66-68).—Incidentally a com¬ 
parison was made of a ration of 6 pounds of com meal per day and 
one consisting of a mixture of 3 pounds each of bran and old-process 
linseed meal. In the two years the cows receiving corn meal produced 
69 and 75 pounds of milk, respectively, per 100 pounds of dry matter 
in the food; and those on bran and linseed meal produced 66 and 69 
pounds, respectively. The percentage of fat in the milk was from 0.3 
to 0.5 per cent higher in the case of the cows receiving the mixture of 
bran and linseed meal. “It is possible that all the difference here 
shown may be due to difference in productive power of the different 







890 


EXPERIMENT STATION RECORD. 


cows,” as the grain ration, of the cows was not changed during the 
trial. 

In the average, the cows receiving the com meal have made the larger gain in live 
weight, but the difference is too small and too irregular to justify overlooking the 
factor of individuality. 

The productive capacity of different cows, O. E. Thorne, J. F. 
Hickman ? and F. J. Falkenbach (Ohio Sta. Bui. No . 50, Nov., 1803, 
>pp. 68-74 ).— Data as to the average live weight, number of days si nee 
last calving', consumption of dry matter, and production of milk and 
blitter are tabulated for each of the cows used in the two experiments 
in feeding' for milk described above. 

Eighteen cows showed a gain in live weight, the average gain being 0.351 pound, 
or one third pound per cow per day; the butter fat production of these IS cows 
averaging 3.00 pounds per 100 pounds of dry matter in the food. Twelve cows lost 
in live weight during the test, the average loss being 0.300 pound per day, and 
these cows produced mi average of 3.17 pounds of butter fat for each 100pounds of 
dry matter in the food. * * * 

If we compare the ligures giving the production of butter fat with those showing 
the gain or loss in live weight we shall find that as a rule the live weight increased 
when the production of butter fat fell below the average, and that there was a fall¬ 
ing off in live weight when the butter fat exceeded the average. * * * 

The cows received on the average 0,75 pound of crude fat per cow per day in the 
food, while 0.79 pound per day was found in the milk, the live weight at the same 
time showing an increase. In other words, more fat was found in the milk than 
the total quantity given in the food, thus showing that while the fat, of the food 
may be one of the sources of the fat of the milk there must, also be other sources. 

The observations on these cows are compared with those made on 
herds of cows at the Wisconsin and New York State Stations. The 
authors’ conclusions on this subject are as follows: 

(k) When fed a ration composed of about, one fifth to one fourth grains and the 
remainder coarse foods of good quality, our cows and those of several other sta¬ 
tions have produced an average of about 3.2 pounds of butter fat to each 100 pounds 
of dry matter in the food, besides making a small gain in live weight. 

(2) In general, when this rate of production of butter fat Inis been exceeded 
there has been a loss in live‘weight, and when the butter fat has fallen below this 
rate there has been a gain in live weight. 

(3.) Individual exceptions to this general rule show that while some cows may 
return, a handsome proiit on their food, others may be fed at an actual loss, even 
when both butter fat and increase of live weight are counted at full value. 

Ratio between increase of live weight and production of but- 
ter fat, O. E. Thorne, J. P. Hickman, and F. J. Falkenbach (Ohio 
Ufa. Bid. No. 50, Nov., 1893 , pp. 74-84). —The experiments on the pro¬ 
duction of milk reported above “clearly show that with the same food 
and under the same treatment the vital machinery of one cow may 
transform into butter fat an amoiiut of fat equivalent to all that is 
found in the food; another may supplement this with fat, previously 
stored up iu the body ; and still another may convert into butter fat 
other constituents of the food than its tat; while others may divert the 
fat of the food into the formation of body fat rather than butter lat 
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For measuring tike efficiency of the food or the total capacity of a 
cow the authors believe it necessary that some factor be found by which 
the i acreage of live weight may be compared with the production either of 
butter fat or total milk solids. With this end in view the results of 
such recent experiments in steer feeding as contain the necessary data 
have been compiled by the authors and are given in the following table: 


Proiluetiritjj of food hi sleer feeding. 






G ain in live weight 

Station. 


27 timber 
of steers 
in test. 

Age at 
end of 
test. 

Per day. 

Per 100 
pounds 
dry mat¬ 
ter fed. 

Massachusetts... 

TSTfvw Wirlr St.nte..... 

.1 

7 

5 

Team. 

1 

o 

JX 

Pound#. 
1.36 
1.45 
1.27 

Pounds, 

9. 24 
7. 65 
n 29 


12 


2.17 

0 26 


6 

2 

1.48 

n. i3 


8 

a 

2.50 

10. oo 


4 

H 

2. 78 

11. 00 

Iowa. 

. i 

18 

IS 

1 

2 

2.48 
8. 08 

11. 85 
9. 55 

A verr. .-. 



! 

io. oa 



i 

1 


In the general average it appears that the increase in live weight per 100 pounds 
of dry matter fed to steers has been about three times as great as the production, of 
blitter fat from the same quantity and kind of feed fed to cows giving milk. 

This ratio of 3 pounds increase in live weight to 1 of butter fat must be accepted 
as true in a general way only. We know that it requires less food to produce 
a pound of live weight at the beginning than at the end of the fattening period, 
and in general that the quantity of food required increases with the age of the ani¬ 
mal; we know, also, that it requires less food to produce a pound of butter fat at 
the beginning than at the end of the period of lactation; we know that there is an 
increased tendency to substitute llesh production for production of butter fat as lac¬ 
tation progresses, but we do not know the ratio in which this substitution takes 
place. 

[From summaries of data obtained in experiments at the Wisconsin and Ohio sta¬ 
tions] it appears that in the case of these young and still growing cows there was an 
almost exact compensation between the fluctuations in butter fat production and 
live weight increase, on the hypothesis that 3 pounds of increase in live weight 
may take the place of X pound production of hutter fat; but the older cows, used 
in the Wisconsin and Ohio tests, manifest a loss of productiveness of butter fat as 
lactation progresses, which is not fully compensated by the increase in live weight, 
as reckoned on this basis. * * * 

The foregoing study of experimental data shows that very great differences may 
exist between the ability of different animals to utilize the food given them in the 
production of butter fat or increase of live weight. 

It justifies the expectation, however, that when more complete and perfect data 
are obtained it will be found that these forms of productive energy'-.may 'replace 
each other under a general average ratio of about 3 pounds of increase in live weight 
to 1 pound in yield of butter fat. 

It indicates that this ratio may be temporarily modified by age, by advancement 
in lactation, or in fattening, and by breed; but that the average increase in live 
weight over the entire period of fattening and the average production of butter fat 
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through entire periods of lactation, us well as the average gain or loss in live weight 
during lactation, may be compared upon this basis with it relatively small margin 
of error, 

A study of tlie data for the cows in the dairy test at the World’s 
Fair leads to the following statement: 

The superior productiveness of individual cows employed in the W'orld’s Fat v test 
at Chicago demonstrates the possibility of achieving a. great increase in average 
productiveness, through intelligent selection and better feeding. 


DAIRYING. 

E. W. Allen, Editor . 

Investigations relating to the manufacture of cheese, part IV, 
L. L, Van Slyice (.New York State Sta. Bui No. 65, n. ser., Jan., 1894 , 
pp. 25-168). 

Synopsis .—A summary is given of the results of some 250 experiments in cheese- 
making covering two years—1802 and 1803— including data as to the composition 
of the milk, cheese, and whey, the loss of ingredients, etc. It was found that 
on an average 50.52 per cent, of the total solids, 91.13 per cent of the fat, ami 
75.72 per cent, of the casein and albumen in the milk were recovered in the 
cheese. The loss of fat in the whey was quite independent of the fat content 
of the milk, but was due either to the condition of the milk or the conditions of 
manufacture. The loss of casein and albumen was little affected by the condi¬ 
tions of manufacture, but. was governed chiefly by the amount of albumen in the 
milk, most of which passed into the whey. Very little casein was lost. The 
amount of green cheese made for each pound of fat in the milk ranged from 2.52 
to 3.06 and averaged 2.72 pounds. 

Experiments in cheese-making were begun by the station in 1891. 
They weye continued in 1892 and 1893 at cheese factories and at the 
station. Eleven bulletins, aggregating nearly 700 pages, have already 
been published on these experiments. The experiments in 1.892 were 
summarized in Bulletin No. 50 (n. ser.) of the station (E. 8. It., voL i v, p. 
945). Accounts of work in 1893 were published in Bulletins Nos. 54, 
5(1,60, 61, and 62 (n. ser.) of the station (E. 8. It., voL v, pp. 85, 211, 
603,605, 689). The present bulletin summarizes the work done in 1892 
and 1893. 

“Our investigation has included over 250 experiments relating to 
the manufacture of American cheese and over 150 of these have been 
confined to cheese factories.” 

The process of cheese-making was studied in 50 cheese factories 
located in 8 of the largest cheese-producing counties of the State. u In 
this work there have been used about 750,000 pounds of milk, repre¬ 
senting the average of not less than 5,000,000 pounds of milk and the 
product of over 15,000 cows. The cows were very largely natives, 
though there were many grades and a few thoroughbreds.” 

The analytical work was all done in triplicate at the station, and 
included 11,561 determinations in the two years. 
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Below is given a review of the principal data and teachings of the 
investigations. 

Conditions of manufacture .—The following statements summarize the 
prevailing* conditions of maiuif aeture: 

The amount of rennet extract used for 1,000 pounds of milk varied in 1802 from 2 
to 6 ounces, and averaged 34 ounces, and in 1893 from 2 to 5 ounces and averaged 
3 ounces. 

The temperature of the milk when the rennet was added varied in 1892 from 82° F. 
to 90° F. and averaged 84}° F., and in 1893from 80* J F. to 88° F. and averaged 841° F. 

The time required for the rennet to coagulate the milk completely varied in 1892 
from fourteen to forty minutes and averaged twenty-five minutes, and in 1893 from 
live to seventy-eight minutes and averaged thirty-two minutes. 

The temperature to which the curd was heated after being- cut varied in 1832 from 
97° F. to 106° F. and averaged 984° F., and in 1893 from 95° F. to 105° F. and 
averaged 99° F. 

The time from cutting curd to drawing whey varied in 1892 from one hour and 
twenty-three minutes to four hours and twenty-live minutes, and averaged two 
hours and forty-five minutes, and in 1893 from one hour and twenty-five minutes to 
live hours and thirty minutes and averaged three hours and eighteen minutes. 

The length of string formed on a hot iron when the whey was drawn varied in 
3893 from a trace to 1J inches and averaged one fourth inch. 

The time from drawing whey to putting curd in press varied in 1892 from one 
hour to four hours and forty minu tes and averaged two hours and forty-two minutes, 
and in ,1.893 from forty minutes to six hours and fifteen minutes and averaged one 
hour and fifty-three minutes. 

The length of string formed on a hot iron, when the curd was put in press varied 
in, 1893 from one half inch to 4 inches and averaged inches. 

The temperature of the curd when put in press varied in 3893 from 70° F. to 90° 
F. and averaged 81° F. 

The time consumed in the operation of cheese-making after adding rennet varied 
in 1893 from two hours and twelve minutes to nine hours and fifty minutes and 
averaged six hours. 

Composition of milk during the season. —The large amount of data 
accumulated furnishes excellent material for studying the composition 
of herd milk. The data tabulated show the weekly and monthly aver¬ 
ages of composition during the season, the average amounts of cheese 
solids and of whey solids in milk, and the relations of tat to casein and 
to casein, and albumen. The following table summarizes the analyses 
for the two years: 


Average composition of factor)/ milk , 1892 and 1893. 



In 100 pounds of milk. 

1892-’911. 

1892. 

3803. 

1892-93. 

Least. 

Greatest. 

Average. 

Average. 

, Average*, 

W ater. . . . 

Total solids ^ 

Pounds. 
80. 09 
11.47 
. 3.04 

1. 93 
0.47 
. ■■ 5.32 

Pounds. 
88.53 
13.91 
4.60 
3.00 
0.87 
6.87 

.'Pounds. 
87.36 . 
12.64 
3.69 
2.47 
' 0.66 
■ -8.82: 

Pounds. \ 
87. 32 
12.68 
3. 77 
2.46 
. ' 0, 68 
6. 77 

Pounds. 
87. 33 
12. 67 
W 3,75 
2.46 
0.68 
v-V.. 5.78. 

■ Put. ... M .. „■_ 

■ Casein ...................„. 

■ Albumen _ . i. .... .■ 

Su i*a r, ash, etc . .;.■---- 

Pounds of casein fori pound of albumen —..... 
Pounds of fat for 1 pound' of casein .... ....... 

2.60 
1.33 

5.58 
1. 78 

S."tT 

1.50 

■■■ ’ 3.62 

^ . 1.53 

sTii 

. 1.52 
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[In regard to tlie total solids in 1898], there was a. constant, increase in solids through 
April, May, and June, then a marked decrease in July, which continued through, 
the first half of August, after -which the solids increased, and continued so to do 
during the rest of the season. 

Only one explanation can he found for the facts: In July the pastures commenced 
drying up, and this continued well into August; this condition was made worse by 
the activity and number of grasshoppers that came, in August; add to this "Uni eheet 
of the warm weather and annoyance by Hies and we have what is undoubtedly the 
true explanation of the facts observed. 

* * * [About the 1st of May the cows were turned to pasture, and as a. result 

there was] not only an increase in yield of milk but also an increase of tin*, milk 
solids. Our season’s work, therefore, brings out incidentally the influence of food 
upon the composition and yield of milk, (1) when there was a change from dry to 
succulent food, and (2) when there was a. change from succulent hack to dry food. 
How much influence actual lack of food had early in May and. again when the past¬ 
ures became dry, it is impossible to say. It would appear, then, that an abrupt 
change from dry to succulent food may produce the double effect of increasing not 
only the yield of milk, but also an actual increase of milk solids in 100 pounds 
of milk; and a marked change from succulent to dry food may produce, on the other 
hand, not only a decreased yield of milk, but also an actual decrease of milk solids 
in 100 pounds of milk. * * * 

The fat increased in May and remained about the same during May anti June; 
there was a slight decrease in July and then a steady increase during the rest of the 
season. The fat was much less affected by the dry pastures than the solids not, fat. 
It will be seen that in August, as compared with July, there was an increase of fat, 
but a decrease of .solids not fat. * * *' 

The*casein increased during May and June and then decreased during July and 
August, after which it increased for the rest of the season. Increase of fat in milk 
is generally accompanied by an increase of case,in; hut, under the abnormal con¬ 
ditions prevailing in July and August, the casein actually decreased while the fat 
increased. * * * This increase of fat relative to casein or decrease of casein rela¬ 

tive to fat had the effect, necessarily, of diminishing the yield of cheese relative to 
the flit in the milk. The cheese-makers complained of the behavior of the cheese 
made at this time without understanding the cause of the difficulty. The cheese 
leaked fat badly and did not u stand upwell, although behaving perfectly when 
first made. The cheese in A ugust contained an excess of flit, as we shall notice later. 
The cheese-makers were really dealing with milk which was not normal factory milk, 
but was like normal factory milk to which some cream bad been added. w * * 

[The relation of casein to albumen in the milk varied tor the two years from 2,6:1 
to 5.58:1.] The effect of the food and weather upon the casein ami albumen was 
such as to decrease both in July and August, as we have previously seen; but the 
decrease affected the albumen more than the casein, and consequently there was an 
increased amount of casein relative to albumen in July and August. Tins fact is of 
importance in connection with cheese-making, since the decrease in cheese yield was 
not so great as it won!el have been had the decrease fallen upon the casein exclusively 
or more than upon the albumen. The facts fully confirm those secured last year, 
and show that the proportion of casein to albumen in milk is very variable. The 
fact is also demonstrated more emphatically than ever that in studying the compo¬ 
sition of milk with reference to cheese-making, we can not be guided by the amount 
of casein and albumen taken together but must know tbe amount of casein by itself, 
separate from the albumen. 

[The relation of fat to casein is shown in the following table:] 
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Helaiion of fat to casein in milk. 



Pounds of fat for 1 pound, of 
casein in milk. 

Least. 

Greatest. Average. 

Season of 1,8952....„.. 

1.38 

1.4:1 
1.45 
1. 38 

X. 74 

1, 65 
1.71 
1.78 

1. DO 

1.54 

1.55 
3.52 

Season of *>1.893: 

Slone' factory._. 

Merry’s factory. v . 

iKorty-eight factories...* 

A verage for 1892-'93..... 



1.52 





In normal milk, which contained fat varying from 3.04 to 4.60 per cent, the casein 
varied from 1,93 to 3 per cent. The fat averaged 3.75 per cent and the casein 2.46 
per cent. 

In no case did the normal milk, during the two seasons, contain less than 1.38 
pounds of fat for 1 pound of casein or more than 1.78 pounds of fat for 1 pound of 
casein. * * * 

It appears from our results that, in case of mixed milk of herds of cows the amount 
of fat seldom falls below 1.40 pounds for each pound of casein. * * * The fact 

has also been brought out that we can not get conclusive evidence in regard to the 
relation of fat to casein by comparing the milk of different herds for one week, or 
even for one month, but wo must have the results of a season. 

[Concerning the relation of fat to the total proteids], it. appears from our results 
that, in the case of mixed milk of herds of cows, the amount of fat seldom falls 
below 1.10 pounds of fat for each pound of casein and albumen. 

Composition of whey (luring the season. —The range of composition and 
the averages for whey were as follows: 


Composition of whey . 




III 100 pounds of wliey. 



1892-’93. 

3892. 

1893. | 

1892-’93. 


Least. 

Greatest. 

Average. 

Average. 

A vtsrage. 

Water...■—.... 

Pounds. 
92.48 

Pounds. 

93,57 

Pounds. 
93.09 

Pounds. ] 
03.03 

Pounds. 

\ 1)3.04 

Total solids....... 

6.451 

7.52 

(U)t 

0.97 

fl. 96 

Ka t.-..'...- 

0.23 

0.55 

0.34 

0.38 

0.36 

; Casein and albumen-.... 

0.05 

1.07 

0.84 

0.84 

0.84 

■ Sit gar, asli, etc...'... 

5.39 

0.43 

5,73 

5.75 

5.76 


The amount of solids in whey was least in April, when the amount of solids in 
milk was least, and greatest in the latter part of the season, when the amount of 
milk solids was greatest; hut the variation from month to month was small, * # * 
The amount of fat in whey was greatest at the beginning and end of the season, 
being least in June and July. * * * 

The total amount of casein, insoluble and soluble, present in the whey probably 
does not exceed, on an average, 0.15 pound in 100 pounds of whey . We have as yet 
no method for determining the amount of soluble casein in the presence of albumen, 
and therefore we can not now present definite data on this point. 

Composition of green cheese during the season .—The following table 
shows the range of composition of green cheese and the averages for 
the two years: 
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Composition of green cheese. 




In 100 pounds ofgre 

oi cheese. 



1802 

-’03. 

1892. 

1893. 

1892-'93, 


Least. 

Greatest. 

Average. 

Average. 

Average. 

Water.. 

Pounds. 
M2.00 

Pounds. 
4M. SO 

Pounds . 
M0.41 

Pounds. 
37.05 

Pounds. 
30.84 

Total solids. 

| r»o. n 

(57. Ml 

03.59 

02.95 

03. 10 

Put . 

i Mi). 00 

M0.79 

ML 80 

33. 59 

33. 83 

Casein and albumen.. 

! 20.80 

20.11 

24, M0 

23. 43 

23.72 

Sugar, ash, etc. 

■ 3. 12 

7.02 

4.99 

5.93 

5. 01 

Pounds of fat for 1 po und of casein... 

1.27 

1.00 

1.41 

L4i~ 

1,42 


Tlie amount of fat for 1 pound of casein in cheese made from normal milk .varied 
from 1.27 to 1.60 pounds and averaged 1.42 pounds during the seasons of 1892 and 
1893. * * * 

From the results of our two years’ work, it appears fairly settled that, in the case 
of cheese made from the normal mixed milk of herds of cows, the fat seldom falls 
below 1.30 pounds for 1 pound of casein. * * * 

The general results go to show that in cheese made from normal milk the amount 
of fat should never he less than 50 per cent of the cheese solids, and that cheese 
containing less than this proportion of fat has undoubtedly been made from skimmed 
milk. 

Loss of milk constituents in cheese-making .—Tins has been calculated 
and summarized for each separate ingredient and for groups of ingre¬ 
dients, making it possible to deduce some interesting facts from the 
mass of data. The amount of constituents recorded in cheese-making, 
the complement of these data, is also considered. 

The amount of constituents lost in the two years is summarized as 
follows: 


Amount of milk constituents lost in cheese-making. 



j Lost in whey tor 100 pounds of milk. 


1892 

-’93. 

1892. 

1893. 

! 1892-'93. 


Least. 

Greatest. 

! A verage.] 

i A\ ernge. 

S Average. 

Water... 

Pounds. 

81.41 

Pounds. 
85. 41 

Pounds. 
83.73 

Pounds. 

83.04 

Pov n ds. 
83. 07 

Total solids ........ 

5.81 

0. S3 

0.21 

0.27.j 

0. 25 


0.21 

0. 50 

0 , :n 

0.34 ‘ 

0,33 

Casein and albumen... 

0.58 

0. 94 

0. 75 

0.70 

0. 70 

* Sugar, ash. etc------.... 

! 4.71 

5. 80 

5.15 

f». 17 

5. 10 

Solids in milk lost in whey... 

1 Per cent. 
48. 59 

Percent.. 
54. 73 

Per cent . 
49.13 

Per ren t. 
48. 08 

Per ecu t. 
49.48 

Fat in milk lost in whey ."—. 

5.08 

13, 51 

8,40 

ft. 12 

8. 87 

Casein and albumen in milk lost in whey. 

20.00 

20.30 

23.96 

24. 28 

24, 28 


The proportion of milk solids lost in the whey decreased quite regularly^from, 
month to month as the season advanced. This is what we should expect since the 
cheese-making solids of the milk (fat and casein) increased in quantity from mon th 
to month, while the whey solids (albumen, sugar, and ash) remained quite uniform, 
increasing only a little as compared with the fat and casein. * * * 

Taking the monthly averages, we see that the smallest proportion of fat lost was 
in June, and the next smallest loss was in October, when the milk contained most- 
fat, while the largest loss occurred in April or May, when the amount of fat in milk 
was least. * * * 
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The facts all go to show that the proportion of fat lost in cheese-making is quite 
independent of the amount of fat in the milk. The .variations that occur in loss of 
fat are due either to the condition of the milk or to some special conditions employed 
in manufacture. 

[As to tlie casein and albumen], a careful study of our results shows that the pro¬ 
portion of casein and albumen lost in cheese-making is remarkably uniform and that 
variation of conditions of manufacture has little influence upon this loss, the chief 
determining cause of loss being the amount of albumen in the milk, most of which 
goes into the whey. * * * 

The proportion of milk solids lost in the whey decreased from month to mouth as 
the season advanced, while the proportion of milk solids recovered in cheese 
increased. This was due to an increase of cheese-maldng solids (fat and casein) in 
the milk, since these increased from month to month with the advance of lactation, 
while the whey solids (albumen, sugar, etc.) remained quite uniform in amount as 
compared with the fat and casein. 

Relation, of composition of milk to yield of cheese .—The data given 
show that during the two seasons the amount of milk required to make 
1 pound of green cheese varied from 7.6 to 11.81 and averaged 9.92 
pounds, while the amount of green cheese made for each pound of fat 
in the milk ranged from 2.52 to 3.06 and averaged 2.72 pounds. 

“ The amount of milk required to make 1 pound of green cheese 
decreased from month to month as the season advanced, because the 
percent of cheese making* constituents (fat and casein) increased in 
the milk.” For the same reason “the amount of water retained in the 
cheese made from 100 pounds of milk increased from month to month 
as the season advanced.” The increased amount of fat and casein in 
the milk “ enabled the cheese made from 100 pounds of milk to retain 
an increased amount of water.” 

The author calculated the probable yield of cheese by multiplying 
the percentage of fat by 1.1 and the percentage of casein by 2.5 and 
adding tlie products. The factor 1.1 for the fat is taken as the “pro¬ 
ducing power that it has when made into butter,” and the factor 2.5 for 
the casein as the “producing power that it has when made into cheese 
without fat.” The author found experimentally that 1 pound of pre¬ 
pared casein would take up sufficient water to increase its weight to 
2,25 pounds, and believes that the ash taken up would increase this 
weight to about 2.5 pounds. “ The average difference between the 
actual and calculated yield of cheese was 0.03 pound for 1 pound of fat 
in milk.” 

Anew milk or water steriliser, O. A. Cary (Alabama College 8ta. 
But No, 53, Jem., 1894, pp, 10, figs, 4 ).—The author describes the method 
of pasteurizing milk by heating it in hermetically sealed bottles, the stop¬ 
pers of the bottles being held in position by a wire clamp similar to that 
used on beer bottles. The sterilizer consists of a metal vessel holding 4 
or 6 bottles, with a false bottom to raise the bottles 1 inch above the 
bottom of the vessel. Bottles of one half pint or one pint capacity are 
used. The thoroughly cleansed bottles are tilled nearly lull of milk, 
closed, and placed in the sterilizing vessel. Cold water to the depth 
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of about 2 Indies is placed in the sterilizer, which is then heated over 
an oil stove or rook stove mit.il the water has boiled for eiglit to fifteen 
mi mites. The temperature readied in the milk is said to range between 
150° and 1()7° F. The sterilizer is then taken from the stove, covered 
with dry cloths, and allowed to stand for thirty or forty minutes. The 
bottles are removed from the sterilizer and placed on ice. The milk 
will remain sweet for twenty-four hours or longer. 

Milk sterilized by this process lmiy he Incited to ji higher temperature than in open 
vessels without changing its chemical composition or in tor (bring with its taste, 
digestibility, or nutritive 'value. 

This closed-bottle process is not exposed to infection after sterilization. 

I fit is desired to sterilize the milk so that it will keep indefinitely, the 
directions are to heat it on three consecutive days, raising the tempera¬ 
ture up to 185° to 20o° F. This higher temperature is attained by tilling 
the sterilizer with water to from one third to one half the height of the 
milk in the bottles. 

In sterilizing water it is directed to beat to 212° F. from thirty to 
sixty minutes. A large-sized sterilizer for the use of milk dealers is 
described. 


STATION* STATISTICS. 

Fifth Annual Report of Colorado Station (Colorado Sfa . Report 
for 1892, pp. 70, plates 2).— This includes brief general reports by the 
director, botanist and horticulturist, meteorologist and irrigation 
engineer, entomologist, chemist, and the superintendents in charge of 
the substations, together with the treasurer’s report for the fiscal year 
ending June JO, 1892. 

First Annual Report of Idaho Station (Idaho Sta.Buh No. 6', 
Jan., 1894 , pp 22 ).—This is for the year 1893 and. includes short reports 
of the director, the assistant directors of each of the three substations, 
chemist, irrigation engineer, botanist, entomologist, and meteorologist, 
on the lines of work undertaken, experiments in progress, equipment 
of the station, etc. The treasurer’s report is given for the fiscal yea,-!* 
ending June 30, 1893, and an appendix, contains a list of fruit frees at 
one of the substations and a list of varieties of wheat. 

Fifth Annual Report of Illinois Station (Illinois Sta. Report for 
1892 , pp. 14 ).—This includes, very brief remarks on the condition of the 
station, the bulletins published, new work to be undertaken, a classified 
statement of the work done, and the treasurer’s report for the fiscal 
year ending June 30, 1892. . 

Sixth Annual Report of Illinois Station (Illinois Sta. Report 
for 1803, pp. 13 ).—Brief general remarks on the station, list of experi¬ 
ments continued and undertaken and of new work planned, and the. 
treasurer’s report for the fiscal year ending June 30,1893. 
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Sixth. Annual Report of Louisiana Stations (.Lou hum a Stas . 
Report for 1893, pp. 7).— Brief reports from each of the three stations 
in Louisiana., and the treasurer’s report for the fiscal year ending'June 
80,1808. 

Sixth Annual Report of Maryland Station (Maryland Sta. 
.Report for 1893, pp, 97-112 ).—This includes a report by the director on 
the work of the year, condition of the station, experiments in prog 
ress, a re,view of the weather report, brief reports by the chemist, 
horticulturist, physiologist and entomologist, and physicist of the sta¬ 
tion, and the treasurer’s report for the fiscal year ending June 30,1893. 

Sixth Annual Report of Tennessee Station (Tennessee Sta. Re¬ 
port for 1893, pp. 16), —Short reports of the. director, botanist, assistant 
chemist, horticulturist, and foreman of the farm, on the work of the 
year, the bulletins published, the general condition of the station, etc., 
and the treasurer’s report for the fiscal year ending June 30, 1803. 

Arrangements have been made for scientific and practical investigation during 
the coming year in cooperation with the State bureau of agriculture. The lines of 
work agreed upon are those regarded both by the commissioner and the station as 
promising valuable assistance to the farmers of the State. 



ACTS OP PUBLICATIONS OP THE UNITED STATES DEPARTMENT OF 
AGRICULTURE. 


Insect Life (Division of Entomology , Insect Life , vol. VI , Yo. 3, 
Feb., 1894. pp. 207-282, figs. 6-11 )*—This number contains the following 
articles: 

The Insects occurring in the foreign exhibits of the WorlfPs Columbian 
Exposition , (7. F. Bit eg (pp. 213-227).—A report oil the insects infest¬ 
ing the exhibits of grain and other edible products at the World's 
Fair. It includes a copy of a report made by the writer to the chief of 
the Agricultural Department of the Columbian Exposition, with rec¬ 
ommendations for the treatment of infested exhibits; a list of the insects 
found in grain and other stored vegetable products at the World’s 
Fair; a consideration of the economic importance of the species found; 
the danger of new introductions; an account of the treatment by 
disinfection of the infested exhibits; a list of the species affecting ani¬ 
mal products, and of other species noticed in the forestry exhibit. 

Hymen apterous parasites of the California■ red scale , L . 0. Howard 
(pp. 227-236).—A consideration of six true parasites of the red scale, 
all of which are figured, and four species described as new. 

The insect collections of the Columbian Exposition , F. if. Chittenden 
(pp. 236-242).—A report on. the different exhibits of insects at the 
World’s Fair. 

The apiarkm exhibit at the Columbian Exposition , h\ Benton (pp, 242- 
247). 

The San Jose scale at Charlottesville^ Feu, E. A. Schwarz ( pp. 247- 
252). 

The Son Jose scale in Virginia, D. W. Coquillett ( pp. 253-254).—The 
above wo articles are reports of investigations carried on under the 
direction of the entomologist of damage by Aspidiotus perniciosus yt 
Charlottesville, Ya. 

Pyralidina of the Death Valley expedition (pp. 254-255).—A. short 
list of pyralid moths, supplementary to a report previously published 
in Mo. 7 of Earth American Fauna . 

Descriptions of Pyralidw from the Death Valley, 0. //, Fernald (pp. 
255-257).—Descriptions of three new species of moths of the genus 
Loxostege , one of Titanio , and two of Metasia. 

Entomologfeal memoranda for 1893 , M. E . Mnrffeldt (pp. 257-259).— 
Motes on several insects observed about St. Louis, Mo., during 1893. 
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A new spider parasite. III II. Ash-mead (py». 259-260).— Account and 
description of Zaglyptus I'ineaidii in sp. 

Notes on Scoh/f-idw and their food plants „ TT. ,F. JET. Blandford (pp. 
260-265).—General notes on the structure, classification, and biology 
of the ScolyUilw, with particular reference to wood-boring species; 
special notes oil several species of more or less economic importance, 
and description of Xyleborns morujerus n. sp. 

Notes and (xyrresponelen.ee. —Among* the topics treated under the head¬ 
ings Special and General Notes, and Extracts and Notes from Corre¬ 
spondence, the following may be mentioned: 

Quarantine against injurious insects; insects injurious to celery; 
spraying orchards ; Syrian book worms; a cheese skipper injuring hams; 
leaf-hopper damage to winter grain; the Egyptian Icerya in Australia; 
damage by locusts in Colorado; abundance of red spider in Illinois; 
kerosene and animal parasites; larvae in a child’s face; road dust 
against swine lice; a competition in economic entomology; grain insects 
in sugar; potato tuber moth in California and Texas; ants and the 
fruit grower; kerosene emulsion against sheep ticks. 

Fertilizers for cotton, J. IVf. MoBry.de {Office of Experiment Sta¬ 
tions, Farmers 7 Bid. No. I f pp. 32). —This is an account of experiments 
conducted during three years on the experimental farms of the South 
Carolina Station, condensed from Bulletin No. 2 of the South Carolina 
Station (E. S. R., vol. hi, p. 534), with practical deductions regarding 
the fertilizer requirements of cotton, the selection and mixing of ferti¬ 
lizers,; and methods of applying, drawn from the data reported. 



The antiseptic value of ozone, de Christmas (Ann. Inst . Pasteur , 
7 ( 1893 ), No. 11, pp. 778-780). —The author inoculated 10 gelatin tubes 
'with a culture of cluirbon aged forty-eight hours and containing no 
spores. Five of these tubes were exposed to an atmosphere containing- 
1.5 to 2 mg. of ozone per liter, or 0.061 to 0.1 per cent by volume. Five 
others placed in an ordinary atmosphere were used as checks. Five 
days later the tubes were examined, showing no development in those 
in the ozonized atmosphere, but good growth in the other tubes. The 
same experiment was repeated with the bacilli of typhoid fever and 
diphtheria and with the spores of Aspergillus niger. As before, no 
growth developed in the tubes exposed to the atmosphere containing 
ozone while the checks developed normally. At the end of five days 
these tubes were placed in an oven, when it was found that all life was 
extinct, with the exception of Aspergillus. 

The time required for the destruction of .the charbon bacillus by an 
atmosphere charged with ozone in the proportions stated above formed 
the subject of another experiment. A culture remaining in this atmos¬ 
phere for twenty-four hours was able to develop normally. When, left 
for forty-eight hours development was retarded but not destroyed. 
Ninety-six hours sufficed to kill all life in the cultures used. 

To test the resistance of spores to this disinfecting agent the spores 
of Bacillus subtil is dried on plates were exposed to an ozonized atmos¬ 
phere until killed, and the time necessary for this result was found to 
be from eight to ten days. Ozone when present at the rate of 6.5 mg. 
per liter of air did not interfere with the development of a number of 
organisms exposed to its influence. 

The author regards the use of ozone as a disinfecting agent for sick 
chambers as impracticable on account of the difficulty of obtaining 
ozone in the necessary quantity, and from the fact that an atmosphere 
sufficiently charged with ozone to destroy microorganisms is irrespiru¬ 
ble.—J. F. D. 

A study of the arable soils of the Department of Aisne, Prance, 
L. Gaillot and P. Serent (Bui Sta . Agron . La on, 1893 , pp. 83-277, 
314-344). —In continuation of work commenced in 1890 analyses (includ¬ 
ing determinations of nitrogen, carbonate of lime, magnesia, phosphoric 
acid, and potash) of samples of soils and subsoils representing 1.16 
002 
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districts of the Department are tabulated, together with notes on the 
history and physical character of each of the soils examined- The 
geology and distribution of the soils of the Department are also dis¬ 
cussed at some length. 

The system of classification of the soils according to physical proper¬ 
ties is explained and the proportions of nitrogen, phosphoric acid, and 
potash in.soils of different degrees of fertility, as determined by analysis, 
are tabulated* 

The latter are summarized in the following table; 

Nitrogen, phosphoric acid, and' polash in soils of different degrees of fertility . 


| Nitrogen, j 

Phosphoric 
acid. 

Potash. 

| 

Very poor.-... ; 

| 

i Per cent, j 
Below 0.05 j 
0.05-0.10 ! 
0.10 

0.10-0.20 
Above 0.20 

Per cent. 
Below 0.01 
0. 01-0.05 
0. 05-0.10 
0.10-0.20 
Above 0.20 

Per cent. 
Below 0.05 
0.05-0.10 
0.10-0.20 
0.20-0. 80 
Above 0.80 



Very rich .... 



As regards lime the minimum amount considered desirable is 5 per 
cent in compact soils and 1 per cent in loose soils. 

A soil in a good state of fertility should, therefore, contain not less 
than 0.1 per cent of nitrogen, 0.1 per cent of phosphoric acid, 0.2 per 
cent of potash, and 1 to 5 per cent of lime according to its physical 
condition.—w. H. b, 

Nitrification in soils of meadows.—J. Dumont and J. Croche- 
telle (Gompt. Bend117 {1893), No. ; 20 , pp. 670-673).* — Numerous 
experiments by Boussingault and more recently by E. Breal have shown 
that the soils of meadows contain only insignificant amounts of nitrates. 
The absence of active nitrification clearly explains the enormous reserve 
of nitrogenous matter which these soils contain—a fertility which is 
unfortunately of little benefit, since the Gramineev which predominate 
in permanent grass lands derive especial advantage from the use of 
nitrates. 

Thinking that perhaps the soils of meadows highly charged with 
organic matter do not generally present the feeble alkalinity favorable 
to the action of nitric ferments, the authors undertook to study the 
influence of different carbonates on nitrification. 

In the first experiments a soil was used which had been in grass from 
time immemorial. It contained, per kilogram, 420 grains of lime and 
68.4 grams of humus (in which there was 11 grams of organic nitrogen 
and 32.2 grams of combined carbon). On May 10, 1 kg. of this soil 
(containing 60 mg. of nitric nitrogen per 1,000 grams) was treated 
with variable amounts of carbonate of potassium. It was stirred and 
watered several times during the experiment. After one month the 
nitrates were extracted, with the following results: Nitric nitrogen, per 
1,000 grams of soil, without addition of carbonate of potash, 70 mg.} 
20279—No. 9——6 
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with 1 gram of carbonate of potash per 1,000 grams of soil, 160 mg.; 
with 2 grains of carbonate of potash, 230 mg.; with 5 grains, 250 mg.; 
with 4 grains, 150 mg., ami with 5 grams, 75 mg. 

In July other experiments 'were undertaken in which the costly car- 
lion ate of potash was replaced by sulphate and chloride of potash. In. 
a supplementary series carbonate of soda was used. The results are 
shown in the following table: 


NUrof/cu nitrified in one month in If)00 grams of mil reeoiving variable amounts of differ¬ 
ent fertilizers. 



Nitric nitrogen 

obtained with — 

Applications. 

Carbonate 
of potash. 

Chloride 
of potash. 

Sulphate 
of pot ash. 

Carbonate 
of soda. 

Nothin**;.. 

Mil. 

SO 

Mg. 

80 

Mc f . 

" .80 

1 50 

Mg. 

80 

1 gram per 1.000 grunts of soil. 

08 

75 

80 

1.5 grams per 1,000 grains of soil. . 

98 

78 

380 

80 

2 grams per 1 . 000 grams of soil. .. 

140 

78 

220 

75 

2.5 grams per .1,000 grams of soil ... 

100 

100 

200 

75 

8 grams per 3,000 grams of soil . 

127 

100 

240 

78 

4 grams per 1.000 grams of soil . 

300 

78 

270 

75 

5 grama per 3,000 grams of soil . 

85 

80 

340 

70 

6 grams per 3,000 grams of soil . 

80 

78 

840 

75 

8 grams per 3,000 grams of soil . . 

00 

78 

350 

73 

10 grams per 1,000 grams ol soil . 

00 

78 

350 

70 


These determinations show that the most favorable rate of applica¬ 
tion of carbonate of potash is 2.5 grams per 1,000; and that the appli¬ 
cation of 8 grams per 1,000 completely cheeked nitrification. The 
maximum amounts of nitric nitrogen were lower than those obtained 
in the previous experiment. This is probably due to the Stirling and 
watering during the former experiment. 

In other experiments a marshy soil which effervesced actively on 
the addition of acids was employed. It contained 28.7 grains of com¬ 
bined carbon, corresponding to 57.0 of humus, per 'kilogram. The 
amounts of nitrogen nitrified per 1,000 grams of soil from June 20 to 
July 10 were as follows: Without carbonate of potash, 8 mg.: with 1 
gram per 1,000 grains of soil, 02 mg.; with 1.5 grains, 01 mg.; with 2 
grams, 140 mg.; with 2.5 grams, 180 mg,; and with 5 grams, 105 mg. 
From September 21 to October o with applications of sulphate of potash 
the following amounts of nitrogen were nitrified per 1,000 grams of 
soil: Without sulphate of potash, 78 mg.; with 2 grams of sulphate of 
potash per 1,000 grains of soil, 420 mg.; with 5 grams, 450 mg.; and 
with 8 grains, 300 mg. It will be observed that in the last two experi¬ 
ments soils receiving no applications gave very different quantities of 
nitrates. The soil which received finely pulverized sulphate of potash 
had been exposed to the air several months and nitrification had doubt¬ 
less gone on very actively in it, a usual result in such cases, as recently 
shown by the experiments of Deherain.* 

* Ami. Agrun., 19 (1895), p* 401; Cowpfc. Rend., il67l89^ 
vol. iv, p. 961). 
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The carbonate of potash was not as effective in the marshy soil as in 
the other. The difference is doubtless due to the variable amounts of 
humus in the two soils. In order to observe the influence of carbonate 
of potash on nitrification in the presence of an abundance of humus 
other experiments on arable soils were instituted. Two samples of such 
soils were collected from the grounds of the Grignon Station. One con¬ 
tained 29 grams of liumus per kilogram, and the other, cultivated with¬ 
out manure since 1875, contained only 10.8 grains of humus. The 
following table shows the average results obtained by applications of 
carbonate, sulphate, and chloride of potash, at the rate of 2 grains per 
1,000 grams of soil: 


Nitrogen nitrified in 1,000 grams of soil in fifteen days. 


1 

Applications. 1 

Soil rich in humus. 

Soil poor in humus, 

Total, i Excess. ! 

Total. 

Excess. 

Xothiri <T ..-... 

Mg. Mg. ! 

m . __! 

Ma. 

2S 

Mg. 

Carbonate of potash ...... 

ilS i *j‘) 


4 

Sulpha,teof potash...... 

SO i 41 

57 ! \S 

j to 

j 18 

Chloride of potash...... 

J 4G 

IS 




It will be seen that the excess of nitric nitrogen produced by the 
addition of salts of potash was noticeably less in the soil poor ip 
humus. 

From these experiments the following conclusions may be drawn: 

(1) Nitriiicatioii in soils rich, in humus was promoted by applications 
of small quantities of carbonate of potash (2 to 3 grams j>er 1,000 grams 
of soil), but larger amounts of the carbonate were injurious. 

(2) Sulphate of potash was effective for the same purpose. Even in 
amounts of 7 to 8 grams per 1,000 grams of soil it favored the forma¬ 
tion of nitrates. 

(3) Chloride of potash produced only a moderate effect. 

(4) Carbonate of soda did not appear to promote nitrification. 

It remains to be determined by field trials what are the amounts 
of sulphate of potash which can be most advantageously employed iu 
the culture of grass lands.—w. H. e. . 

The effect of electricity on plants grown in soils differing in 
composition, A. Peieeer (Beth Agron1893, No, 3 , pp, 135-142 ).— 
The author refers briefly to the work done in electroculture by La 
Grange, Herveniangon, Prillieux, Siemens, Deherain, Bailey, Fischer 
de "Waldheim, Warner, Spechnew, Qrandeau, Chadot, Le Royer, De- 
Puydt, and Berthelot. 

The author’s special aim was to discover the reason for the different 
results secured, by the two Belgians, DeVuyst and Leplae. ' Both of 
tlsese used currents from the zinc and copper couple, the current trav¬ 
ersing the soil in which the roots of the plants ■ experimented with 
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were growing. DeVuyst\s results were negative., while Leplae secured, 
a favorable effect from the use of electricity. 

The author made his experiments in pots each containing 2 kg. of 
washed sand, manured with a complete fertilizer. In each series the soil 
of one pot was subjected to the action of a current afforded by a copper- 
zinc couple, while the other was not subjected to artificial electrical 
influence. The intensity of the current was not accurately determined, 
but it was found that it caused a deflection of the magnetic needle of 
from 1° to while the same plates in a 10 per cent solution of sul¬ 
phuric add caused a deviation of 31°. After' lying in the soil for six 
weeks the couple furnished a current much, more feeble than at the 
beginning of the experiment. 

The complete manure supplied to each pot consisted of 700 mg. of 
nitrate of potash, 500 mg. each of phosphate of soda and sulphate of lirne, 
and 50 mg. each of sulphate of magnesia and sulphate of iron. To ascer¬ 
tain the effect of the electrical current on soils varying* in composition, 
the author added to one pot tricalcium phosphate, to another clay, to 
another carbonate of lime, to another black peat, to another carbonate of 
potash, and to another carbonate and sulphate of magnesia. The pots 
were exposed to the air and received necessary waterings. 

Carrots and oats were the crops experimented with, and the total 
yields of these two crops made under the different conditions of the 
experiment are shown in the following table: 


Effect of electricity on total yield of oats and carrots on soils of different composition. 



Oats. 

Carrots. 

Without 

the 

electric 

current. 

With the 
electric 
current. 

Without 

the 

electric 

current. 

With the 
electric 
current. 

Complete manure with 20 grams of tricalcium phosphate ... 

Complete manure with 20 grams of clay. 

Complete immure with 20 grams of carbonate of lirne .. 

Complete manure with 10 grams of black peat.. 

Complete manure with 4 grams of carbon ate of potash. 

Complete manure with 1 gram of carbonate of magnesia 
mu! 1 <Tr;un of pnlphiifp, of toji frmisi.*! ___ _ 

(trams. 

ii! 

20 

u 

05 : 

Grama. 

20 

18 

151 

76 

Grama. 

130 

300 

m 

5 

Grams. 
197 
52 
30 
205 





The above table seems to show that the electrical current exercised 
a very strongly favorable action on plants grown in the pot containing 
peat, while its effect was injurious in the pot containing clay. Oats 
germinated very poorly in the pot containing an excess of magnesia and 
subject to the electrical current, while carrot seed under these condi¬ 
tions did not come up at all. Oats did not come up in the pot containing 
carbonate of potash and traversed by the electrical current, and under 
these conditions carrots came up very slowly. 

To verify the experiments in which the electrical current had exercised 
an unfavorable influence on plants grown in a clay soil, the author 
repeated this experiment, planting mustard seed in pots containing 4 
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kg, of sand and 250 grams of clay fertilized with difficultly soluble fer¬ 
tilizers. For the pots thus treated the total harvest of mustard was 15 
grains when the pot was not subject to electrical influence, and only 8 
grains in the pot subject to the electrical current. 

On three plats each 90 by 40 cm. the author made an experiment with 
the zinc and copper couple to determine the effect, if any, of tlie direc¬ 
tion in which the electrical current was made to flow. One of these 
was untreated. On another the electrical current was made to flow in 
the same direction as the telluric current, while on the other it was 
made to flow in exactly the opposite direction. Turnips were planted 
on all three plats. On the untreated plat the yield was 8 kg. When' 
the natural and artificial currents coincided in direction the yield was 
lij-kg.; when these currents were in exactly opposite directions the 
yield was only 10.5 kg.—j. f. d. 

Fraud in the fertilizer trade in Brittany, G. Patttrel (Ann. 
Agron ., 19 (1893), JVo. 21, pp. 579-593 ).—Fraud in fertilizers, such as 
substitution of ground schists or slate for natural phosphates, the sell¬ 
ing of the cheap nnassimilable Somme phosphate as Boulogne phos¬ 
phate, which is more assimilable and consequently more costly, and 
especially guaranteeing larger amounts of the useful elements than are 
actually present, furnishing animal charcoal which is partly or entirely 
deprived of its phosphoric acid, and charging excessive prices for 
guanos and phospho-guanos, have been very common in Brittany in 
the past. 

The purchaser is protected against such fraud by the la ws of France 
relating to fertilizers. Samples of suspected goods sent to the labora¬ 
tory of the department are analyzed gratuitously and the results 
returned with suggestions as to the quality of the product. This sys¬ 
tem has greatly reduced the proportion of fraud. Dishonest dealers 
depend at present principally upon the ignorance of the farmers as to 
the true value of fertilizers and the needs of their soils, inducing them 
to make extravagant expenditures for fertilizers which give no ade¬ 
quate return. 

The general organization of agricultural syndicates among farmers 
through which fertilizers and other agricultural supplies can be safely 
and advantageously purchased is recommended.—w. h. b. 

Trifolium pannonicuni, a perennial clover Denaiffe (A hs. in 
Son. Agricol., 14 (1894), JS T o. 066 , p e 50 ).—The claim is made that 
this clover on. good soil attains a height of 1 meter, affords two,cut¬ 
tings a year, and is very vigorous and resistant to cold. The leaves 
resemble those of red clover, but they are longer and a little more hairy. 
The stems are taller and the flowers larger than those of red clover. 
The flowers are white at the top and yellowish at the base. This plant, 
requires a deep rich soil. At first it grows very slowly, forming no 
plant stem during the first year of growth but only small rosettes of 
leaves. It is stated that 15,000 to 18,000 kg. per hectare of hay have 
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been cut from this plant. It is said to be relished by cattle in spite of 
the hairiness of the plant. The author regards the scarcity and high 
price of the seed as the chief obstacle to its culture.—J. F. i>. 

Experiments with cowpea, lining bean, soja bean, chick-pea, 
and horse gram, G. Y adder {Ayr. 6 -as. N. S. Wales, 4 (1893), No. 
11,})[). 855-858; No. 12, pj). 914-917 ).—At Croydon, near Sydney, Yew 
South Wales, the above leguminous plants were planted October S. 
The soil was a heavy loam, with a red clay subsoil. 

Cowpea. —The following varieties of cowpea were planted: Clay, 
from Queensland and from the United States, Large White from South 
Australia, Black from Queensland and from the United States, Small 
White from Queensland and from New South Wales, Small Brown from 
Queensland, Yariegated from Queensland, and Whippoorwill, from the 
United States. 

The largest yield (374- bushels of seed per acre) was made by the Black 
variety. This variety also produced the largest yield of green forage 
and is considered by the author the best of all the varieties tested. 
The average number of pods on a plant was 28, and the average number 
of peas in a pod IT. The long pods were well filled with very large- 
black peas. 

The next largest yield of peas (34 bushels per acre) was made by the 
Small. White, a quick-growing variety, with leaves smaller th.au those 
of the Black. Tins variety yielded 41 pods to the plant, each pod aver¬ 
aging 11 peas. The Olay pea averaged 32 pods per plant and 15 peas 
per pod. The yield on one plant was 33f bushels, on another 30 bushels 
per acre. 

The Large White was the earliest and most upright of all the varieties 
tested. This variety yielded 284 bushels of seed per acre, and aver¬ 
aged. 20 pods to the plant, the pods containing on an average 10 peas. 
The other varieties were noticeably inferior to those just mentioned. 

Many bean (Vhaseolas mnnyo). —Sown in drills .18 inches apart and 
thinned to 0 inches, the different varieties matured in three to three 
and a half months after seeding. The Light Brown variety yielded 13 
bushels of seed per acre, the Dark Green from Queensland yielded 
204- bushels, the .Dark G reen from. India yielded 28 bushels, and the 
Light Green. 35 bushels. The Light Green was superior to the other 
varieties in yield and in earliness; its grain was also larger. The plants 
attained a height of about IS inches. The average '.number of pods on 
the plants of iming bean was 11.7, and the average number of beans in 
a pod was 11. 

Soja bean .—Three varieties were planted, but the common white 
and the black soja bean, both from Queensland, were badly attacked 
by bean rust. The Improved White from the United States yielded 
87 bushels of seed per acre. This variety averaged: 285 pods or 048 
seeds per plant. The soja bean was nearly five months in coming 
to maturity. 
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(JMeJcpea, or gram (deer arieiinum ). —Sown in drills 18 inches apart 
and thinned to 4 inches in a dill], tlie red-seeded variety from India 
yielded 27?> bushels of seed per acre and the same variety from New 
South. Wales, 32 bushels; the white-seeded variety from England, 21 
bushels. The red-seeded variety proved the hardier, earlier, and more 
productive. The plants of this variety attained a height of only 12 to 
lb inches and a diameter of only about 6 inches. Tim white-seeded 
variety grew 18 inches high, and measured about 10 indies through. 

The author considers this as of no value for green manuring and for 
feed, as the yield of green stuff is very small in comparison with other 
leguminous plants. Both varieties mature in about three months from 
the time of seeding. 

Horse gram (Doli olios Mflorus ).—The yellow and the black varieties 
were sown. The climbing plants attained a height of about 3 feet, but 
did not bloom. The yield of green forage was at the rate of 9,300 pounds 
per acre. As this yield was much inferior to that of the cowpea, and 
as horse gram occupied the land for nearly five months without seed¬ 
ing, the author regarded it- as of little value in comparison with other 
leguminous plants.—J. F. i>. 

Cold storage of fruit, A. II. Benson (Ayr. Gaz. N. 8. Wales, 4 
(1893 ), No. 11, [)[). 870-87 7 ).—The system of cold storage adopted in the 
author’s experiments afforded a nearly even temperature,, with a constant 
influx of cold air. The ventilation was so perfect that there was never 
any strong odor of fruit or any condensation of moisture on the fruit 
or cases. The average temperature of the room for the whole period 
was 41.74°. Only twice did the thermometer register less than 38° 
and only nine times above 45°. 

Apples kept without any appreciable loss for over four months, and 
after being taken out of cold storage they remained sound for ten days. 
Among other varieties of pears which were easily kept was the Winter 
'Nells, which kept for over two months in perfect condition, and when 
removed from cold storage ripened and developed its full flavor. All 
the solid-fleshed varieties of plums kept well for two months, even 
when not wrapped. Most of the varieties of peaches kept only about 
two weeks without deterioration, though wrapped and packed in ven¬ 
tilated cases. The author concludes that only solid-fleshed clingstones 
can be kept in salable condition for more than a month. 

Nectarines wrapped in tissue paper and packed in ventilated cases 
retained their -flavor and kept from January 28 to March 9. drapes 
kept from, six to seven weeks, at which time they were still in fair order. 

As materials for packing grapes, cork dust, kiln-dried pine sawdust, 
and peat were tried. Cork dust proved the best material; kiln-dried 
pine sawdust imparted no objectionable flavor and answered well, 
the only objection to this material and to peat being their dustiness. 

Mangoes and pineapples were successfully kept., Tomatoes gath¬ 
ered just as the fruit was beginning to show color shriveled and never 
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became properly colored. One sample picked a week later, when the 
fruit was fairly colored, kept well for a month. Gold storage proved of 
no value for the passion fruit. 

It is stated that apples keep equally well if the temperature exceeds 
the average temperature of this experiment by as much as 10° but that 
all the other fruits require the low temperature. Before removing 
fruit from cold storage the temperature of the cold chamber should be 
raised to that of the outside air.—J. p. d. 

The sixteenth technical report of the Federal Seed Control 
Station at Zurich, F. G. Stebler (tielnceis. kitulw . Ztschr21 (1S93), 
Wo, 46) pp. 601-632), —During the year from July 1,1892, to June 30, 
1893, there were examined at the station 5,958 samples of seed, requir¬ 
ing 10,427 separate tests. This number shows quite an increase over 
the previous year, indicating the growing demand for tested seed. Of 
the total nu mber of samples received 2,714 were received from the can¬ 
tons of Switzerland, 109 of the contributors being seed dealers and 
225 consumers. From countries other than Switzerland, 8,241 samples 
were received from 91 dealers and 57 consumers, making a total of 
482 contributors. Of the total number of samples sent for inspection, 
4,893, or 81.9 per cent, were clover and grass seeds. The average con¬ 
dition of seed showed an improved quality over that of the previous 
year. Tabulated information is given of the average results of the 
tests made during the years 1876D93 of 120 varieties of seed, the more 
important of which are here given: 


Average of eighteen years’ seed testing . 


Kind of seed. 

Purity. 

Germ illa¬ 
tive abil¬ 
ity* 

Intrinsic 

worth. 

Kind of seed. 

Purity. 

(Sermilla¬ 
tive abil¬ 
ity. 

Intrinsic 

worth. 


Per cent. 

Per cent. 

Per rent. 


Per cent. 

I'ar cent. 

Per cent. 

Red clover. 

96. 3 

00 

87.7 

Promuv molt is .... 

66. 3 

51 

35. I 

White clover. 

04.0 

77 

73.0 

I Velvet grass. 

70.1 

41 

32. M 


05 3 

74 

71.0 


06. 6 

88 

03 8 

Hop clover.. 

05. 7 

75 

71.5 

■ Common vetch ... 

06. 5 

ou 

OU. 9 

Crimson clover_ 

00. G 

84 

87.3 

; Yellow lupine- 

08. 6 

83 

80. s 

Alfalfa —,. 

07. a 

SO 

86. 5 

j Buckwheat. 

08. 7 

76 

76. 7 

Ns pa reel. 

07. 0 

7G 

73.8 

Oals. 

07,7 

84 

85. 0 

Kidney vetch- 

00. 0 

35 

74.9 

Bariev. 

08.4 

78 

87. 3 

French rye grass.. 

75. 1 

71 

54, 0 

live :.. 

03. 6 

90 

93. 8 

English rye grass.. 

05. g 

77 

74.8 

Hemp. 

08. 1. 

83 

82. 9 

Italian rye grass .. 

of. a 

70 

60, 0 

Flax. 

07. 0 

85 

83.8 

Orchard grass. 

77, 5 

78 

62. 1 

Sugar hcet. 

08. ! 

* 167 

145. 6 

Timothy._ 

07. 0 

90 | 

88. 7 

Garden beet.- 

07.4 

" 138 

* 133. 5 

Meadow fescue_ 

00. 7 

83 

76.7 

Yarrow.. 

80. 1 

60 

55. 4 

Kfu*f»p 

78 8 i 

(i5 

52,1 

i Sritjb 1 piIn 

04.0 

60 


Blue grass. 1 

85. 7 

53 

47.* 2 : 

Sparry . 

06.6 

72 

68 () 

Crested dogtail_ 

90. 0 

66 

60.3 1 

Corn, white. 

06.4 

84 

81.8 

Meadow foxtail.... 

■SI. 8 

55 

45. 9 

Turnips. 

97.2 

01. 

89.8 

Yellow out grass .. 

Go. 0 

44 

32.4 I 

Carrot.. 

85.2 

t ‘S 

40.1 

Fiorin_ .X . 

74. 0 

85 

65.4 !! 

Pa rsn ip _ _ _ _ _ 

80.0 


33. 8 

Poa nemorulis . 

79.2 

66 

52.9 j| 

Parsley. 

94. 0 

\ 04 

l 

73. (i 


* Number of plants per 100 capsules. 


The station possesses for field tests three fields— one near the labora¬ 
tory for the smaller tests, one at Wollishaven upon the lake shore 
two miles from Zurich, and the third for alpine experiments 'in the Alps 
at some distance from the station — w. 11. 33 , 
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Concerning the -origin of American clover seed, O. Burgiiard 
(Landic. Vers. Skit., 43 (1893), Eo. 3 and d, -pp. 239-243).— The necessity 
of knowing tlie climatic and other conditions under which seed is grown 
is becoming to be considered of great importance in agricultural practice 
as well as in experimental tests. It is claimed that by a study of the 
weed seed accompanying clover seed its origin may be ascertained. 
Nobbe, after twenty years of study, gives the following as the weed 
seeds characteristic of American clover seed: Ambrosia artemisiafolia, 
Plantago rugs! Hi, and Panieum cap Mare. 

The author proposes to carry this study further and deterniine*from 
what part of America the clover seed has come. He claims to be able 
to distinguish by the weed seed Canadian seed from that grown in 
the latitude of Maryland, and Atlantic States seed from more western 
grown. 

Twenty-two lots of North American clover seed were secured through 
trustworthy importers. Three samples of seed were secured from 
Toronto, Canada; 0 from, Baltimore, Maryland; 2 from Philadelphia; 3 
from New York City; 1 from Saint Louis, Missouri; 2 from Chicago, 
Illinois; 2 from Milwaukee, Wisconsin ; and 3 from Toledo, Ohio. The 
purity of the samples varied from 83.17 to 1)9.00 per cent. The per¬ 
centage of admixtures and number of weed species bear no relation to 
one another. 

The following table shows the per cent of admixtures: 


Analysis of American clover seed. 


Origin. 

© 

TtAj 
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’© 

EH 
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3 
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3® 

*© 

£ 

S? Sj 

PI 

3 * 
&‘ 3 
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Pi 

3a 

H ^ 

Bid ti more.. 

({rams 

48 

Per cent 
:>. 4 0 

Per cent 
0.73 

20 

30,837 

St. Louis.. 

drama 

09 

Per cent 
1.58 

Per cent 
0. 38 

22 

4,244 

Do. 

CO 

w. s:j 

0.43 

27 

70, 001 

Oli lea go .. 

143 | 

1.17 1 

0.15 

17 

2, 044 

Du. 

317 

2.01* 

0.08 

25 

12. 555 

Do.... 

150 

2. 35 1 

3.29 

20 

24, 550 

Du. 

o«27 

4.43 

2. .19 

•27 

22,077 

Milwaukee 

I4C 

1.95 

0. 09 

20 

It, 098 

Do..... 

307 

2.15 

0.05 

■28 

0, 030 

Do. 

HI 

1.52 

0. 70 

22 

(>, 290 

Do. 

52 

12.05 

5.08 

30 

110, 284 

Toledo. 

305 

1.24 

0.18 

19 

2.959 

IMiiliuUTia. 

ICO 

3.05 

0. 03 

24 

4,430 

I)o.... 

m 

1.39 

0.49 

27 

7,220 

Do. 

:m 

2.70 

0. 71 

21 

9, 032 

Do.... 

180 

I. 85 

0.21 

22 

3, 219 

New York. 

137 

1.51 

0.1.9 

22 

3, 031 

Toronto .. 

no 


1. 20 

28 

80,501 

Do..... 

51 

3.48 

0. 73 

13 

17,912 

Do.... 

314 

4. 99 

3. 19 

23 

29, 040 

Do. 

150 

0.34 

0.11 

20 ( 

1,408 ; 

j Do.... 

9U 

3. 30 

1. 58 

23 

24,330 


The author claims that seeds of the following weeds characterize all 
American clover seed: Amarantus retrofleams , Ambrosia artemmwfolia, 
Panieum■ fill forme, P. capillars, P. crus-galli, JPhleumpratense, PUmtago 
rugelli, Rum-ex spp., Setaria glaum, S. mridis, Trifolium hybridum , and 
T. repens. He finds further that Cnieus arvense, EeMnospermim defisxum, 
and Mekmdrium album are characteristic admixtures of Canadian seed, 
while Euphorbia mamlata, Lepidwm Hrginieum, • Origanum milgare, 
PUmtago art statu , Panieum sanguinale, Phacelia sp., Verbena urticwJbUa, 
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an undetermined species of Oaryophylkwem, and probably (Juseuta race - 
mom are charateristie of that from the Eastern or Atlantic States. 
The seed from the Western States lias not been sufficiently studied, 
and as yet the author does not consider it as definitely characterized by 
any of the species of weed seed it contains. 

[The author seems to have no assurance that the weed secured.from 
Baltimore was grown in Maryland or that the seed from Chicago was 
grown in Illinois, but assumes that each lot was grown in the region 
from which it was evidently exported. The doubtful determination 
of PJgicelia tanacetifolia in Maryland-grown seed is evidently wrong, as 
that species is only accredited to California. The reporting of the seed 
of Rumen acetosa in every sample but one is surely an error of deter¬ 
mination, as R. acetosa is a rare plant, introduced sparingly from Europe, 
and, according to a recent monograph on the genus, is only found in 
three places in the United States].— w. H. e. 

A new enemy of the potato (Hydroecia misasea), II. Clausen, 
(Landw. Wochenbl. Settles. Holst, 43 (1893), No. 50, pp. 520-521, fig. 1 ).— 
The author gives a popular account of the appearance during the past 
summer of a stalk borer of the potato. The larva enters the stalk at or 
near the ground, eating its way upward into the stem or downward 
into the roots, causing the destruction of the plant. The mature but¬ 
terfly is described as 32 to 40 mm. across the wings, and of a clear red¬ 
dish brown or copper color, with darker bordered spots. The larva is 
common on Glyeeria spp., Atriplex spp., Carex arenaria , Iris, reeds, 
and the roots of Petasites officinalis . It seems likely to become destruc¬ 
tive to the potato. No means are suggested for its repression. — w. h. e. 

Researches on the nematodes of sugar beets, L. Gaillot and 
P. Serent (Bui. Sta.Agr.Laon, 1893, pp. 348-350). — The report shows the 
necessity of early seeding where nematodes are known to be in the soil. 
Two lots of sugar-beet seed were planted early in April and watered to 
insure growth. One lot was planted in the same kind of soil two months 
later and given the same treatment. The first two lots responded vigor¬ 
ously to the treatment, and although their roots were covered with the 
nematodes gave a good yield. The late planted seed developed poorly. 
The leaves did not exceed 10 cm. in height and the root development 
was very poor, the roots being literally destroyed by the nematodes, 
and no crop was harvested. The explanation is that the difference is 
due to climatic reasons, the temperature in April being less favorable 
for nematodes, but still not too cold for the growth of the beets. 

The authors advise early seeding in nematode-infested soils, and the 
use of fertilizers readily assimilated, such as nitrate of soda, salts of 
potash, and superphosphate, which will give the plant sufficient force 
to resist attacks of nematodes later in the season. 

Experiments are cited of M. Willot on the use of the condensation 
water from gas works for the destruction of nematodes, in which he 
obtained excellent results. The ammonia of these waters is a strong 
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fertilizer and at tlie same time some of the other elements are active 
nematocidcs, but in agricultural practice the authors think this means 
hardly practicable. Carbon bisulphide is also mentioned as a probable 
means of destroying nematodes. 

The authors recommend (1) the burning of all waste products and 
application of the ash to the 'Soil; (2) that the vehicles used for the 
transportation of sugar beets should be entirely free from refuse; (3) 
that alfalfa should be used as an alternate crop with sugar beets; (4) 
that nematode-infested soils designed for sugar-beet culture should 
receive winter cultivation, which will destroy a large number of the 
cysts and at the same time be of advantage from a cultural point of 
view; (5) that these soils, independent of other fertilizers, should 
receive mineral fertilizers rich in nitrogen, potash, and soluble phos¬ 
phoric acid early in the spring; and (6) that the seeding should be done 
at the earliest possible time. 

A review of the synonymy and statements regarding the proposed 
future study of nematode diseases of rye are also given.—w. h. e. 

Composition, impurities, and adulteration of linseed meal and 
linseed cake, J. Van ben Bergiie ( Gontr. Lab. Agri . Provincial , 
Rentierspp. 28, plates 24 ).— The author calls attention to the foreign 
materials often found in linseed meal and linseed cake, some of which 
are very injurious to stock, while other admixtures serve only to 
decrease the feeding value of the meal. The author has made many 
analyses of linseed meal and cake and found that many of the samples, 
claimed to be pure, contained foreign seed and other material. The 
principal foreign seed found were as follows: Sinapis arvensis , S. nigra, 
Lychnis githago, Polygonum convolvulus , P. lapathifolium , $pergula 
arvensis , Gerastium triviale, and Ghenopodium polyspermum. In lesser 
quantities were found Ghenopodium album , 0. glaueum , Gamelina den - 
tata, Centaurea cyamis, Galium aparine, Lolium arvense, Phletm pratense, 
and Setaria glaum. Of this list only the mixtures containing seed of 
Sin apis and Lychnis are dangerous. These should not be fed, owing 
to their physiological effects. The mustards contain a principle, 
myrosin, that is exceedingly irritating if taken in considerable quan¬ 
tity. Oases are cited of fatal results following the feeding of oil cake 
containing considerable mustard seed tm inilcli cows. The seeds of 
the edrn cockle contain saponine, an acrid irritant capable of causing 
nervous disorders and dysentery, 

. Different authors are quoted showing the extent to which linseed is 
contaminated by the presence of weed seed. E'obbe has found 41 
species of weed seed in the product of the Province of Pernau. Voel- 
cher found in Bombay flaxseed 4.5 per cent of weed seed, and in seed 
from the Black Sea 12 to 20 per cent. Morskenski has found in seed 
from Odessa impurities varying from 3 to 70 per cent. 

The author claims—and in this he agrees with many others—that a 
chemical analysis alone is not sufficient for recognizing some of the 
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admixtures, and suggests that it should always be supplemented by a 
microscopical examination. Most of the seeds have characteristic eel! 
structure of the integuments or of starch grains, whereby they may be 
recognized. The microscopic appearance of the epidermis, pericarp, 
and. starch grains of the more common admixtures are described and 
figured. Directions are given for the prepara tion of opaque material 
for examination an d for the other microscopical technique necessary 
for such, a study. 

It is said that the farmers of Flanders prefer linseed cake to colza 
cake for their stock, as being more nutritious and digestible. It is 
considered better for rearing and fattening stock, while colza is pre¬ 
ferred for milch cows on account of its favoring milk production. The 
following analyses are given of the two, whereby they may be com¬ 
pared : 

Comparative analyses of linseed and colza cake. 


Linsml fake 
, Colza calve 


In the linseed cake 53 per cent of the crude protein was soluble in 
water, while only 15 per cent of that in the colza, was soluble. Of the 
nitrogen-free extract of linseed, 01 per cent was soluble in water and 
31 of that in colza. 

Tabular information is given of the variation in protein and fat found 
by the analyses made during fourteen yeans. The maximum protein 
was 37.50, and the minimum 24.24; and for fat the maxima and minima 
were 13.03 and 0.04 per cent, respectively. 

The adulteration or sophistication of linseed cake and meal is accom¬ 
plished (1) by adding mineral material, as sulphate of baryta, sulphate 
of lime, sand, or ferruginous soil; (2) by adding meal of less value, as 
rape, colza, peanut, hemp, castor bean, and poppy; or (3) by adding 
waste products, as peanut shells, rice hulls, bean hulls, buckwheat 
hulls, etc. Notes are given on the physiological effect of these admix¬ 
tures upon stock, and citations showing the fatal effect following the 
feeding of such mixtures. The bulletin concludes with a chapter on 
the production of the oil of mustard in crucifers, including a table 
showing the percentage contained in all the leading species.—w. ii. e*. 

Poisoning of cattle by feeding cake adulterated with castor 
bean, Pollet, Lacombe, and Lescoeur (Jour. Pharm. et Ohim28 
(1893). No. 12, pp. 538-545 ).—Two pregnant cows were fed on rape cake 
of good quality with no effect on the quantity or quality of the milk, 
though the butter had a somewhat peculiar flavor. May 20, 1893, each 
co w recei ved rape cake containing castor-bean pomace. On the 27th and 
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2St!i tlie temperature of one cow rose to 39.0° a bloody diarrhea set 
in. and the yield of milk loll from 11 to 5 liters per day. Tins animal 
had recovered by June 0, when the adulterated cake was again given, 
followed by the same disturbances as before. Apparently the health 
of the other cow was scarcely affected by the first dose of adulterated, 
cake, but on June 1 this cow lost her fetus of four months. A feed of 
adulterated cake given June 2 induced fever and slight diarrhea. By 
June 7 both animals were greatly emaciated and showed staring coats 
and dull eyes. The milk, after a brief period of depression, quickly 
increased, but did not reach the original amount. The quality eon-' 
tinned normal, as shown by daily analyses. 

The authors call special attention to the abortive property of castor 
pomace, which it is believed has not been noticed before. In addition 
to the above eases, they knew of instances where the accidental use of 
cake containing castor bean was followed by abortion. 

Eape cake may be examined for the presence of castor bean either 
with or w ithout the microscope. A mechanical separation is effected 
by means of a current of water, the pulp being first washed, away and 
then the portions of the seed coat of rape, while the seed coat of the 
castor bean, remains in the residue. In a microscopic examination the 
seeds of castor bean show a collection of cells containing small masses 
of oil and granules quite similar in lb mi and dimension to starch grains. 
These, however, are altered by water. The seed coats of castor bean 
furnish marked characteristics. The outer membrane shows a network 
of polygonal cells, some colored and others colorless. The inner mem¬ 
brane is marked by a great number of spiral ducts. Across section of 
the woody membrane shows elongated pigment cells arranged in pali¬ 
sades and quite different from those of the rape seed. 

If examined chemically castor bean may be detected by the solubility 
of its oil in alcohol, while rape seed oil is quite insoluble. Rape-seed 
oil is devoid of rotary power, while castor oil rotates yellow light 
toward the right. In the same way, an alcoholic extract of rape oil 
showed no rotary power, while a similar extract of castor oil showed a 
decided rotary power in the polariscope.— J. F. ix 

Grains of Paradise as an adulterant of black pepper, T. F, 
Hanausek (Chew. Ztg ., 17 (1893), No. 96, pp. 1765-1769, figs . 4).—The 
seed known in commerce as grains of Paradise, Guinea pepper, Mele- 
guetta pepper, etc., is derived from a plant belonging to the order 
Zingiberaeew and genus A mom urn. While one species furnishes the 
true seed it is very probable that several others differ so little as to be 
readily substituted for the genuine. The author gives an elaborate 
synonymy and history of the species. These seed are being largely- 
used to adulterate black pepper, especially when ground, and a micro¬ 
scopical and chemical study of the seed was made to aid in recognizing 
such admixtures. Under the microscope the sections and cellular 
structure show marked differences by which they may be readily dis- 



910 


EXPERIMENT STATION' RECORD. 


tinguished. A chemical analysis shows the tallowing differences 
between the two powders: 


Ghemiml analysis of (jmhis of Tantdisr and blank popper, 



Ash. 

A ieoholie 
extracts. 

lies! <i imm 
niter Oval- 
in,if with 1 
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■ n a so 4 ‘ 
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Ter cent, 
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Various other methods are given for detecting the admixture, among 
which is the following: Five grams of the suspected pepper is macer¬ 
ated in a mixture of 10 grams of alcohol and 5 grains of ether and. let 
stand for a day. If a drop of iron chloride be added to the filtrate no 
change in color will be noticed if the pepper be pure, but if adulterated 
with as much as 2 per cent of grains of Paradise a greenish brown 
color will be observed.— w. h. e. 

The feeding value of leaves, F. Lehmann (. Ztsehr. landw . Per. 
Hessen, 1894, No. 6, pp. 42, 43 ).—The author tested the feeding value of 
the leaves of the red beech gathered in August by feeding them to 2 
sheep. The amount given was 300 grains of leaves per sheep daily, in. 
addition to hay and. grain. The coefficients of digestibility found for 
the leaves were, protein 6 per cent, fat 0 per cent, cellulose 20 per cent, 
and nitrogen-free extract 42 per cent. On this basis 100 pounds of air- 
dry beech leaves contained 0.6 pound of digestible protein, 0.7 pound 
of digestible fat, 5.7 pounds of digestible cellulose, and 20.5 pounds of 
digestible nitrogen-free extract, making in all 27.5 pounds of digestible 
organic matter. These values are lower than those given by Girard, 
who found that elm leaves were about equal to alfalfa, hay. The low 
value of beech leaves is believed to be due to the leathery coating of the 
leaves, which hinders the digestion of the material. —E. w. A. 

The feeding value of sawdust and wood meal, P. Lehmann 
(Ztsehr. landw. Ver, Hessen , 1891, No. 5, pp. 88, -3d). —The following 
analyses of sawdust and wood ground to an impalpable powder (wood 
meal) are given: 


Composition of dry matter of sawdust and wood meat. 



Crude 

protein. 

Crude fat. 

Crude 

cellulose. 

Crude 

ash, 

Nitrogen- 
1 free ex¬ 
tract. 

Sawdust.'... 

Wood meal (powder) —... 

Per cent. 

0.69 
0.54 

Per cent 

0.69 
0,33 

Per cent , 
72. 29 
54. 56 

Per cent. 

2.14 
13.13 

Per cent 
24.19 
. 81,44 


The feeding value of these materials was tested by feeding them to 2 
sheep in .separate periods, the amount given being 300 grams per head 
daily, in addition to hay and grain. It was thought that by finely pul- 
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veming the wood thceojistituents might be more thoroughly digested. 
Tins was, in fact, the case, for while practically none of the sawdust 
was digested, about 13 grams out of the ration of 300 of the wood meal 
was digested. Apparently the small amount of fat and the nitrogen- 
free extract were the only constituents digested. The author concludes 
that;- sawdust is of no value whatever for feeding purposes, and, that 
while wood meal is slightly more digestible it is of no practical value for 
feeding. — K. w. A. 

The effect of peanut cake, palm cake, and cotton-seed cake on 

milk, BAiUvTiAirs (Jour. Landw41, JS r o, 4, pp. '328-332 ).—The author 
studied this question on 10 cows. The 1 kg. of peanut cake in the 
basal ration was replaced with 1J kg. of palm cake and with 1 kg. of 
cotton seed cake, respectively, in four separate periods of about two 
weeks each. The daily ration per head was 30 kg. of ensiled beet resi¬ 
due, kg. of fresh brewers’ grains, 1 kg. each of alfalfa hay, meadow 
hay, oat chaff, and wheat chaff, 5 kg. of oaf straw, 11 kg. of wheat bran, 
U kg. of corn meal, and the above-mentioned oil cake. 

The a verage composition of the milk in each period and the average 
yield per day of milk, total solids and fat, by the 10 cows were as fol¬ 
lows : 

,4vv rages per dag for ten cows. 


Periods, and kind a! .oil enke. 

A vo rage 
daily yield 
of milk. 

A vorage coniposit.ion 
of milk. 

A verage daily yield of— 

Total 
sol id n. 

Fat, 

Total 

solids. 

Fat. 

1. -1 kg. peanut cake... 

Kg. 

mr> 

Per emit. 
11. 55 

Per cent, 

2. 8.1 

Kg. 

18,69 

; JSTflr. 

8.81 

II. Wj kg. palm cake.. 

118.5 

11. 60 

2.82 

13.70 

8. 85 

111..1 kg. rot ton seed rake. 

mo 

11.(58 

2. 94 

12.78 

8.21 

IV.—kg. palm cuke... 

107.5 

11. 04 

2. 90 

12.51 

8.12 


The results do not show any difference between the oil cakes in their 
effect on (lie ini Ik. The amounts of oil cakes fed, although small, are 
said to correspond to those given in practice. The author’s inference 
from the result is that the fat content of milk can be but little changed 
by the manner of feeding, and that the favorable action of certain con¬ 
centrated foods which have been found to increase the fat is only 
apparent when these foods are fed in huge quantifies.—K w. A. 

Observations on the individual cows of a herd for one year, 
Baok.ha.itb (Jour, Landw., 41, No, 4 , pp. 805-320 ),—The herd consisted 
of 51 Dutch cows imported direct from Holland or East Friesland. 
The observations extended from April 3, 1892, to April 1, 1893. 
During this time average samples of the milk of each cow were tested, 
weekly, the weight of the milk yield was taken weekly, and-the cows 
were weighed frequently. From the specific gravity and the fat found 
by the laetocrite the total solids and solids-not-fat were - calculated. 
The data thus seem red show that the average length of the milking 
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period was 329i, and the average production per cow during the year 
was 3,758.98 kg. of milk, 122.8 kg. of fat, and 451.07 kg. of total solids. 
The author shows the range of profitability among the cows. The rela¬ 
tion of the fat to the solids-mot-fat is brought out, and that of the live 
weight, duration of milking period, and number of the milking period, 
to the production of milk and fat. 

For showing the relation of live weight to productibility the cows 
are grouped by weight into four lots and the animal, yield per 1 kg. of 
live weight given as follows: 

Annual yield per 1 hr/, of live weight with different sized animals . 


Live 

weight. 

Milk. 

Fat. 


Kg. 

Kg. 

474 

300. 0 

100.0 

522 

85.0 1 

74.4 

503 

50.8 

69.7 

625 

65.0 

69,4 


The production of milk and fat was relatively higher in proportion 
to the weight in the ease of the lighter animals. 

The relation between the duration of the milking period and the 
yield of milk and fat was as follows: 


Relation between length of milking period and productibility. 



Average 
length of 
lactation ' 
period. 

Annual yield per 

1 kg. live weight. 


Milk. 

Fat. 

Group 3 - - - T __ r _........... 

Days. 

253 

295 

Kg. 

6. 632 
4.720 

Kg. 

0, 178(5 

Group 2 ...... 

6. 1742 

Group 3............ 

312 

0.955 

0,2284 

Group 4. ....... 

335 

7.192 

0.2365 

Group 5.......... 

360 

8.898 

0. 281.1, 




The cows which gave milk the longest as a rule gave a. considerable, 
larger yield of milk and fat in proportion to their weight. 

The herd included cows in the second, third, fourth, fifth, sixth, and 
seventh period of lactation. Grouping the cows accord in g to the period 
of lactation in which they were, it was found that the cows in the third 
period of lactation, gave the largest yields of milk and of fat.— e. w . a. 

The effect of G-lauber’s salts on the udder and on the milk of 
cows, E. Hess, J. Schaefer, and M. Lang- (handle . Jahrh Schweiz, 7 
(1893), j)p . 210-229 ).—In the introduction the authors state that in some 
parts of Switzerland it is a common practice among farmers to feed, 
Glauber’s salts to cows in place of common salt, as it is cheaper. Gases 
are mentioned of giving as high as 100 grains of Glauber’s salts per 
cow daily. 














FOREIGN INVESTIGATIONS. 


913 


To study the effect of G lauber’s salts on the secretion of milk and on 
the milk itself, experiments were made with 4 Simmenthaler cows nor¬ 
mal in every respect. The animals were closely observed by a veteri¬ 
narian and subjected to frequent thorough examination. The experi¬ 
ments lasted from January 20 to April 10, 1803, and the observations 
on the animals extended to the following October 20. The food of the 
cows was a normal and common ration, and remained unchanged during 
the experiment. The following amounts of salts were added to the 
ration of each cow daily: 

January 20-30 . 45 grams of common salt. 

January 30-February 6...40 grams of Glauber’s salts. 

February 7-March 29. 50 grams of Glauber’s salts. 

March 29-April 10. 60 grams of Glauber’s salts. 

April 10-October. 45 grams of common salt. 

The clinical observations of the cows showed that 3 of them had a 
mild attack of intestinal catarrh, beginning about the twelfth day, 
which was soon checked. The milk in the case Of all 4 of the cows 
ceased to form any froth during milking and had a peculiar salty taste, 
resembling a weak solution of Glauber’s salts. All showed signs of 
pathological changes in the udder in the form of udder catarrh, inam- 
mitis, caking of the udder, or bloody milk. 

The milk differed little or none in general appearance from the milk 
of healthy cows. I t was analyzed daily during the experiment and for 
some time prior to and following the experiment. The most striking 
change was the behavior of the casein toward rennet. In six days 
after the feeding of Glauber’s salts was commenced there was a notice¬ 
able decrease in the ability of the casein to curdle with rennet. Dur¬ 
ing the time the cows Avere suffering with diseases of the udder the fat 
content of the milk was much higher than normally; and especially 
during udder catarrh the milk was richer in chlorides and poorer in 
phosphates. 

The conclusion of the authors is that dairymen should be warned 
against feeding Glauber’s salts regularly as a condiment.— K. w. A. 

Oldium lactis in milk, M. Lang and E, von 'Fimuidenreioh 
(. Jkmdw , Jahrh. Schweiz, 7 (1893), pp» 229-237 ).—The frequent occur¬ 
rence of Oulium lactis in milk is mentioned and its growth, described. 
Experiments made by the authors indicate that this fungus has the 
ability to ferment glucose, milk sugar, cane sugar, and maltose, and to 
decompose the albuminoids of milk.— je. w. A. 

Experiments in fattening sheep (Norsk* Landmandshlad , 13 (1894), 
pp. 4.9-51). —The experiments were conducted on seven farms in Stav¬ 
anger Amt, Norway, financial aid for tlie purpose having been granted 
by the Government. The experiments were made to investigate the 
possibility of an export trade of sheep from Norway to England. In 
all 120 sheep of the Cheviot breed were used. The directions were that 
the sheep should weigh at least 100 pounds at the beginning of the 
20270—No. 0—7 
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trials, and be fed uniformly according to the following schedule per 
1,000 pounds live weight per day: 15 pounds of meadow hay, 100 
pounds of turnips, 25 pounds of linseed cake, and 5 pounds of oats. 
This ration contains about 3.00 pounds of digestible protein, 15/25 
pounds of carbohydrates, and 0.50 pound of fat, with a nutritive ratio 
of 1:5.4. 

The live weight and gain of the sheep in the different lots are given 
in the following table: 

Average results of sheep-feeding experiment 



Lot. 

Number 
of ani¬ 
mals. 

Duration 
of exper¬ 
iment. 

Lire -weight per 
head. 

Average 
gain in 
live 
weight 
per head. 



Beginning. 

End. 

I ... 

30 

Days. 

42 

Founds. 
115. 2 

Founds. 
130. 2 

Pounds. 
15. 0 

XT .. 

20 

42 

112.4 
118. 8 

132.2 

19. 8 

in. 

10 

42 

HI. 9 

1 23.1 

IV. 

30 

(59 

107. 8 

127.« 

19.8 

v... 

10 

73 

112.2 

132.0 

19.8 

VI. 

10 

73 

110.4 

132.0 

21. (5 

VII. 

10 

73 

112.2 

133. 8 

21. (5 




The sheep were all shipped to England, the first three lots alive and 
the others dressed. Calculating the first cost of the sheep, cost of feed, 
and other expenses, the lots shipped alive yielded a small pro (it, while 
the lots shipped dressed were sold at a loss, owing to several unfortu¬ 
nate circumstances.—E. w. w. 

Water content of Swedish butter ( Tidshr . Landtmdn , 15 (1894 ), 

pp. 73-75; Nordislc Mqjeritidn9 (1894) pp. 79 , SO ).—The samples of 
butter exhibited at the Mahno and Gothenburg butter exhibitions in 
1893 were examined for water content. The exhibit included 743 tubs 
of butter from 219 different creameries. The average water content was 
13.86 per cent, the range being from 10.70 to 16.88 per cent. 

The following table summarizes the results: 

Water content of butter. 


Per cent 
of water. 

N umber of 
BampleH. 

Per cent 
of MainploM. 

10..70-10, 99 

4 

0.5 

ll.0O~U.99 

89 

5.3 

12. 00-12. 99 

3 10 

14.8 

13.00-13.99 

250 

33.6 

14. 00-14. 99 

222 

29, 9 

15.00-15.99 

98 

13.2 

10.00-16. 88 

20 

2.7 


748 

100.0 
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The highest average water content for the butter from any one cream¬ 
ery was 16.42 per cent, and the lowest 11.43 per cent. The average 
water content of the butter by creameries in shown below: 


Water content of butter by creameries . 


Per cent 
of water. 

Number of 
creameries. 

Per cent of 
creameries. 

11.415-11.90 

8 

3.6 

12.00-12.09 

30 

13.7 

13.00-33.99 

80 

36.5 

14.00-14.09 

79 

36.1 

15.00-15.99 

21 

9.6 

10.42 

1 

0.5 


219 

100.0 


The average water content of Dan ish creamery butter, as found by the 
'Royal Danish experiment station at Copenhagen (K. S. It., vol. iv, p. 
690), was 14.59 per cent, or 1.73 per cent higher than the above average 
for Swedish butter.— f. w. w. 

Experiments in preventing the swelling of cheese, E. 'VON Eueud- 
enreioii (Landw. Jahrb. tiohweiz, 7 (1893), pp. 81-87). —The' author 
explains that the production of large amounts of gas in cheese during 
ripening, causing the cheese to swell ami in some instances to crack 
open, is most (eared of any of the evils which attend the ripening of 
cheese. There is little ground for doubt, he says, that this gas pro¬ 
duction is due to the action of certain bacteria. He mentions Bacillus 
guillebeau , a, b , and c, and Bacillus schaffcri, described by himself, as 
capable of causing this trouble. He found by comparative experiments 
that salt was beneficial in preventing this trouble. Cheese to which 3 
per cent of salt was added during making was nearly free from swelling, 
while cheese made from the same milk without salt was full of cavities. 
His method is to dip off about two thirds of the whey after heating the 
curd and add 3 per cent of salt to the remainder. The rest of the opera¬ 
tion is as usual. 

He does not claim that salt is an absolute preventative against this 
evil but merely offers the results of his experiments as a suggestion for 
more extensive trials in practice.— e. w. a. 
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(1894), No. 18, pp. 108, 109. 

The means of determining the relative values of Thomas slag from different 
sources (Wie ist dvr relative Handelswerth der Thmnasmehh mrrsehie.dener llerkunj’t 
festsustellen f ), P. Wagner. — Dout. landw. Presse, 81 (1894), No. 34, pp. 316, 117 . 

The comparative value of different phospliatic fertilizers (La valour relative des 
differents engrain phosphates), M aizieres.— UJCngraie, 9 (3894), No. 33, pp. 383, 358. 

The value of "soil-soluble” phosphoric acid (Ueberdenphysiologisehen Worthier 
u bodenlMichen” Phosphorsaure), J. Btoklasa. — Milt. Ver. Ford, landw. Fersuehsw. in 
Oesierr., 1893, No. 8, pari 8, pp. 340-146. 

Effect of superphosphates oil summer grains on different soils (Ueber die Wir~ 
hmg der verschiedenen Arten des MnstUchen Dangers in Schleswig- Ho Is lain bid Sommer* 
horn), A. Em merling Xaw dw. Woahmhl. Sehles. Holst., 1894, No. 9, pp. 151-158. 

FIELD CROPS* ' 

An experiment with varieties of barley (Fersueh iiber den Anbamverth mrmhte• 
dener Getreulespielarten), E. Heine,— Dent, landw. Presse, 31 (3894), No. 38 , pp. 365,166. 

Observations on the variation in Hanna barley grown.in different places 
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( Vcrmcke tiber die Abdndcrung der Hannagerste an verschiedcncn Ortm), vox Lie ben- 
berg. — Mitt. Ver. Ford . landw. Versuchsw. in Oesterr., 1893, No. 8, part 2, pp. 89-132. 

Liberian coffee.— Bui. Bat, Dept Jamaica, 1 (1894), n. serNo. 1, pp. 1-14. 

Two new fodder plants, Me die ago orbicularis and M. scutellata.— Agr. Gaz. 
N. 8. Wales, 5 (1894), No. 1, pp. 5, 6. 

Forage plants and natural meadows of the mountainous region of Modena 
( Prvnw saggio d! uno studio suite plants da foraggio e sui prati naturali della regione 
montuosa del Modenese), L, Macchiati. — Stas. Sper. Agr. Ital., 25 ( 1S93), No. Sand 4, 
pp. 257-274. 

The culture of Lathyrus sylvestris (Zur KuUur der Waldplatterbse), K. Digno- 
wity.— Dent, landw. Presse, 21 (1894), No. 18, p. 169. 

The role of Plantago alpina in mountain pastures (Sur lerble du Plantago alpina 
dans les pdturages de montagne), E. Guinnier. — Compt. Bend., 118 (1394), No. 8, pp. 
483,434. 

Uruguay grasses (Las gramineas Uruguay as), J. Arechavaleta. — Ann. Mm. de 
Montevideo, 1 (1894), No. 1, pp. 29-77. 

The best method of cultivating Polygonum sachalinense, C. Baltet. — Gard. 
Chron.,15 (1894), ser. 3, p. 198. 

Concerning potato culture (Zum Kartoffel-Anbauverfahren), Gick. —Dent, landw. 
Presse, 21 (1894), No. 14, p. 117. 

Sugar-cane seedlings. —But Bot. Dept. Jamaica,! (1894), n. ser., No. 1, pp. 14,15. 

Experiment with different amounts of nitrogen on oats (Du ng ungs vers nek zu 
Safer mit verschiedenen Mengen SUcIcstoff), von Liebenberg.— -Mitt. Ver. Ford, landw. 
Versuchsw. in Oesterr., 1893, No, 8, part 2, pp. 147-149. 

Experiment with ortho-phosphoric acid on oats (Dlingnngsversuch mil Ortho - 
Phosphorsaure zu .Safer), VON Liebenberg. — Mitt. Ver. Ford, landw. Versuchsw. in 
Oesterr., 1893, No. 8, part 2, pp. 149-151. 

Experiment with various phosphates on red clover (Diingungsversuch mit ver¬ 
schiedenen Phosphaten), VON Liebenberg. — Mitt. Ver. Ford, landw. Versuchsw. in Oes- 
terr., 1893, No. 8, part 2, pp. 151-153 . 

HORTICULTURE. 

Pruning newly planted apple trees, E. Molynkux. — Gard. Ghron., 15 (1894), ser . 

3, pp. 341, 342. 

Fertilisers for grapes (Essai de fwnures pour la vigne), H. Lagatu. — Prog. Agr. et 
Fit, 11 (1894), No. 10, pp. 257-260. 

Restoration of orange trees (liestauration des orangers), J. Marfant.— Rev. Hart., 
66 (1894), No. 6, pp. 187, 183 . 

FORESTRY. 

Concerning plant propagation and its cost as well as the influence of plant¬ 
ing pines in promoting more equitable conditions (Ueber Pjlanzeneiziehung und 
deren .Kosten, sowie die fcunstliche Beslandbegrilndting durch Pflanzung bei der Fichte), 
Suit a'Uer. — Forsttoiss. Centbl., 16 (1894), No, S,p. 140 . 

Concerning the distribution of resin in trees (Ueber Marzmrteilung im Baume 
und Harzgcrringung), H. Mahr. — Forstwm. Centbl.,16 (1894), No. 8, pp. 129-140. 

Investigations on the optical properties of ^vood (Tiecherches sur les proprUUs 
optiques du bois), C. Houlreet.—- Itev. Gen. Bot., 16 (1894), No. 62, pp. 49-59. 

SEEDS—WEEDS < 

Hay trash for seeding meadows (Les fie nr s de fain pour la erdation des prairies), L* 
Grandea u .—Jo ur. Agr. Prat, 58 (1S94), I, No. 11, pp, 877, 378. 

Concerning the presence of dodder in clover seed (Die Bekampfuny der Kleeseide), 
LaOHN MB.—Fiihlinfs landw. Zlg., 43 (1894), No. 4, pp. 128-125, 
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On structural characters of grape seeds and their value in determining species 
and hybrids (Sur les caracUrcs internes He la graine dm vignes, et leur emploi dans la 
dtUerminafmi den espbees et la distinction des hybridm ),G. Chauveaud.— Compt. Iiend., 
118 (1894), No, 9, pp. 488-467, 

DISEASES OF PLANTS. 

Diseases of carnations.— Garden, 45 (1898), No. 1165, p. 888. 

Brunnisure of the grape in Italy (La Brimnisure de la vigneen Italie), F. Cavara. — 
Rev. Inter nat. YU. et Oenol ., 1 (1894), No. 1, pp. 8-9. 

A canker disease of the oak caused by Agloaspora taleola (Nine lerehsartige 
RindenIcranlcheit der Eiche erzeugt dureli Agloaspora taleola), R. Hartig,— Forst. natur - 
wise. Ztschr,, 1893, No. 1, pp. 1-6; abs. in Bot. Centbl., 57 (1894), No. 6, pp. 180, 181. 

Concerning the destruction of Thuja menziesii and Pseudotsuga douglasii by 
Festalozzia fimerea (Ueber das Absterben (Pestalozzia funerae) von Thuja nenzieml 
und Pseudotsuga douglassii), B a Boiim.— Ztschr . Forst. und Jagdw., 86 (1894), No. 8, 
pp. 68-71. 

The symbiosis of Heterodera radicicola with plants cultivated in the Sahara 
(Symbiose de VHeterodera radicicola avec les plantes mltivees an Sahara) s P. Yuiixe- 
mjn audE. Legrain.— Compt. Rend., 118 (1894), No.lO,pp. 549-551 . 

Note on Puccinia peckiana (Note sur le Puccinia peckiana), A. Jaczewski.— Bid. 
Herb. Boissier, 8 (1894), No. 8, pp. 148-144. 

Concerning Pythisma spp. and allied fungi (Zur Kenntniss des RunzcUchorfes 
und der ihm iihnlichen Pilze), J. Miller. — Pringsh elm’s Jahrh. turn. Bot., 35 (1898), No, 
4, pp. 21; abs. in Hot. Centbl., 57 (1894), No. 11, pp. 846-348. 

The parasitic Exoasci (Die parasitischen Exoasceen), R. Sadebkck.— Arbeiten Bot. 
Mas. Hamburg, 1898, pp. 110, jigs. 3; abs. in Bot. Centbl., 57 (1894), No. 11, pp, 834- 
338. 

Concerning the stimulus which is produced by treating potato plants with 
copper (Ueber den Reiz, welchen die Behandlung mit Kupfer au,f KartoffeIpjlanze her - 
vorbringt), B. Frank and F. Kruger. — Ber. dent. bot. Ges.,12 (1894), No, 1, pp, 8-11, 

Coupling for spraying hose (Raccord Huet pour iuyaux d’arrosage), G. D. H HEX.—* 
Rev. JTorL, 66 (1894), No. 6, pp. 135-137. 

ENTOMOLOGY. 

On the habits of a Jamaica spider, T. D. A. Cockerell.— Nature, 49 (1894), p. 
412 . 

The Hessian fly (Ceeidomyia destructor), W. M, Schoien.— Tulsskr. f, del nor nice 
Landbr., 1 (1894), pp. 8-15. 

Oospora destructor, the green mildew of insects (Olispora destructor, cham¬ 
pignon produisant sur les imeetes la muscardine verte), G. Delacroix.— But. Boa, My cot., 
1893, p. 260; abs. in Bot, Centbl., 57 (1894), No. 8, pp. 289, 240, 

Concerning the larvee of Cochylis ambiguella and new methods of combating 
the same (Suite larve della Cochylis ambiguella e sulla efficaeia dei nuovi mezzi propostt 
per distruggerle), G. DEL GUERCIO.— Staz. Sper. Agr. Jtal, 25 (1803), No. 3 and 4, pp. 
280-305. 

The crow as an insectivorous bird (Destruction da ver gris de la hetterave; utilite des 
Corneilles), E. Leplar. — Rev, Agron., 1893, No, 3, pp. 167-174. 

* 

FOODS*—ANIMAL PRODUCTION. 

Cooked and uncooked milk for infants (Rohe und gekoehte Milch in der Saugthgs - 
erndhrung), Drouet.— Rev. Internal. Falsi/., 6; abs. in Ztschr. Fleisch - und Milchhgg4 
(1894), No. 5, p. 95. 

Storage experiments with frozen meat (Lager ungsrer such e mit gefrorenem RhuL t 
Schweine- und ffanmeljleisch), Gla'ssmann.— Ztschr, Fleisch - und Milchfn/g., 4 (1894) 
No, 4, p, 72. 
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Notes: Adulterated bran; volume and weight of flour j does tannin tan the 
animal hide ? (Kleine Mittheilnngen), T. F. Hanausek. — Ghent. ZtgIS (IS94), No, 17, 
pp. 287, 288. 

Feeding experiments with rape cake for milch cows (Filtterimgs- Versuch mit 
Mapskuchen), yon Lieijenrerg .— Mitt. Ver. Ford, landw. Versnchsw. in Oesierr., 1S9S, 
j Vo. 8, part 2, pp. 155-162. 

Hations for dairy cows (Die rationelle Fattening das Milchriehes), A. Aknstadt,— 
Milch Ztg., 28 (1804), No. 7, pp. 104 , 105. 

The feeding value of twigs (Der Fntterwerth des Heisigs), F. Lehmann.— Ztsehr. 
landw. Far. Hessen (1894), No. 7, pp. 50-52. 

The wood litter question (Fie Waldstreufrage), E. E derma ye r.— Forst. naturwiss. 
ZtsehrS (1S94), pp. 110-112. 

Report of the Hohenheim Experiment Station on the feeding stuffs control 
in 1893 (Bericht der landwirtschaftlichen Versuchsststion Hohenheim Fiber die Kontroll 
des Futterhandels im Jahre 1893), Kreuzixage. — Wiirt . Wochenbl. Landw.,1894, No. 9, 
pp. 110-113; No. 10, pp. 125-127. 

VETERINARY SCIENCE AND PRACTICE. 

Experiments in feeding the spores of stinking smut of wheat to domestic 
animals ( Fersnche mit der Fattening mit Stcinbrandsporen), Pusch. — Abs. in Finding's 
landw. Ztg., 43 (1894), No. 4, p. 127. 

Concerning the infectiousness of the blood of tuberculous cattle (XJebcr die 
Jnfehtiosital des Elates luberlcnloser Hinder), Boelinger. — Miinch. mod. Wochensc.hr 
1893, No. 50; abs. in Ztsehr. Fleisch- und Milehhyg., 4 (1894), No. 4,pp. 69, 70. 

Contagious diseases in cattle and swine (Smittosamma sjulcdomar hoe notkreatiir 
och sinn), J. Wetter wik. — Nord. Mejerie Tidn., 9 (1894),pp. 39, 40, 51, 52. 

A study of Trichina (Zur Lehrc von der Trichinosis), M. Asicanazy.— Centbl. Bale . 
und Far., 15 (1894), No, 7, pp. 225-227 . 

Bacteriological examinations of blood in sepsis, pyaemia, and osteomyelitis 
(Bakteriologische Blutwitersuehungen bei Sepsis, Fgdmie und Osteomyelitis).—Dent med . 
Ztg., 1893, No, 97; abs. in Ztsehr, Fleisch- mid Milehhyg., 4 (1894), No. 4, pp. 70, 71. 

DAIRYING. 

Report of general meeting of the German Dairy Association ( Dentscher Milch - 
wirtschaftlieher Herein).—Milch Ztg., 23 (1894), No. 8 pp. 115-117; No. 9, pp. 181-184; 
and Moth Ztg., 8 (1894), No. 8, pp. 109, 110; No. 9, pp. 125-127. 

The milk supply of Leipsic and its effect on the health of children (Einfiuss 
der fteschaffenheit von Milch und Wolmung auf das Gedeihen der Ziehkinder in Leipzig), 
Plaihv— Ztsehr. Egg., 15, No. 2; abs. in Ztsehr. Fleisch - und Milehhyg., 4 (1894), No. 4, 
pp. 78, 74. 

Concerning the milk supply of Naples (Die Milch in Neapel ), Monteeusco.— 
Jbs. in Ztsehr. Fleisch- und Milehhyg., 4 (1894), No. 4, pp. 74, 75. 

On the water content of butter (JJeber dm Wassergehalt der Batter), Du Ror. — 
Molk, Ztg., 8 (1894), No. 9, pp. 127, 128, 

The fat content of milk, its agricultural importance, and its increase (Der 
Fettgehalt der Milch, seine wirtschaftUche Bedeutung and Ver grosser ung),—A review. 
Milch Ztg,, 23 (1894), No. 8, pp. 117-119. 

Bacteriology in the dairy (Die Bakteriologiein der Milehwirtschaft),F. yon Fiieij- 
denReich, 1893, pp. 78; Basel: G. Sallmann; abs. in Bot. Centbl., 57 (1894), No. 5, pp. 
156 , 157 . 

Sterilization of milk (Ueber das Sterilmren der Milch), A, Stutzer. — Ztsehr. angew. 
Ohem., 1894, No. 4, pp, 180, 131. 

The effect of high temperatures on tuberculosis bacilli in milk 1 ' (Deber Me 
Mnwirkung holier Temperaturen auf Tuberkelbasillen ), J. FOrstjecr .—Milch Ztg., 23(1894), 
Mo. 6, pp. 84, 85. 
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A slimy fermentation of milk (IJcber cine schleimige Gahrung tier Milch), G. Lkich- 
mann.— Landw. Vers, Stat., 43, No, 5, pp. 375-398. 

A new stopper for milk vessels (Min neuer Fersckluss j'iir Milehjlmohen), — Ztsehr. 
Nahr. (Intersuch,, 1893, No. 21; abs. in Zlsahr. Fleisch- and Milclihyg., 4 (1894), No. 4, 
pp. 72, 73. 

Antiseptics as milk preservatives (Usher Eonservierung tier Milch (lurch Antisep- 
lieu), Ju les and Stokes. — Her. Intermit. Falsi/., 0 ; abs . in Ztsehr. Fleisch- it mi 
Milchhyy., 4 (1894), No. 5, p. 96. 

The concentration of the substance in milk used as a preventive of tetanus 
( Bdtrdge zur Konzentrierung Her gegen Wiindstarrknmpf sclmtzenden Substans am der 
Milch), L. Briegkr and G. Cohn.— Ztschr. Jffyg., 15 (1893), p. 439 ; abs. in Chem. Ztg., 
18 (1894), No. 8, Report., p. 21; Milch Ztg., 23 (1894), No. 6, p, 85. 

On pasteurization of cream (Om grddduns pasteuriser mg), H. P. Lunde.— Not'd. 
Mejerie Thin., 9 (1894), pp. 41, 42,68. 

On the churning process aild the formation of butter (Ueber den Butter ung s- 
prozess mid Butter a usschddung), A. Tscuerkassow .—Milch Ztg., 23 (1894), No. 7, p. 
103. 

The butyrometer (Ndgra ord om butyrometern), C. Hultman.— Nord. Mejerie 
Thin., 9 ( 1894), pp. 51, 78. 

Test of cream separators (Lee 4cr<hn eases centrifuges an concours de Bouchoul), 
Theunis.— Heo. Apron., 1893, No. 3,pp. 175-197. 

Concerning the green coloration of cheese (Sulla color azione rerde del forma ggio 
di gratia Lombardo), C. Besana.— Staz. Sper. Agr. Ital., 25 (1893), No. S and 4, pp, 275 - 
279. 

The ripening of cheese from a bacteriological point of view (La maturazione 
del formaygi delpunto di vista batteriologico), N. Bochicchto.— UAgricol. el hid. Ayr., 
17 (1894), No. 2,pp. 24-27; No. 3,pp. 41-44. 

On the present conditions of the manufacture of cheese in Sweden (Os t pro- 
duMionem stdndpunM i vdrt land sami medlen for densammas Ndjande), G. Lil- 
jhagen.— Nord. Mejerie Thin., 9 (1894), pp. 78, 79. 

On the manufacture of cheese in Switzerland and Holland (Om osttiUverk- 
nvngen i Schweizoch Holland), A. FmiS. — Nord. Mejerie Thin., 9 (1894), pp. 4.2, 48, 80,81. 

The Swedish cheese exhibition in Stockholm, 1894 (Alim. Stwnska ostutstUll- 
ningen i Stockholm). — Nord. Mejerie Tidn9 (1894), pp, 65, 66, 77, 78; Tutskr. Landt - 
man, 15 (1894), pp. 97-99, 111, 112. 

The employment of the eudiometric method in tlxe examination of water and 
rennet used in the manufacture of cheese (fJemploi de la methods eudiomctriquepoiir 
I’examen da tail tie la pres are et de Ve an dans la fabrication du frontage), Bohakeeu.— 
Tnd. Lait, 18 (1893), No. 31 and 82, pp. 403-405, 412, 418. 

Determination of the acidity of milk by Dornic’s acidimeter (Emmen du lait / 
Vmidimhire Domic), P. Paccatjd.— Tnd. Lait., 18 (1893), No, 49, pp. 887, 388. 

On the question of the determination of the specific gravity of curdled milk 

(Zur Frage fiber die spez. GewichtbesUm/mung geronnener Milch), J. Oiu/mtsoil-. -Milch 

Ztg., 23 (1894), No. 6, p. 84, 

TECHNOLOGY. 

Selected yeasts in wine-making (Sur lemtres selectlonnles dans la fabrication &u 
vin), F. Berthault. — Ann. Agron., 20 (1894), No. 2, pp. 65-78. 

Study of the modifications produced in wines by cultivated ferments (Etude 
des modifications apporhses dans les vins par les levdres oultivees), J. Pbrraud.— Rev, 
Internal. Fit. et. Oenol., 1 (1894), No. 1, pp. 10-17. 

Wine and sulphuring (Les vins et so uf rage), L. Boos.— licit. Internal. Fit. et Oenol., 
1 (1894), No. 1, pp. 17-23. 

On the manufacture of fermented liquors from sugar beets (Brandrin uf roar), 
C. H. D. Zahrtmann. — Landmandsbladc, 27 (1894), pp. 89-96. 
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Chemical composition of the wines of Apulia (tutor no alia composizione chi mica 
deiviui da taglio di Pug Ho), A. Fonseca. — Sla z. Sper. Ayr. flat*, 85 (1894), Mo, 8 and 4, 

pp. 306-820* 

The sugar-beet industry in the United States ( Die Riibenzucker- Indits trie dec 
Verehiiglen Staaten von Nord-Amerika), A. ITekzfelix — Ztsolir. Ver* Riibenz . hid,, Jan,, 
1894, pp. 55-134. 

MISCELLANEOUS. 

Report of the sixth general meeting of the Association of German Experi¬ 
ment Stations, Sept., 1893 ( Verhandlung der VI. Hauptvcrsammlung des Vcrbandes 
landwirtsehafflicker Ver sucks-Staticnen im JOcutschen Reich zu Wurzburg am S. mid 9. 
September, 1893). — Landw. Vers. Stat., 43 , No. 5, pp. 321-374. 

Lower agricultural instruction in Denmark (Ndgra ord om den Vdgre lamUbmhs ~ 
undervwiingen i Danmark), V, Jonsson. — Tidskr. landtmdn, 15 (1895), pp. 99-105. 

Agriculture and dairying in New Zealand ( Landtbruks - och MejeriforhMla n den a 
paa Nya*Zeeland), H. Olsen. — Nord. Mejerie Tidn., 9 (1894), pp. 29, 30, 4.0, 41, 58,54, 69. 



EXPERIMENT STATION NOTES. 


Georgia Station - . —This station lias adopted the plan of supplying the weekly 
papers of the State with results of work at the station, answers to questions, and 
other matter for the information of farmers, in the form of plates. These stereo¬ 
type plates—sufficient to make up about three columns—are sent, monthly by express 
to each of the papers selected, and are intended to appear in all of these papers 
during the same week. This plan promises to prove a most valuable and inexpen¬ 
sive means of communicating station results and station advice to the farmers. 

Indiana Station. —\V. Brady, who has been temporarily acting as assistant 
chemist to the station, March 1 resumed his duties as first assistant chemist at the 
Chicago Steel Works. 

Kansas Station. —The station is about to undertake experiments in irrigation 
upon small areas by means of water pumped into reservoirs from wells. Two loca¬ 
tions have been selected, one near Garden City, Finney County, and the other in 
[Decatur County. The work in this line for the present year will he chiefly con lined 
to water supply for common garden crops. 

M. A. Carleton, assistant in botany for the past two years, lias accepted a. position 
in the Division of Vegetable Pathology of this Department. His place will ho taken 
for the present by J. B. S. Norton. 

Massachusetts Stations.— -The hill providing for the union of the State and Hatch 
stations has passed the State legislature. This bill unites the two stations to form 
the experiment department of the college. The whole interest of the bill is to pro¬ 
mote economy in the work and administration. A special committee on reorganiza¬ 
tion will be appointed at an early date. 

Michigan Station. —If. S. Dunning has been placed in charge of the newly 
established poultry department. A. A. Crosrier has been appointed assistant agri¬ 
culturist in charge of field experiments, A dairy school was conducted by the agri¬ 
cultural college the past winter. Abstracts of the station bulletins are sent to the 
newspapers of the State as press bulletins. Some results of spraying, with direc¬ 
tions for spraying,have been distributed in the form of small charts suitable for 
hanging in grange halls, post offices, and other public places. 

Mississippi Station. —W. L. McGee, assistant director of the station, has been 
elected jirofessor of agriculture in the Clemson College, and entered upon his new 
duties March 1. 

Ohio Station. —J. E. Barclay, recently a student at the University of Wisconsin, 
has been appointed superintendent of the Northwestern Substation, vice J. 8. Him*., 
resigned. 

Vermont College. —The third annual session of the Vermont Dairy School was 
held for five weeks in January and February. The entire time was devoted to the 
study of butter dairying. There were twelve separators, three churns, three 
butter workers, and three styles of milk testers in use. Two courses of lectures, 
aggregating nearly fifty lectures on dairy topics, were delivered. All lectures and 
working records were mimeographed and bound for students’ use. Nearly eighty 
applications for entrance were received, of which thirty, mainly from outside the 
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State, Lad to bo refused, owing to lack of accommodations. The next session of the 
school will be bold in January, 1895, and a considerable number of persons have 
already applied for entrance. 

Report of the Agricultural Station at Laon, France, for 1893 (pp. 361).— 
Th is station is located in the Department of Aisne, and its officers consist of a director 
and chemist, L. Gaillot, and an assistant, P. Serent. Its objects are stated to be (1) 
investigations relating to methods of increasing the productiveness of the soil, both in 
the laboratory and in the field; (2) analyses of soil*, fertilizers, waters, and products 
of agriculture and kindred industries; (3) seed testing, and (4) meteorological observa¬ 
tions applied to agriculture. During the year 2,248 analyses, requiring 6,671 sepa¬ 
rate determinations, were made. Of these, 712, representing a cost of 13,262 francs 
($2,519.78), were made gratuitously in connection with the fertilizer inspection, etc., 
of the department; the remaining 1,536 were paid for, furnishing a revenue of 
8,702 francs ($1,653.38). 

A few cases of fraud in fertilizers were exposed during the year. Purchase of fer¬ 
tilizers through the agricultural syndicates, which are organized in all of the de¬ 
partments of France, is strongly recommended. Better terms are thus secured than 
small individual buyers are able to make. The quality of the materials is also 
assured. Small farmers were also victimized to a large extent during the year 
by dealers in condimental foods for stock. In the majority of eases there was no 
redress, since there is no special law in France regulating the sale of such materials. 

An important feature of the work of the year was the instruction given each 
Thursday to the pupils of the Laon lycenm, in the analysis of fertilizers and soils 
and in microscopy, together with excursion to the principal farms of the region and 
to the experimental, fields of the station. 

The leading articles of the report, the more important of which are abstracted 
elsewhere in the Record, are: (1) A summary of meteorological observations for 
each month of the year; (2) A study of the arable soils of the department (p. 902); 
(3) Field experiments on the experimental farm at Montreuil, including experiments 
.■with fertilizers on sugar beets, wheat, potatoes, oats, with different forms of nitro¬ 
gen, phosphoric acid, and potash on potatoes, and tests of pyrites cinder and sul¬ 
phate of iron on potatoes and oats; (4) Investigations on the destruction of white 
grubs; (5) Note on the degree of exactness possible in fertilizer analysis; (6) 
Observations on the culture of hairy vetch; (7) A geological sketch of the depart¬ 
ment; (8) Geographical distribution of the different soils of the department (p, 
903); (9) Composition of sugar beets at different stages of growth; (10) Researches 
on the beet nematode (lleterodera sehachtii) ( p. 912); (11) Note on a nematode dis¬ 
ease of rye (p. 913); (12) Analyses of feeding stuffs; and (13) A tariff of fees for 
analyses. 

The latter shows that for a complete chemical analysis of a soil 20 francs ($3.80) is 
charged, and for a physical chemical analysis—sand, clay, lime, and humus—5 
francs (95 cents). In ease of fertilizers, determination of nitrogen separately in the 
three forms costs 10 francs ($1.90), phosphoric acid in three forms 9 francs ($1.71), 
and potash 4 francs (76 cents). Other fees are as follows: Hardness of water, 2 
francs; chlorine, sulphuric acid, and organic matter iu addition to hardness, 6 
francs; specific gravity, fat, sugar, nitrogenous matter, and ash of milk, 10 francs; 
water, fat, ash, and examination for foreign fats in butter, 10 francs; identity and 
purity of seeds, each 1 franc; vitality, 5 francs;, examination for dodder, 2 francs. 

Report of Agricultural College at Aas, Norway. —The report of the Agri¬ 
cultural College at Aas, Norway, for recently published (Beretning on den 

hojere LandbriigssJcole i Aas, Crisliania, 1894, pp. 185), shows that the total expendi¬ 
tures of the college during the fiscal year were $43,845, Of this sum, $6,770 was 
paid out for salaries and labor, and $10,138 for running expenses, The annual 
Government appropriation for the college amounted to $13,913, with a special appro¬ 
priation during 1891-'92 of $18,224 for improvements in buildings and equipment. 
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Tlie receipts from the sate of farm products—miIk, cream, butter, cereals, potatoes, 
nursery stock, etc.—amounted to $12,540, and the total expenses connected with the 
farm were $8,793, leaving a balance of $3,741 in its favor. 

Experiment station for. trials of agricultural machinery and tools.— 
In the last number of the Transact ions of the Royal Swedish AffrwuUtm.il Society is 
printed a petition to the. King for the establishment of an experiment stat ion for 
testing and examining agricultural machinery and tools. The committee appointed 
by the society to investigate the matter recommends that such a sta tion he estab¬ 
lished for the purpose of furnishing the farmer with complete and reliable informa¬ 
tion concerning agricultural machinery and of advancing home production of such 
machinery. The machines are to he judged on the following points: Capacity 
as regards time and power used, quality of the work done, cost of the work done, 
technical perfection, and wear. The plan of station organization provides for a 
director, an assistant, and a secretary as permanent officers, and expert judges for 
special trials of machinery. The expenses of the station are to bo covered by an 
annual appropriation of about $1,200 and by fees paid, for trials of machinery for 
private individuals. 

The Grandeau method for humus in soils.— H. Snyder contributes to the Jour¬ 
nal of the American Chemical Society (16 (1894), No, 8, March, pp, @10-213) some notes 
on the Grandeau method for the determination of humus in soils. He finds the origi¬ 
nal Graiuleau method open to serious objections. He describes the following simple 
modifications, which have given good results in his work: 

“After treatment with the dilute acid, the soil is transferred to either a glass- 
stoppered bottle or a glass-stoppered Erlenmeyer flask of 100 c. c. capacity, using 50 or 
00 c. c. of the dilute ammonia solution for that purpose. The contents of the bottle or 
flask are then well shaken at frequent intervals, and then allowed to settle. After set¬ 
tling, the dark-colored solution is decanted into a filter, a fresh 50 e. e. portion of the 
dilute ammonia solution is then added to the flask, and the same treatment repeated. 
It usually requires three or four such treatments before the filtrate becomes clear; the 
contents of the flask are then brought on to the filter, and require but little farther 
washing in the usual way before this part of the operation is completed. While the 
second, third, and fourth treatment with the ammonia is being carried on, the lirst 
portion of the filtrate can be evaporated on the water bath, and thus sa ve time when 
that part of the operation is reached. The most progress can be made by making as 
large a number of determinations at one time as a person can conveniently take care 
of, so as not to unnecessarily hurry the operations, nor loose too much time in mak¬ 
ing the liumus determinations of the soil. A separate room for such work is a. great 
convenience. 

“The results obtained by this method of treatment arc much higher than those 
obtained when working in the usual way. This is to be expected, inasmuch as more 
complete extraction of the humus materials are obtained by using the glass-stop¬ 
pered flasks. Duplicate results with tlie ordinary Grandeau method are far from 
being concordant, while with the glass-stoppered flasks reasonably concordant 
results are secured. 7; 

Recent progress in the analysis of cattle foods.— In a paper on this sub¬ 
ject in the Journal of the American Chemical Society (16 (1894), No, 8, pp, 174-178), F. 
W, Well compares the methods at present in use for the analysis of cattle foods with 
the Weende methods proposed by Henneberg in 1864. Be finds that the present 
methods are essentially the Weende methods. Ho concludes 'that “more progress 
has been made in our knowledge of the composition of food stuffs and in the identifica¬ 
tion of these constituents than in their estimation. While brought to a certain per¬ 
fection as far as working details go, the analytical side is yet far behind, and no fully 
satisfactory system of fodder analysis can be worked out until we are able to clas¬ 
sify nutrients more according to their physiological importance than is done in our 
present methods/ 7 
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Testing soils by the colors oe tite plant foliage.— Tn American Agricul¬ 
turist, 1804, February (p. 61), W. A. Macdonald gives an illustrated account of the 
method of judging of the fertilizer requirements of a soil by means of the color of 
the plant foliage, as worked out by Ville in a series of experiments with fertilizers 
on various plants. 

The deepest shade of green observed in the plant is designated as 100, and the 
lighter shades are graduated downward. At the beginning of the investigations the 
colors as observed in the leaves, either in mass or separately, were compared with a 
series of standard colors, but it was afterwards found more accurate to use for the 
comparison the solutions obtained by extracting the coloring matter from a given 
weight of leaves, first with petroleum ether and then with absolute alcohol. 

In this improved process the chlorophyll and the xanthophyll were separated and 
the intensity of color of each determined. 

In the experiments described, it is shown that in general u the higher and heavier 
the plant the deeper was the color of the foliage, while the lower and lighter the 
plant the paler was the color/’ and further, a that a deep green foliage indicated an 
ample supply of nitrogen in the soil. A light green may indicate a soil lacking in 
nitrogen or in potash. *' * * Intermediate shades, between deep and pale green, 

generally indicate a want in all the elements of fertility, while a somewhat darker 
green points to a lack of phosphoric'acid.” 

Phosphates of Algeria. —Under the title of JJn Voyage en AlgMe (pp. 15), D, 
Crispo, director of the State Agricultural Laboratory of Amsterdam, publishes an 
account (extracted from Jour. Ana. dlvv., Gembhmx) of a tour of inspection of the 
agriculture, mines, and phosphates of Algeria. The comparatively recently dis¬ 
covered phosphates of this country receive especial attention. 

As far as present explorations show, there are three principal deposits of these 
phosphates: (1) Those in the vicinity of Nemours found in The form of nodules in 
beds of glauconite or filling fissures in limestone, which are just beginning to be 
exploited. They contain from 11.06 to 38.17 per cent of phosphoric acid and from 
0.81 to 2.35 per cent of iron and alumina, (2) Tho gypseous phosphates of Gafsa, 
the extent of which has been estimated at 6,000,000 tons (which is probably too low 
an estimate), and which contain from 22.63 to 30.67 per cent of phosphoric acid and 
1.11 to 1.37 per cent of iron and alumina, according to the amount of gy psum present. 
(3) The deposits found in caves on the borders of the plain of 0 bed iff, the most 
remarkable being those in the vicinity of Inkerman. These phosphates have been 
derived from accumulations of bat manure and consist of four distinct forms: (a) 
Fresh, guano, containing 4.4 per cent of nitrogen and 6,92 per cent of phosphoric acid; 
(b) old guano, containing 0.16 per cent of nitrogen and 10.26 per cent of phosphoric 
acid; (e) brown ferruginous phosphate, containing 29.2 per cent of phosphoric, acid 
and 15.62 per cent of iron and alumina; and (d) red ferruginous phosphate, contain¬ 
ing 13,30 per cent of phosphoric acid (1.90 per cent soluble in citrate) and 15.38 per 
cent of iron and alumina. The theory of the formation of the different deposits is 
discussed. 

• Field experiments with fertilizers in Anglesey, Wales.— In a sixteen-page 
bulletin published by the University College of North Wales, Bangor, D.A. Gilchrist, 
C. B. Jones, and T, Winter report the results of experimen ts during 1893 with barn¬ 
yard manure and various commercial fertilizers on ruta-bagas at live farms in differ¬ 
ent parts of Anglesey, on mangol-wurzels at two farms, on potatoes at one farm, 
and on pasture lands at two farms; and of experiments to test the best quantity of 
seed to sow for oats. Notes on the function, composition, and valuation of manures, 
and on manure mixtures for different crops are also given. 

Maize: a botanical and economic study*— Under this title J. W. .Harsh-' 
berger gives in Contributions from the Botanical Laboratory of the University of Penn- 
sy 7 vania (1, No. 2,pp. 75-20%) an elaborate botanical monograph on the com plant, 
arranged under the following headings: Botany, origin, geographical distribution, 
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chemistry, agricultural and physiological study, utility, economic considerations, 
and predictions for the future of maize. 

Maize is considered by the author to have originated in Mexico at an elevation of 
about 4,500 feet, in a limited area just north of the Isthmus of Tehuantepec and 
south of 22° north latitude, probably among the Maya tribes, The date is placed 
at about the beginning of the present era. In supporting this claim he oilers his 
proofs under the head of meteorological, botanical, archaeological, ethnological, 
philological, and historical proofs, and they are cleverly arrayed to substantiate his 
claims and refute the claim sometimes made that it is of Old World origin. 

From its early home com spread north and south among the aborigines, reaching 
the Rio Grande River, according to Humboldt, about 700 A. D., and it. reached the 
coast of Maine about 1000 A. D., having covered the intervening territory. It was 
carried to Europe through Spain shortly after the discovery of America, its rapid 
extension being due to its importance as an article of food. 

Chemical analyses are given of various parts of the plant to show its value as an 
article of food, what elements are taken from the soil, that the deficiency may be 
supplied, and the value of the by-products and waste, that these may be utilized. 

Questions of agricultural practice are considered beyond the limits of the bulletin, 
hut the physiology of the plant is thoroughly discussed and it is shown how it is 
that, corn, by making its growth at the season it does, does not exhaust the available 
nitrogen of the soil as quickly as wheat, which has its growing period earlier in the 
year. “ The nitrogen, is best conserved with a crop whose period of growth extends 
into the period of maximum nitrification and maximum drainage of nitrates from 
the soil. Maize is such a crop, and cereal crops whose growing periods are confined 
to the spring and early summer seasons are very poor conservers of nitrogen.” 

Under the head of utility the author considers corn as a source of human food, of 
animal food, of medicine, in the production of alcohol, sugar, paper, oil, fuel, pot¬ 
ash, etc. The value of maize as a human food is dwelt upon and comparative val¬ 
ues given in tabular form. { 

A chapter on "the relation of this crop to the agricultural prosperity of the country 
is given, together with some suggestions as to rotation of crops and the special 
adaptation of different parts of the United States to this and other crops. 

In conclusion the author believes “that maize, our greatest arable crop, is to hold 
in America the place that rice tills in India, China, and Japan, that cassava fills in 
South America, that sago occupies in Borneo, Java., and the Indian Archipelago—-the 
staple food for man.” 

A. chapter is devoted to the gross anatomy, histology, and synonymy of the plant, 
and under every chapter of the bulletin is given an elaborate bibliography. 

Culture of peanuts in lower Egypt. —In an article on this subject (Uni. Sta t 
Aaron . Loire-Inf Me tire, 1891-'9$, pp, 119-188), Ando mini and Letourneau give notes 
on the history and botany of the peanut, cultural methods adopted in Egypt, 
meteorological data for Lo wer Egypt, and analyses of Egyptian soils and of the pea¬ 
nut plant at various stages of growth. An abstract of the results relating to the 
composition of the plant at different periods of growth has already|been given (E. 
S. R., vol. v, p. 422). 

The crop of peanuts gro wn in Senegal in the season of 1892~’93 is given as 60,000 
tons. The usual yield under irrigation in Lower Egypt is 1,750 to 3,500 pounds per 
acre, a yield far beyond that obtained in Europe. 

It is stated that a crop of 3,500 pounds of unshelled nuts yields about 2,375 pounds of 
decorticated nuts, which afford 950 pounds of oil. This oil the author values at 
about Si cents per pound, or about $8i an acre. 

The fertilizing constituents in the cake are given in percentages as follows; In 
the undecorticated cake, nitrogen 5.50, phosphoric acid 0.96, and potash 0,72; in the 
decorticated, nitrogen 7.60, phosphoric acid 1.75, and potash 1,40. 

Collection of seeds ox*' wild leguminous, plants .—The Swedish Seed 'Asso¬ 
ciation offers $1.10 to $1,35 per kilogram for seed of Vioia craoca and Lathyrus prateneu^ 
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“ considerably more ” for fleia aepmm and V. sylvatica, and from $3.25 to $4.05 per 
kilogram for the larger species of Lathyrus. 

I ns hots as the cause OF potato soab. —A. D. Hopkins, entomologist of tlie West; 
Virginia Station, lias announced that as the result of investigations which he has 
recently completed he is convinced that certain forms of potato scab and rot are pri¬ 
marily caused by the attacks of one or more species of fungus gnats. Breeding 
experiments showed that the larvtu of these insects not only cause the scab in 
healthy tubers which have been wounded or scratched hut that they also “eat 
minute holes in the sound skin of young growing potato tubers, thus causing 
the first form of the surface scab. They cause an erosion or irritation of irreg¬ 
ular spots and patches on the surface of young tubers, which would naturally result 
in. the second and third stages of the surface forms of the scab. They also attack 
the healthy skin and make cavities resembling the first forms of the deep scab. 
They may either singly or in combined forces cause, within a few hours, any of the 
injuries we have mentioned, and then abandon the tubers to enter tlie earr.h or to 
attack tubers in other places. Tlius frequent searches for the lame during the 
growing season may fail to detect them feeding on the healthy portion of the tuber. 
It was also found that after an attack was once made, provided the conditions 
remained favorable, generation after generation may develop in the tuber and 
extend the original injuries until all of the inner substance of the tuber is converted 
into a. mass of excrement and other matter resembling the conditions attending 
advanced stages of the ordinary rot.” 

One of the species instrumental in causing potato scab and rot is believed to he a 
ne w or nndeseribed species to which Mr. Hopkins has given tho name potato scab 
gnat {KpUlapm ttmlrica)* The lame of this species are “slender, white bodied, 
smooth and shining worms with jet-black heads,” and attain a length of eighteen 
hundredths of an inch. “These worms move about freely through damp soil and 
the substance upon which they feed and at times are quite active. They may occur 
singly or in great numbers in the substance infested by them. They spin a web 
wherever they go, and if the substance on which they are feeding is exposed to 
the light they will quickly spin a web over the exposed surface in order to conceal 
themsel ves beneath it.” 

Another species having similar habits belongs to the genus Sciara of the same 
family. 

The same conditions which promote or prevent the growth of the potato scab 
fungus are favorable or 'unfavorable, to the fungus gnats and therefore the same 
remedies may be used for their repression. 

Detailed accounts of these investigations will be published by the West Virginia 
Station, 

Tii.e San Josfj ruale in the East, —This Department will issue in a few days 
an emergency bulletin treating of the Ban Jos6 scale of California, sometimes 
called the pernicious scale (Asp-UUotm pemUi'mtis). This insect, which is the most 
serious insect enemy which growers of fruit in California have to contend with, has 
within the past year been introduced into the East, probably, it is thought, through 
nursery stock imported from California. Bo far it has been discovered in only three 
localities, in Virginia, Maryland, and Florida. In one orchard in Maryland it has 
already severely injured 300 peach and apple trees. The Department urges upon all 
fruit-growers the importance of making immediate examination of their orchards to 
ascertain whether or not this insect has made its appearance. The insect is described 
as a small, Jlat, round scale, a little lighter in color than the bark of the tree and 
found most abundantly upon the younger limbs and twigs. At this season of the 
year U; is about an eighth of an inch or less in diameter. In the middle of : each 
scale is a small, elevated, shiny, black, rounded point. Sometimes the center of the 
scale .appears yellowish. The wood underneath the scale is apt to be discolored and 
sometimes purplish. When the insect is abundant the bark is completely hidden by 

20279—No. 9_8 
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a 'close layer of the scales, which give the appearance of a slight discoloration or a. 
light roughening of the hark. No other scale upon apple, pear, peach, cherry, or 
plum trees possesses these characteristics, and it :is believed that the insect will bo 
readily distinguished when present. 

Dairying in Norway.—' Thirty-two cheese factories and 31)6 creameries were, in 
operation during 1803. Most of the creameries produced spiced skim milk cheese, as 
well as butter, but, owing to the decline in price of this cheese and the decreasing 
demand for it, many have begun to use the skim milk and buttermilk for swine 
feeding. 

The exportation, of natter and cheese from Norway during the last four years was 
as follows: 

Exportation of butter and cheese. 



1890. 

1891. 

1892. 

1893. 

Butter... 

Cl loose..... 

Kg . 

211,100 
78,059 

Kg , 

318,755 

45,770 

Kg . 

488, 184 
72, 220 

Kg . 

*514,315 
*81,025 


1 





*Nme months. 


The exports of butter have increased rapidly during the last four years. This has 
been due to the increase in the production of milk and in the number of creameries; 
and to the increased use of oleomargarin in the country households, so that more and 
more of the new milk is sent to creameries. The prices paid lor new milk by cream¬ 
eries and cheese factories ranged between $1.26and $1.52per 100 pounds. The milk- 
condensing factories at Hamar and Sannesund paid from, $1.18 to $1.60 per 100 
pounds, an average of $1.43. 

The average market prices for butter and cheese in Christiania during the last 
four years are given in the following table: 

Average market prices for dairy products per pound . 


Creamery butter.. 

Cheddar cheese—...... 

Swiss cheese. 

Spiced skim milk cheese. 


1890 , 

1891. 

1892. 

1892. 

Cents . 

Cents , 

Owl!#. 

Cents , 

30.0 

31.7 

32. 0 

30.8 

19,5 

19.2 

18.8 

17.8 

15*5 ' 

15.8 

11,3 

14.3 

«. <1 

0. 0 

(J.2 

0.1 


A TEXT-BOOK ON dairying. —D. L. Van Slyke, of New York State Station, has 
in preparation a work on the u Elements of the Science of Dairying,” intended as a 
text-book for dairy schools, which it is hoped to complete within a year. 

Minnesota botanical studies.— Bulletin No. 1), part n, Geologic and Natural 
History Survey of Minnesota, contains the following articles: Nitrogen assimilation 
by Isopyrum biteruaturn f D. T. MacDougal; On the morphology of hepatic eInters, .1. 
E. Tilden; Revised descriptions of the Minnesota Astragali , E. P. Sheldon; Synonymy j 
of the North American species of Jmcodes and nomenclatural notes on Astragalus , ] 
E. P. Sheldon; Further extension of plant ranges, E, P. Sheldon; Determinations of 
Minnesota lichens, W. D. Frost. 

Personal mention. —W. Scott has been appointed director of the forests and 
botanic gardens of Mauritius. 

Robert Bently, professor of botany in the Pharmaceutical School of London, and 
an author of wide repute in pharmaceutical botany, died recently. 

Dr. J. C. Hasskarl, who first successfully transferred cinchona to Java, died at * 
Clive January 5. 
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Federigo Delpino, formerly professor in the University of Bologna-, has been chosen 
professor of botany and director of the botanic gardens at the University of Naples. 

Carl Avetta, of the University of Rome, has been elected professor extraordinary 
of botany and director of the botanic gardens at the University of Partm. 

Recent articles by station workers. —The following articles by station 
workers have recently appeared; In American Florist (vol. IX): A blight of orna¬ 
mental ferns, B. I). Hals ted, p. 766; an orchid leaf blight, B. I). Haisted, pp. 766, 

, 767. 

In Frythea (vol. II): Synonymy of Frayrostis erayrosiis, A. S. Hitchcock, pp. 37-30, 

1 In Garden and Forest (vol. VII): The quality of the modern-process maple sugar, 
C. S. Plumb,* On the flavor of maple sugar, J. L. Hills, p. 128,* Plum eureulio on 
the apple, J. B. Smith, p. 104. 

In Journal American Chemical Society (vol. XVI, No. 3): Recent progress in the analy¬ 
sis of cattle foods, F. W. Woll, pp. 171-178; Notes on the Ora it dean method for the 
determination of hum ns in soils, H. Snyder, pp. 210-213. 

In Journal Cincinnati Society of Natural History (January, 1894); Observations on 
some Entomophthorem, 3AM. Webster, pp. 173-177. 

In Torrey Bulletin {vol. XXI) : Germination of the spores of Car della paspali , G. F. 
Atkinson, pp. 127,128; Shrinkage of leaves in drying, B. D. Halsted, pp. 129,130. 

In Zoe (vol. IV): Lower California grasses, F. Lamson-ScriInter, pp. 385-393. 

In Country Gentleman (March): Commercial valuation of fertilizers, P. Collier, pp. 
243, 244. . 




LIST OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRICULTURE. 

APRIL, 1891. 


Farmers’Bulletin No. 15.—Some Destructive Potato Diseases: What They Are and 
How to Prevent Them. 

Farmers’ Bulletin No. 10.—Leguminous Plants for Green Manuring and for Feeding 
Weather Bureau: 

Monthly Weather Review, February, 1894. 

Division of Agricultural Soils: 

Circular No. 1.—Announcement. 

Division of Entomology : 

Circular No. 3, second series.—An Important Enemy to Fruit Trees. 

Division of Vegetable Pathology: 

Bulletin No. 5.—The Pollination of Pear Flowers. 

Division of Statistics: 

Report No. 113 (new series), March, 1894.—Report of the Statistician, 

Report No. 114 (new series), April, 1894.—Report of the Statistician. 

Office of Experiment Stations: 

Experiment Station Record, vol. v, No. 8. 

Office of Road Inquiry: 

Bulletin No. 3.—Improvement of the Road System of Georgia. 

Bulletin No. 4.—Report on Road-Making Materials in Arkansas. 


'THE OFFICE OF EXPERIMENT STATIONS. 

APRIL, 1804. 


Agricultural Experiment Station ok the University of Arizona: 

Bulletin No. 11, December, 1893.—Pumping Water for Irrigation. 

‘ Arkansas Agricultural Experiment Station : 

Bulletin No. 26, January, 1894.—Spraying Apple Trees; Spraying for Apple Seal); 
Spraying for Bitter Rot; Prevalence in the State of Apple Scab and Bitter. 
Rot; Variety of Apples in the State Reported as Surest Bearers; Some Apples 
Adapted to all Sections of the State; Arkansas Seedling Apples. 

The Connecticut Agricultural Experiment Station: 

Seventeenth Annual Report, 1893, part iv. 

Bulletin No. 118, March, 1894.—A Provisional Bibliography of the More Impor¬ 
tant Works Published hy the U, S, Department of Agriculture and the Agri¬ 
cultural Experiment Stations of the United States, from 1886 to 1893, inclusive,, 
on Fungus and Bacterial Diseases of Economic Plants, 
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The Delaware College Agricultural Expxkimknt Stations 

Bulletin No. 22, December, 1893.—The Preparation of Ammoniacal Solution of 
Copper Carbonate. 

Aran cultu ral Experiment Station of the University oe Illinois: 

’.Bulletin No. 30, March, 189*1.'—Blackberries and Raspberries: Variety Testa and 
Management. 

Bulletin No. 31, March, 1891.—Com and Oats Experiments, 1893. 

Bulletin No. 32, April, 1891.—An Acid Test of Cream. 

Agricultural Experiment Station of Indiana : 

Bulletin No. 50, April, 1894.—Field Experiments with Corn and Oats. 

Kansas Agricultural Experiment Station: 

Bulletin No. 45, DecernTier, 1893.—Experiments with Corn, 

Louisiana Agricultural Experiment Stations : 

Bulletin No. 25 (second series).—Tobacco. 

Bulletin No. 26 (second series), February, 1894.—Sugar Cane, 

Massachusetts State Agricultural Experiment Station: 

Eleventh Annual Report, 1893. 

Hatch Experiment Station of the Massachusetts Agricultural College: 

Meteorological Bulletin No. 63, March, 1894, 

Experiment Station oe Michigan Agricultural College: 

Bulletin No, 103, February, 1894,—Peacli and Plum Culture in Michigan. 
Bulletin No. 104, February, 1894.—A Year Among Fruits. 

Bulletin No. 105, February, 1894.—Michigan Fruit List. 

Bulletin No. 106, February, 1894.—Strawberries and Raspberries. 

Agricultural Experiment Station of the University of Minnesota: 

Bulletin No. 31, December, 1893.—Practical Rations for Lambs; Lambs vs. 
Wethers for Fattening; Valuation of Wheat Screenings; Varieties of Wheat, 
Oats, and Corn; Methods of Planting Wheat, Oats, and Potatoes; Depths to 
Sow Oats and Wheat, and Time to Sow; Heavy vs. Light Oats for Seed; 
Methods of Preparing Land for Oats. 

Agricultural Experiment Station of the University of Minnesota —Con¬ 
tinued. 

Bulletin No. 32, December, 1893.—Late Blight and Rot of the Potato; Potato 
Scab; Cross Fertilization of Grapes; Conservation of Moisture in the Soil; 
Notes on Varieties of Fruits* 

Mississippi Agricultural Experiment Sta tion: 

Sixth Annual Report, 1893. 

Bulletin No. 28, January, 1894.—The Horn Fly. 

Missouri Agricultural College Experiment Station: 

Bulletin No, 20, January, 1893.—Soils and Fertilizers, part 2» 

Bulletin No. 23, October, 1893.—Grape Culture. 

Agricultural Experiment Station of Nebraska: 

Bulletin No, 33, April 16, 189 iM oteorologieal Observations for 1893* 

Nevada Agricultural Experiment Station : 

Sixth Annual Report, 1893. 

Bulletin No. 22, December, 1893.—Nevada Weeds, n. 

Agricultural Experiment .Station of New Mexico; 

Fourth Annual Report, 1892~’93. 

New York Agricultural Experiment Station : 

Bulletin No. 69, March, 1894.—-Vegetables Grown for Exhibition. 

Cornell University Agricultural Experiment Station": 

Bulletin No, 64, March, 1894.—On Certain Grass-Eating Insects. 

Bulletin No. ,65, April, 1894.— Tuberculosis in Relation to Animal Industry and 
Public Health. 
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.North Carolina Agricultural Experiment Station: 

State Weather Service Bulletin No. 52, January 31, ISM.—Meteorological Sum- 
marry for January, 181)4. 

State Weather Service Bulletin No. 53, February 28, 1891.-Meteorological 

Summary for February, 181)4. 

Special Bulletin No. 19, April 7, 1891.—Fertilizer Analyses ami the. Fertilizer 
Control. 

North: Dakota Agricultural Experiment Station: 

Bulletin No, 13, April, 1894.—-Rational Selection of Wheat for Seed; Typhoid 
Fever. 

Ohio Agricultural Experiment Station: 

Bulletin No. 51, December, 1893.—Miscellaneous Entomological Papers. 

The Pennsylvania State College Agricultural Experiment Station: 

Bulletin No. 25, October, 1893.—Small Fruits in 1893. 

Rhode Island Agricultural Experiment Station: 

Bulletin No. 27, March, 1894.—Leaf Blight of the Pearj Raspberries; Distri¬ 
bution of Plants. 

South Dakota Agricultural Experiment Station: 

Bulletin No. 37, December, 1893.—Tomatoes. 

Agricultural Experiment Station of Utah: 

Fourth Annual Report, 1893. 

Vermont Agricultural Experiment Station: 

Bulletin No. 36, 1893.—Potato Blight and Remedies. 

Bulletin No. 37,1893.—Annual Report of the Director, part I. 

Bulletin No. 38, 1893.—Annual Report of the Director, part it. 

Bulletin No. 39, 1893.—Annual Report of the Director, part in. 

Wyoming Agricultural Experiment Station: 

Bulletin No. 17, March, 1894.—Crop Report for 1893; Cost and Profit of Grow¬ 
ing Wheat; Sugar Beets; Garden Vegetables and Tobacco; Progress Report 
on Fruits and Trees; Meteorology for 1893. 

DOMINION OF CANADA. 

Department of Agriculture : 

Report of Experimental Farms, 1893. 

Ontario Department of Agriculture: 

Special Bulletin, April, 1894.—Common Country Roads. 

Ontario Agricultural College Experiment Station: 

Bulletin No. 92, March 26, 1894.—Diseases Affecting the Grape, 
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EXPERIMENT STATION RECORD. 


Vox,. V., 


No. 10. 


Elsewhere in this number of the Becorcl an abstract is given of part 
five of the bulletins on cheese-making issued by the New York State 
Station. This bulletin concludes the series on this subject devoted to 
the experiments of 1893. These investigations were commenced in 
1891, and three seasons of work have been completed. They comprise 
probably the most extensive systematic study of the subject ever made, 
and have given us much more definite knowledge as to the losses in 
cheese-making, the effect of various milk ingredients in the process, and 
their value in determining the yield and the quality of the product. 
Of late the work has been carried on with the cooperation of the New 
York Dairy Commissioner. Experiments have been made at the station 
at Geneva and at a number of cheese factories in different parts of the 
State. They have included milk of varying richness produced by a 
very large number of cows in different stages of the period of lactation 
and at different seasons of the year. The amount of work involved has 
been enormous, as will be apparent from the statement that the chem¬ 
ical work during 1892 and 1893 included 11,501 determinations, made 
in triplicate. 

One point which has been very forcibly brought out by these inves¬ 
tigations is that the fat in the milk plays a most important part in 
determining the yield and the quality of the cheese. As the fat in the 
.milk increased the yield of green cheese increased, (1) because the pro¬ 
portion of the fat which, was incorporated into the cheese was actually 
larger In the case of rich milk; (2) because more casein was incorpo¬ 
rated into the cheese for the reasons that the milk contained more casein 
and that very little casein was lost in the process of manufsietiire; and 
(3) because more water was retained in the, cheese, owing to the 
increased fat and casein. 

The loss of fat in cheese-making was found to be quite independent 
of the amount of fat in the milk; and the amount of green cheese made 
for each pound of fat in the milk varied but slightly in the ease of milk 
of varying richness. 

It appears, then, that the composition of the cheese is very largely 
governed by the composition of the milk from which it is made*,. Skim¬ 
ming milk increases the proportion of casein to fat in the milk and 
likewise in the cheese made from such milk. The effect of adding 
cream to normal milk is to make the amount of fat larger in proportion 
'to the casein, and the same effect is produced in the cheese made from 
such milk. Furthermore, “it has been fairly established that the rela- 

041 " 




942 


EXPKHIMENT STATION HEOORD. 


turn of fat to casein in cheese largely governs the commercial quality 
and, therefore, the market value of cheese, within certain limits.” 
Hence it appeals that milk, rich in fat is <jnite as desirable for cheese- 
making as for butter-making. The statement has even been made of late 
that “the so-called cheese cow, L c., the, cow which is good, especially 
for cheese rather than for butter, does not exist, and that wherever a 
cow is found that is good for cheese-making purposes, the milk of that 
cow is equally good for the manufacture of butter.”* The results of the 
Columbian dairy test point in the same direction. 

If milk differs as widely in its value for cheese-making as for butter- 
making, the injustice resulting from paying for milk at cheese factories 
according to weight alone is not less than arises from the similar practice 
at creameries, which is being quite rapidly corrected. 

The investigations above mentioned have furnished abundant evi¬ 
dence that the fat in milk is a reliable index to its cheese-producing 
value 1 -, and may be used as a basis of paying for milk without injustice 
to the producers or the factories. The New York Station urges the 
adoption of such a system, and details a method for carrying it out 
similar to the “relative value” plan proposed by Prof. Patrick for 
creameries. Much credit is due the station for showing the adaptability 
of the scheme to cheese factories. Nothing could do more to encour¬ 
age the general improvement of dairy herds than the universal adop¬ 
tion of such, a system at both creameries and cheese factories.” 

In a pamphlet entitled Some Notes on Agricultural Education, com¬ 
piled during a visit to Denmark, Mr. M. J. It. Dunstan, director of 
agricultural education at Nottingham, England, asks and answers the 
question, “Why should Denmark supply us with a commodity which 
we are able to produce at home?” His answer is: “In my opinion the 
supremacy of Denmark in this industry [dairying] is due, in a. great 
measure, to the education of every one concerned, from ( ho farmer to 
his dairy maid, and also to the system of cooperation adopted.” 

He then reviews the progress in dairying and in dairy education in 
Denmark, showing that the two have gone hand in hand. This leads 
him to consider the application of this sort of education to England, 
and he asks, “Can not we, in this country, develop a similar interest, 
and by paying more attention to what has been termed £ women’s work , 7 
avoid subsidizing foreigners to produce an article we lack in a great 
measure the enterprise to produce ourselves!” 

From his personal observations Prof. Dunstan concludes that “ Den¬ 
mark Is not suited for dairying any more than our county of Norfolk,” 
which it is said to resemble closely in quality and extent of grass land, 

* Yt. Sta. Reporfc for 1892, p, 123, 



A REVIEW OF RECENT WORK ON DAIRYING. 


E. W. Allkn. 

Within the past few years the activity in investigation bearing on 
dairying has materially i ncreased and has developed along more varied 
lines. The bacteriology of the dairy has become a field for special study, 
and the wide application of its teachings in butter-making and cheese- 
making, as well as in other dairy work, is already apparent. The pro¬ 
cesses involved in the manufacture of dairy products are being studied 
step by step to determine the function and influence of the several milk 
constituents, the means of economizing them, and of securing a more 
uniform product. Again, the nature and properties of the different 
constituents of milk have been the subject of investigations which 
have, in many eases, materially increased our knowledge. The study 
of the relation of food to milk and to the products made from it, has 
been continued and a number of new phases developed. 

In view of the extent of the investigations in dairying it has seemed 
desirable to bring the material together for convenience in studying it, 
as well as in the interest of future investigation. In the following 
pages a review and bibliography are given of the literature of the sub¬ 
ject for the past two years, grouped under the following general head¬ 
ings: (1) Composition and properties of milk and its products, (2) 
special studies on milk, (3) secretion of milk, (4) effect of various fac¬ 
tors on milk production, (f>) effect of food on butter, (<>) dairy bacte¬ 
riology, (7) sterilizing and pasteurizing milk, (8) butter-making, (VI) 
cheese-making, (10) milk supply, (11) dairy farming, (12) dairy tech¬ 
nology, and (13) recent literature. Papers on methods of analysis, 
inspection, etc., have not been included in this review. 

A very wide ra nge of periodicals lias been searched in the effort to 
make the survey as nearly complete as practicable, and while there are 
many difficulties in the way of making an absolutely complete bibliog¬ 
raphy for a. given period, it is believed that no serious omissions have 
been made. The object being to present a review of the work, as well 
as a bibliography, brief abstracts of most of the articles are given and 
reference is made, as far as practicable, both to the original papers 
and to abstracts of them published elsewhere. 

The article will be published in two parts, the first part embracing 
the first live divisions, 
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COM POSTS' 1< >N AND iMDH’RRTIKS <>K 'MILK AND ITS DID DM'CTS. 

Milk) tikim milk , and b til farm Ilk ,—The large number of aim, lyses of 
these materials made at Uh*, experiment stations in this country furnish 
inter<‘St ino’ data, for the, study of the composition of American dairy 
products. 'the Vermont Station 1 has compiled the results of all complete 
American analyses up to 1.S91, showing the proportion of both food and 
fertilizing' ingredients and the distribution of these in butter making 
and choose-making. The 5 t.verage eo inposition is as follows: 

Arerayv of American analyses of milk and dairy products. 


Milk iu^rediento. ! K«%rtiliviuijjc in^redienta. 



Total 

HOlhl’H. 

, 

Fat. 

Case in 

A Hue 
men. 

Milk 

HujL»ar. 

Anil. 

Nitro 

■^en. 

Phos¬ 

phoric 

arid. 

Pot- 

anh. 

Value 

per 

ton. 


P. c.L 

P. vt. 

P. at 

P. et. 

/\ ct. 

P. ct. 

P. at. 

P. ct. 

7\ ct. 


W hole milk, avenge. 

in. oo 

4.00 

2.00 

0. 70 

4.05 

0.75 

0.53 

0. H) 

.175 

$2.17 

Whole milk, maximum-1 

17.00 | 

8.00 

3.00 

O.OD 

ft. 50 ! 

; 0.00 





Whole milk, mini mum . - — 

! io.oo 

2. <10 

i 1.00 

0.40 

1 4.00 

! 0.00 



i 


Skim milk..- - 

0.75 1 

o. :u> 

1 2.75 

0. 75 

i ft. 15 

j 0. HO 

0.50 

0.20 

.185 

2.31 


25.05 

18.80 

j 2.00 

0. 50 

i 4.1ft 

! 0.50 

j 0. to 

0. 15 

■, 180 

"0.06 

Buttermilk.. 

9. 50 

0.50 

1 2.40 

0.00 

| 5.30 

: 0.70 

0.48 

0. 17 

. 158 

1.98 


u ln a dairy of 20 cows giving 4,000 pounds of milk apiece yearly, the 
total fertilizing value of the milk for a year will approximate $80.80, all 
of which is lost to the farm if the whole milk is sold; two thirds if cheese 
is sold ,and whey retained; one sixth if butter is sold and the butter¬ 
milk left at the factory; and one hundredth only if butter is sold and 
both skim milk and buttermilk fed upon the farm.” 

The Massachusetts State Station 2 gives a compilation of analyses 
made at that station, from which the following is taken: 

A nalyses of dairy products at Massachusetts State Station. 



Num¬ 
ber of 

Total Holhlrt. 


Fat . 


Curd 


analy- 

Maxi- 

Mini- 

A ver- 

Maxi- 

Mini- 

A ver- 

(a ver- 

ojto). 


808. 

mum. 

mum. 

a#t\ 

mum. 

mum. 

a^‘. 



Per ct. 

Per ct. 

Per ct. 

Per ct. 

Per ct. 

Per ct. 

!W vt. 

Whole milk.. 

1,738 

18.27 

10. 58 

13.49 

7.54 

1 72 

4. 14 

3. 20 

Ski m milk... 

328 

10.40 

7. 68 

9.48 

1.02 

0.05 

0. 39 

3. 53 

Buttermilk.... 

31 

9. 80 

0. 83 

8.33 | 

0. 38 

0. 11 

0, 27 

2. 79 

Cream (from Cooley creamer) 

170 

32.78 

TO. 1)3 

20.47 ! 

25. 00 

13. 11 

17.08 



Ash 

(avor. 


0, 70 
0, HO 
0, HO 

o. m 


P. (Jollier' reports analyses of the milk of a number of breeds of cows 
for one entire period of lactation (the first). The averages for each 
breed, representing an aggregate of 930 analyses, are as follows: 


1 Vt. St a. Report for 1891, pp. 118, 119; aim. in K. S. R., vol. iv, p. 489, 

3 Mass. State Sta. Report for 1899, p. 970. 

:I N, V. State Sta. Report for 1891, p. 199; a)n, in R. S. K,, vol. jv, p. 283. 
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Average composition of milk of different breeds. 


Creed, 

Num¬ 
ber of 
nnal.v- 

Ht.'iS. 

Watei}, 

Total 

Solids. 

Solids- 
notJut 

Kill. 

Ca¬ 

sein. 

Milk 

sugar. 

A Nil. 

Nitre 

gen. 

1 )aily 
milk 
yield. 



Per et. 

Pe r et. 

Per et. 

Peret. 

Peret. 

Per et. 

Per et. 

Per et. 

TM. 

IlolsteiiKhVieHian..... 

122 

H7. (52 

12.20 

0.07 

2. 4(5 

2. 80 

4.84 

0. 785 

0.540 

22.05 

Ayrshire.— 

I 252 

! 80. 95 

12. 00 

0.25 

2.57 

2. 42 

5. 28 

0. 008 

0. 542 

IS. 40 

Jersey.. 

1 228 

Ml. (50 

15.40 

0.80 

5.01 

2. 0! 

5.15 

0. 748 

0. 018 

14.07 

American lloldorne.ss. 

124 

M7. 27 

12. 02 

0.08 

8.55 

2. 80 

5.01 

0. (508 

0.525 

12. 40 

Guernsey. 

112 

85. 

14.00 

0.47 

5.12 

2. 01 

5.11 

0. 752 

0.570 

10.00 

Devon . k ... 

72 

8(5. 20 

12. 77 

0.60 

4.15 

8. 70 

5.07 

0. 7(50 

0.505 

12. 05 

A.ve rage. 

I 

. 1 

80. 27 

12. 04 

0.40 

4~24~ 

2. 58 

5. oo 

0. 781 

0. 524 

10. 20 


u According to the above table the ash varies least among* the above 
constituents of milk, sugar next, then casein, and fat by far in excess 
of all, varying over four times as much as casein.” 

The average composition of the total solids was as follows: 


Averdyo composition of total solids of milk. 


Creed. 


Holstein Friesian. 

Ayrshire... 

Jersey.■. 

American HoldernesH 

Guernsey.. 

Devon . 

Average. 


Total 

solids. 

Solid s- 
notd'al. 

F;d. 

Casein. 

Sugar. 

Ash, 

Per eent. 

Per cent. 

Per eent.. 

Per eent. 

Per rent. 

Per eent. 

100 

78.2 

28. 0 

27. 4 

20, 1 

5. 98 

100 

71.0 

27.8 

20. 8 

40. 8 

5.24 

100 i 

i 02.0 

20.4 1 

25. 4 

22.4 

4.82 

100 i 

71.9 

28. 1 

2(5.8 

20.7 

5,52 

100 ! 

04.9 

25.1 

24.7 

85,0 

5.10 

100 

09.7 

20.1 

27. 8 

80.8 i 

5.52 

100 

00.2 

80. 8 

8(5.2 

27.5 ; 

5.28 


The variation in the percentage of fat in the total solids is larger than 
for any other constituent. 

The same author 1 gives the detailed record for the second period of 
lactation of cows of the above breeds, without averages. 

In connection with investigations in cheese-making during the seasons 
of 1892 and 1893, L. L. Van Slyke* analyzed samples of milk represent¬ 
ing* 5,000,000 pounds, the product of 15,000 cows, mostly natives and 
grades. Following is the range and the average of composition; 


Composition of milk of New York herds , 



Water. 

Total 

solids. 

j 

Fat. 

Casein. 

Albumen. 

Milk 
sugar, 
ash, etc. 


Per eent. 

Per cent. 

.-. 

Per eent. 

Per eent. 

Per cent. 

Per cent. 

Leant...... 

80. 09 

13.17 

2. 04 

1.98 

0.47 

5,82 

Greatest.....'__ J 

88. 52 

13,91 

4. 00 

X 00 

0.87 

6,27 

Average.... 

87.82 

12.07 

2.75 

2,46 

0,68 

5.78 


The relation between albumen and casein ranged from 1:2.6 to 1:5.58, 
and averaged 1 ;3.6C, The relation between fat and casein ranged from 


1 N. Y. State Sta. ltaport for 1892, j>. 62. ■ 

“N. Y. State Sta. Bui. No. 63; abs. iu li.S. It, vol. v, p. 893. 
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1:1,38 to 1:1.78, and'averaged 1:1,52. On the basis of these analyses 
the author 1 2 makes the following statements lor normal milk: 

(1) The relation of casein to albumen is more or less variable. 

(2) The fat is rarely less than the casein and albumen. The average 
proportion is 1.2 pounds-of fat to 1 pound of casein and albumen, or 
1.5 pounds of fat to 1 pound of casein. 

(3) A milk containing less than 1.3 pounds of fat for each pound of 
casein has, in all probability, been skimmed. 

(4) Milk with 3 per cent of fat will usually contain considerably less 
than 12 per cent of solids, which is at variance with the legal standard 
adopted in New York. This proportion holds only in the case of par¬ 
tially skimmed milk. 

H. 1). Richmond 3 reports analyses of over 13,000 samples of milk as 
received for delivery to customers during 1892, The average composi¬ 
tion was, total solids 12.71 per cent, fat 3.91, solids-not-fat 8.8; specific 
gravity 1.032. This average is said to be the lowest yearly average yet 
observed. The report by the same author 3 for 1893 includes analyses 
of over 28,000 samples of milk and 1,121 of cream. The average com¬ 
position of the milk was total solids 12.68 per cent, fat 3.91, solids-not- 
fat 8.77; specific gravity 1.0318. The highest percentages of solids and 
fat occurred in November in 1892 and in October in 1893, and the lowest 
in both years in June. The cream averaged 47,5 per cent of fat. 

Beer 4 gives the following average for 1892 and 1893 for milk received 
at the creamery at Arnheim, Holland: Total solids 11.83 per cent; fat3; 
specific gravity 1.0321. The lowest monthly average for fat was 2.85 
and the highest 3.18 per cent. * The cows were mostly Dutch. 

Analyses of milk and butter, and tables showing the distribution of 
milk in making cheese from normal milk, from mixed cream and milk, 
and from skimmed milk, have been reported by IT. Snyder; 5 6 and the 
fat content of the milk of Mecklenburg herds has been studied by P. 
Vieth. 0 

Analyses of Guernsey and Holstein milk are given by C. A. (loess- 
maun, 7 8 and analyses of a number of samples of milk and cheese are 
reported by A. Stiff. 11 Analyses in 1893 of 1,400 samples of milk sent 
to the Chemical and Seed Control Station at Kalmar, Sweden, 9 showed 
the average for the year to be 3.53 per cent of fat. 

1 Jour. Axner. .Client. Soe., 15 (1893), pp. 045-650. 

2 Analyst, 1893, p. 50; abs. in E. 8. R., voh i v, p, 773. 

* Analyst, 1894, pp. 73-87. 

* Milch Ztg.,22 (1893), p. 400. 

6 Miuu. Sta. Bui., No. 27 ; abs. in E. S. E., voh iv, p. 750. 

6 Milch Ztg., 22 (1893), pp. 274,275. 

7 Mass. State Sta. Report for 1892, pp. 57-61; abs. in E. S. R., vol. v, p. 207. 

8 Ztschr. Nahr. Untersnck, and Hyg., 6 (1892), p. 454; sibs. in Client. Xtg., 16 
(1892), Report., p. 366. 

9 Report for 1893 of Chemical and Seed Control Station at Kalmar, Sweden, pp. 28. 
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(1 B. Cochran 1 considers the relation of milk, skim milk, and whey 
in the. light of its utility in detecting milk adulteration. 

W. W. Cooke and J. L. Hills 2 report that the percentage of fat in 
the milk of single cows varied from day to day by 0.87 per cent, while 
the mixed milk of herds varied by 0,4 per cent. H. II. Bean 3 observed 
the variation in the percentage of fat in the milk of 8 cows from day to 
day. The widest variation in the morning’s milk was 0,85 per cent, in 
the evening’s milk 0.75 per cent, and in the mixed morning’s and even¬ 
ing’s milk 0.0 per cent. 

Y. Melander 4 * 6 reports a test made for six days with 43 herds. In 
some cases the variation in fat from day to day amounted to 0.3 to 0.4 
per cent, and in doubted eases the variation even reached 1 per cent. 
The author suggests that the variation may have been due in part to 
the cows not. always being thoroughly stripped, and the interval 
between milkings being somewhat irregular. The variation between 
morning’s milk and night’s milk ranged from 0.2 to 0.7 per cent, and 
was usually above 0.5 per cent of fat . It follows that in sampling milk 
daring an experiment, samples should he taken under the same condi¬ 
tions of milking, as far as possible, and at regular intervals from the 
last milking. 

The variation in milk during the period of lactation has been observed 
by E. IT. Farrington 0 and II. II. Dean.® The former found the butter 
fat to be the most changeable constituent, the percentage of solids- 
not-fat remaining quite uniform. The latter found that, dividing the 
lactation period into three parts of ninety-one days each, there was an 
increase in fat of only 0.17 per cent in the second period and 0.46 in the 
third period over that of the first period. 

W. W. Cooke 7 details the results of extensive observations on the 
variation in milk under the heads of variation in quantity and quality 
during the period of lactation, during the first few weeks after calving, 
from year to year, and from one calving to the next; extreme variation 
during the period of lactation; and quality of milk at beginning and 
at end of lactation. He believes that two factors work to increase 
the variation in milk as lactation advances, viz, the shrinkage in 
quantity and, chiefly, being with calf. He finds that u on the average 
cows give tin*, thinnest milk just after calving; it becomes slightly 
richer during the next two weeks, and,then it holds almost uniform in 
quality for four or five months, after which it gradually increases in 

1 Jour. Amor. Ohom. Soc.-, 15 (1893), pp. 347-351; abs. in E. S. R., vol. v, p, 354. 

-Vt. Bta. Report for 1891, p. 61; abs. in E. S. R., vol. iv, p. 490. 

8 Ontario Agh College Bui. No. 76; abs. in E. S. R., vol. iv, p, 611. 

4 Nord. Mejeri Tidn., 1892, Nos. 48 and 49; abs. in Milch Ztg., 22 (1893), pp* 23, 
24, and Chem. Centbl., 1893, i, No. 9, p. 435. 

f Ill. Bta. Bui. No. 24; abs. in E. S. K., vol. iv, p. 940. 

6 Ontario Agr. Collage and Exptl, Farm Report for 1891, p. 175; abs, m E. S. R., 
vol. v, p. 638. 

7 Agl. Science, 7 (1893), pp. 253-265. 
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richness as the cow comes near to calving a,gain, and by the ninth month 
from last calving is only about one seventh richer than it was during 
the earlier months.” His data on the variation from one period of Imi¬ 
tation to another indicate fluid; 61 the milk of a cow is quite uniform in 
general quality through, life.” I\ Collier 1 has compared the milk given 
by a number of breeds of cows in each month of the first and second 
periods of lactation. 

Analyses of frozen milk are given by II.. 1). Richmond. 2 Analyses 
of the ice and the unfrozen portion showed that the ice was mostly 
water (96,23 per cent) with only 1.23 per cent of fat, the majority of the 
ingredients remaining in the unfrozen liquid. In delivering frozen milk 
to customers he states that the ice should be thrown away, as mixing 
it with the liquid portion will not give uniform normal milk; the solids 
will separate out. 

A number of papers on abnormal milk have been published, W. W. 
Cooke and J. L. Hills 3 report the case of a Jersey cow milked up to 
the time of calving which gave milk instead of colostrum after calving. 
But few colostrum particles were found with the microscope in the first 
milking after calving and not many in succeeding milkings. They also 
mention tlie case of a registered Jersey which'just before going dry 
gave milk with 28.43 per cent of solids, 14.67 per cent of fat, and 13.70 
per cent of solids-not-fat. u This is probably the only milk analysis on 
record in which the fat is more than the solids-not-fat.” 

A number of notes on abnormal milk were read before the Society of 
Public Analysts. 4 Among these was the case of a cow at a fair which 
at first, when in a nervous condition, gave milk with 10.85 per cent of 
solids and 1.85 per cent of fat; and the next evening, when quiet and 
in a normal condition, gave milk with 12.75 per cent of solids and 3.64 
per cent'of fat.* In the first instance the cow refused to give down her 
milk. In another case a cow seven months in milk gave milk with 8.88 
per cent of solids, 2.73 per cent of fat, and 0.95 per cent of ash, hav¬ 
ing an unpleasant saline taste. Two cows at a fair gave milk with 
19.5 and 10 per cent of solids and 11.00 and 7.37 per cent of fat, respec¬ 
tively. The richer milk was from a cow about three months advanced 
in her first period of lactation, which gave 0.0 pounds of milk at a mi l k¬ 
ing. In the discussion of the bearing of these eases on prosecutions 
under the existing laws, milk was defined as u the normal secretion of 
the mammary glands of the cow;” abnormal milks were the products 
of abnormal animals. 

B. von Eaumer 5 mentions the case of a sample of market milk which 
was so low in composition as to lead the police and veterinarian to take 

1 N. Y. State Sta. Report for 1892, p. 139. 

-Analyst, 1893, pp. 50-58; abs. in E, S. R., vol. tv, p, 774. 
a Vt. Sta. Report for 1891, pp, 111-113; abs. in E. S. R., vol. iv, p, 487, 

* Analyst, 1893, pp. 1-12. 
h Abs. in Milch Ztg., 22 (1893), p. 804. 
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samples. Three samples ranged as follows: Solids 8.8 1 to 0.16 per 
cent, fat 0.25 to 1.55 per cent, milk sugar 3.82 to 4.10 per cent; specific 
gravity 1.0285 to 1.0310. The cow giving the milk was found to be sick, 
but the nature of the sickness is not stated. 

The milk of a herd tested by F. J. ITerz 1 had a normal fat content, 
but was low in specific gravity. Among the cows was one which had 
suffered from a disease of the udder. The milk of this cow had an 
unpleasant taste and gave a cream with reddish-yellow globules. Under 
the microscope it resembled colostrum somewhat; it fermented readily; 
the casein was curdled, and the curd rose to the surface, while the whey 
below was full of gas bubbles. At the end of five weeks the milk of 
this cow was wholly unlike normal milk, its strong alkaline reaction and 
abnormal, curdling or behavior towards rennet being especially notice¬ 
able. 

The phosphates of milk have been studied by Duclaux. 3 He states 
that phosphates exist in milk in soluble and insoluble forms. The 
insoluble phosphates consist of phosphates of iron, alumina, magnesium, 
and calcium. The soluble portion appears to be a mixture of tricalcium 
phosphate, sodium phosphate, and sodium citrate. The insoluble por¬ 
tion contains about twice as much lime and calcium phosphate as the 
soluble portion. The author found that so-called phosphate milk, 3 
or milk supposed to have been increased in phosphates by feeding 
phosphate of lime, contained no more phosphates than other milk. The 
close agreement of the mineral constituents in the milks analyzed sug¬ 
gested that the addition of either soluble or insoluble phosphates to milk 
could be detected from the change it would cause in the relation of 
the soluble to the insoluble (suspended) phosphates. 

A. Sartori 4 reports finding surphurto the extent of 0.043 per cent in 
cows’ milk sold for infants. The milk was delivered in corked bottles 
and was examined about six hours after milking. The author is in 
doubt as to whether the sulphur found is entirely accounted for by that 
in the casein, and promises further contributions. 

A substance called amyloid has been discovered in milk by F. J. 
ITerz. 8 The substance was found by microscopic examination in milk, 
butter, and hard and soft cheese. It resembles starch, but differs from 
it in not being affected by boiling water, hot alcohol, or ether. He 
believes it is similar to an amyloid substance found by Virchow in the 
spleen, liver, kidneys, etc. The quantity of the substance in milk 
appears to be small, and it is not known whether it is a. constant con¬ 
stituent or not. 


1 Milch Ztg, 22 (1893), pp. 55, 56; aba. in Chem. Centbh, 1893, x, p. 705. 

8 Anal. Inst. Pasteur, 1893, pp. 2-17; atm, in ('.hem. Ztg., 17 (1893), and Rupert., p. 
79, and in E. S. It., vol. iv, p. 978. 

*E. S. R., vol. hi, p. 503. 

* Cham, Ztg., 17 (1893), pp. 1070, 1138; aim. in E. 8. R., vol. v, p. 343. 

“Chem. 7A,g., 16 (1892), p. 1524; abs. in K. 8. It., vol. iv, p. 514. 
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The nuclein content of milk has been studied by Szontagh 1 . By arti¬ 
ficially digesting cows 7 milk the author obtained regularly a nuclei ll 
containing 2.97 to 3.5 per cent of phosphorus. By continued digestion 
the nuclein diminished in amount and the phosphoric acid was recog¬ 
nized in solution. Nuclein could not he prepared from human milk by 
any known method. The author concludes that .the casein of human 
milk differs from that of cows’ milk by not containing any micleo- 
albumen. 

In a study of the proteids of cows’ milk, A. R. Leeds 2 corroborated 
Diielaux’s statement that casein was separated by filtering through a 
porcelain filter, and found that a large part of the lactalbumen remained 
on the filter. Both substances are in milk in colloidal form 5 only the 
starch-liquefying ferment galactazmase is in true solution in milk and 
passes the filter. The casein appears to be combined with alkali, and 
probably with lime and phosphoric acid. By sterilizing milk the above 
ferment is destroyed and coagulated; a part of the lactalbumen is also 
coagulated. Casein is not coagulated by heat, biitrS^rendered more 
resistant towards rennet, pepsin, and pancreas, and thf^Niiniinished 
digestibility of the proteids renders the fat more difficult t 5 & digest. 
Sterilizing, therefore, renders milk less digestible. 

In considering the nomenclature of milk albuminoids II. D. Brails. 
mornP objects to Halliburton’s suggestion to change the name of 
casein to easemogen and retain casein as the name of the curd precipi¬ 
tated by rennet. He suggests instead u ehemyo dys-caseose” for the 
curd produced by rennet, u pepto-proto-caseose” for that produced by 
pepsin, etc. 

The cause of the color of milk is considered by 0. A. Cameron . 4 He 
claims that the color is due to the large number of suspended casein 
coatings of the fat globules and not to the emulsion of fat and proteids. 
He extracted all but a. trace of the fat from milk without changing the 
color. Buttermilk containing 0.3 to 0.0 per cent of fat is said to be 
whiter than whole milk which has been diluted with an equal amount 
of water, although the latter contains three times as much fat as the 
former. 

II. J. Patterson r> observed a slight decrease in the percentage of fat 
after samples had soured sufficiently to clabber. W. Thorncr ' 5 studied 
the relation of the cream content to the fat content of milk and found 
the volume percentage of cream to be about twice the percentage of 
butter fat, although some variations were noted and the relation was 
not constant enough to be of value in testing milk. 

1 Png’ar. Arch. Meek, 1892, p. 192; atos. in Chem. Ontbl., 1899, 1 , p, 985, ami E, S. R., 
vol. v, p. 21 f>. 

- Jour. Amor. Chem. Soo. ; 13, pp, 72-92. 

MThom. Nows, 07 (1893), p. 132. 

MIhom. Nows, <?0 (1892), p. 187. 

f ‘AgI. Koionoo, (» (1892), pp. 553-559. 

15 Chutii. Zfg., 1(> (1892), pp. 757, 758; aim. in E. 8. R., vol. iv, p. 213, 
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The fat globules of milk have been the subject of a. number of inter¬ 
esting investigations. P. Collier 1 records the results of a large number 
of determinations of the size of globules in the milk of different breeds. 
The size of the globules diminished, as lactation advanced; that is, the 
relative number of large globules diminished and of small globules 
increased. He showed the relatively large size of the globules of Jersey 
and Guernsey milk as compared with those of Devon, American Holder- 
ness, Ayrshire, and Holstein milk. It was found that the relative num¬ 
ber of the globules was 100 in the first quarter of the period of lactation, 
137 in the second, 149 in the third, and 189 in the fourth; that is, the 
whole amount of milk given in the last quarter contained 89 per cent 
more fat globules than that given in the first quarter. 

In a later article 2 he verifies the above statement and shows that the 
increase in the number of globules from first to last amounted to about 
150 per cent, although there were marked differences in the case of 
different breeds. 

O. Selmellenberger :{ determined the size and number of globules in 
the milk of different breeds of cows. He found that in general the 
number was larger the smaller the size of the globules. Milk from a 
fresh cow contained relatively more large globules and just before dry¬ 
ing up relatively few large globules. In the course of the period of 
lactation there was a gradual decrease in the size of globules, accom¬ 
panied by an increase in the number. The number per liter increased 
in one case from 2,480 milliards at the beginning to 4,449 milliards at 
the end of the milking period. With the change from dry feed to green 
feed in the spring there was an increase in the proportion and the num¬ 
ber of large globules. Disease or sickness and the use of cows for draft 
when not accustomed to it had a marked effect in diminishing the num¬ 
ber and size of globules. 

The conditions influencing the number and size of fat globules have 
been the subject of an extensive investigation by F. W. Woll. 4 He 
finds that the size of the globules decreases with advancing lactation 
and the number in a gi ven quantity of milk increases. The globules in 
colostrum are somewhat smaller and fewer than in normal milk. Suc¬ 
culent food appears to decrease the size and increase the number of the 
globules. Oats, bran, and linseed meal also appear to exert a definite 
influence on the size and number of the globules. Sickness and excite¬ 
ment affect the globules at once. Age is apparently without effect. 
Morning’s milk has larger globules than evening’s milk. The first part 
of the milking has fewer and smaller globules than the last part. 

Butter .—The average given by W. W. Cooke 5 from a compilation of 
a large number of American analyses of butter is as follows: Water 

1 N. Y. State St,a. Report for 1891, p. 143; aba. in E. S. It., vol. iv, p* 264, . : 

* N. Y. State Sta. Report for 1892, pp. 153-162. 

3 Milch Ztg.,22 (1893), pp. 817-819; aim. in Ohem. Centbl., 1894,1, p. 300. 

4 Agl. Science, 6 (1892), pp. 441-453,510-528, 537-553. 

5 Vt. Sta, Report for 1891, p. 118; abs. in E. S. R., vol. IV, p. 486. 
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19,10, fat 85, casein 0.6, albumen 0.15, and ash 0.15 per cent. In 
25 analyses'at the Massachusetts State Station 1 the solids ranged 
from 87.05 to 92.89 and averaged 89.11 per cent; the fat ranged from 
81.43 to 89.05 and averaged 83.95 per cent; the curd ranged from 0.51 
to 0.89 and averaged 0.66 per cent; and the salt ranged from 8.46 to 
6,45 and averaged 4.74 per cent. 

The composition of a number of samples of French, Swedish, and 
English butter, salted and unsalted, is given by H. I), Richmond. 2 The 
Connecticut State Station 3 reports analyses of a number of samples of 
creamery and private dairy butter made in Connecticut. W. W. Cooke 
and J. L. Hills 4 show the variation in composition of butter made at 
a creamery on twenty-seven days. Under the uniform conditions pre¬ 
vailing the percentage of water varied from 10.43 to 14.70, averaging 
12.35; and the percentage of fat ranged from 79.65 to 85.14, averaging 
82.93. The butter had received but one working. 

The proportion of water in butter has been the subject of much dis¬ 
cussion of late, and the idea has been agitated in Germany and Eng¬ 
land of establishing a legal limit to the allowable water content. The 
general opinion abroad seems to be that 35 per cent of water is a fair 
limit and would work no injustice to either creameries or private dai¬ 
ries. The Prussian Minister of Agriculture has requested the agricul¬ 
tural experiment stations of that country to. make special studies on 
the percentage of water in butter at different seasons of the year with 
a view to fixing a maximum for the water content. 

A. H. Allen, 5 6 in an article on the proportion of water in butter, men¬ 
tions finding over 20 per cent of wafer in a number of cases, the amount 
reaching 29 per cent in one case. He regards the standard adopted by 
the Society of Public Analysts in 1875 of 80 per cent of butter fat and 
20 per cent of water, salt, and curd as “a perfectly proper limit.” 

II. I). Richmond 15 summarizes the results of analyses of 560 samples 
by himself and Yieth. Of these 84 per cent had between 11 and 15 per 
cent of water, a few (26) had more than this, and a much larger num¬ 
ber had less. Yieth has fixed the maximum water content at 16 per 
cent and the author supports this. Only 5 out of the 560 samples had 
more than 16 per cent of water. In a paper before the German Dairy 
Association, Weigmaun 7 showed the water content of butter made 
under his direction as it came from the churn, worked once, and when 
ready for market. As taken from the churn it had 17.5 to 19,5 per 
cent of water; worked once, 13 to 16; and ready for market, 11 to 12,25, 

1 Mass. State Sta. Report for 1893, p. 376. 

2 Analyst, 1893, pp, 50-58; al>s. in E. S. R., vol. iv, p. 774, and Analyst, 1894, 
Apr., p. 75. 

3 Conn. State Sta. Report for 1892, pp. 130, 131; aba, in E. S. R., vol, iv, p. 944. 

4 Vt, Sta. Report for 1891, p. 71; Jibs, in E. S, R., vol. iv, p. 492. 

6 Analyst, 1892, p. 107; abs. in E, S. R,, vol. iv, p. 95. 

6 Analyst, 1894, pp. 16-18; aba, in E, S, R., vol. v, p. 815, 

^ Hoik. Ztg., 8 (1894), p. 110, 
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In 18 samples from private dairies the water averaged 12.5 and did 
did not exceed 15.81 per cent. Creamery butter averaged 13.93 per 
cent, the maximum being 17.57. He concludes that with proper treat¬ 
ment the water content of butter need never exceed 15 per cent. 

Graeff 1 reports analyses of 540 samples of butter. Of 86 samples 
made in March, 4 had over 14 and 1 over 15 per cent of water; of 88 
samples made in April, 5 had over 14 and 1 over 16 per cent of water; 
of 70 samples made in May, 2 had over 14 and 1 over 15 per cent of 
water. Of the 540 samples analyzed, 6 had over 15 per cent and the 
maximum was 17 per cent of water. He studied the effect of different 
methods of treating the butter in 60 experiments, but found only slight 
variations. He believes that it is possible at all times to make butter 
containing less than 15 per cent of water. DuRoi 2 3 concludes from 
tests by himself and a review of other reliable tests that it is safe to fix 
15 per cent of water as the maximum limit allowable, and that a care¬ 
fully prepared well-worked butter need never exceed this. In another 
paper a he reports the examination of samples of butter from large 
estates, peasant farms, and cooperative creameries. The butter from 
estates averaged 13.36 per cent.of water, the maximum being 15.12; that 
made by peasants ranged from 9.43 to 17.24 per cent, and that from 
cooperative creameries averaged 12.31, the maximum being 14 per cent. 
In experiments where the method of making was varied, 15 per cent was 
not exceeded under favorable conditions. He states that, as a rule, 
un salted butter contains about 1 per cent more water than salted. 
There appears to be some doubt as to this latter point, however, as IX. 
I). Richmond 4 5 * reported in 1893 that un salted French butter averaged 
12.86 percent of water and salted French butter averaged 13.98 per cent; 
and in 1894 that 35 samples of un salted French butter averaged 13.65 
per cent of water, while 28 samples of salted French butter averaged 
11.61 per cent. W. S. Sweetser and R. J. Weld 5 report the rather sur¬ 
prising result that of two lots of the same butter, the unsalted butter 
had a higher water content than the salted. 

W. Hofmeister <J found that the butter made by peasants ranged in 
water content from 12.9 to 41.36 per cent; with one exception (41.36) it 
did not exceed 22.4; excluding the highest sample, the average was 
15.9. A number of samples of creamery butter examined by him con¬ 
tained from 11.8 to 16.47, and averaged 13.55 per cent. The water 
content of Danish export butter was found by F. Friis 7 to range from 
9 to 20 and average 14.59 per cent. For creamery butter the range was 

1 Molk. Ztg., 8 (1894), p. 110. 

* Molk. Ztg., 7 (1898), pp. 93, 94. 

3 Molk. Ztg., 8 (1894), pp. 127, 128. 

4 Analyst, 1893, p, 50, and 1894, p 75; aim. in E, 8. R., vol. rv, p. 774. 

5 AgL Science, 7 (1893), p. 547. ' ’ 

eAim. in Milcli Ztg., 23 (1894), p. 53. 

7 Nogle oplyaningor om “ Vand i Smor,” Kgl. Vot. Laudhohojak. Lab. Landokon 
Forsog, Circ., Mar. 12, 1893, pp, 4; aim. in E, 3. it., vol. iv, p. 690, and Milch Ztg., 
22 (1893), p. 257, 
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from 11 to 18 and the average 14.08 per cent. He concludes that the 
water content could be kept below 10 per cent on an average for the 
whole year. The percent age of water affects the quality of the butter, 
be states, making it inferior when it rises above the natural percentage 
and too dry when it is too low in water content. 

Examination' of 748 tubs of Swedish butter 1 from 210 different cream 
cries, showed the range to be from 10,7 to 10.88 per cent of water and 
the average 13.86. Less than one sixth of the samples were above 15 
per cent in water. 

From a comparison of creamery and dairy butter for four years, F. 
Fills 2 * found the difference to be very small, amounting to only 0,54 
point in favor of the dairy butter. A larger proportion of the dairy 
butter fell in the four upper grades. 

F. W. Morsereports upon two abnormal butters. The butter of one 
cow had 16.5 per cent volatile fatty acids and of another 11.5. The 
iodine numbers were 39.6 and 36, respectively. Both butters were 
hard, light-colored, and had a lardy taste. The cows were in the 
twelfth and fourteenth months of lactation, respecti vely. To this and 
to the cotton-seed oil and cotton-seed meal in the food the author attrib¬ 
utes the abnormity. 

Butter fat has been separated by A. Pizzi 4 into liquid and solid 
glycerides by a very gradual cooling of the melted fat. The chemical 
and physical properties of both portions are described. 

E. Koefoed 5 has determined the different kinds of acids in butter. 
In his list are oleic, stearic, x>almitic, myristic, lauric, caprie, caprylic, 
caproio, and butyric acids, and two which he describes only by formula. 
The per cent of each of these in butter fat was determined. ~ 

In a preliminary note on the characteristics of the large and small 
fat globules in milk, E. Gutzeit 6 mentions finding no material difference 
between the large and small globules in respect to color, specific gra vity, 
melting point, index of refraction, volatile fatty acids, acid number, 
saponification equivalent, iodine number, and unsaponitiable substance. 
The observations were made on the globules in cream and skim milk 
and those in milk from fractional milking. Quite different from this is 
the result obtained by E. Klusemann 7 in an examination of butter made 
from large and small fat globules. He finds that the size of the glob¬ 
ules affects the qualities of the butter. Butter made from large glob- 

1 Tidskr. Landtman, 15 (1894), pp. 73-75, and Nord. Mejori Tidn. 9 (1894), pp. 
79,80; abs. in E* S. R., vol. V, p. 920. 

' 2 Abs. in E. S. R., vol. v, p. 721. 

3 Jour. Amexr. Ckem. Soc., 7, pp. 1 , 2. 

4 Staz. Sper. Agr. Ital., 25 (1893), pp. 101-118. 

fi Rul. de Acad. Royal Danoise, 1891; abs. in Analyst, 1892, pp. 130-183, and E* 8, 
R», vol. iv, p, 213. 

e Milch Zt.g., 22 (1893), p. 439; abs. in V nude Ija.hr. Chum. Nahr. u. (Umussmtl. 8, p. 
211 . 

7 Inaugural Dissertation, Leipsie, 1893, pp. 58; abs. in Ohem, (hmtbl,, 1894, 1, p. 
646, and in E. S. R., vol. v, p. 1022. 
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uleshad a richer color, better taste and consistency, lower melting point 
and point of crystallization, less insoluble fatty acids, and. lower specific 
gravity than that made from small globules. 

A. J. S waving 1 2 concludes from a study of the volatile fatty acids in 
Holland butter that the formation of volatile fatty acids is dependent 
upon the food as well as upon the period of lactation, and that these 
acids increase or are maintained at a high point with the beginning of 
the pasturage season or a new period of lactation; as the season and 
the period of lactation advance the volatile fatty acids decrease, He 
suggests as the minimum limit volatile fatty acids equivalent to 19 c. o, 
of deeinormal alkali per 5 grains of butter fat. 

M. Schrodt and O. Heuzhold 3 report studies on the butter of 10 cows 
for one year. They conclude that, the content of volatile fatty acids is 
dependent upon the stage of lactation and is p not affected by the food. 
With the advance of the milking period these acids gradually diminish. 
As a rule a lower content of volatile fatty acids is accompanied by a 
higher percentage of insoluble acids and the latter by an increased 
index of refraction. Some butters are characterized by alow amount 
of volatile fatty acids, and for this reason it is believed that the volatile 
fatty acids should not be relied on alone in butter inspection, but that 
the insoluble acids and the index of refraction should be determined as 
well. R W. Morse 3 observed that u the volatile acids decreased and 
the iodine number increased as the period of lactation advanced.’ 7 

A number of investigations have been made on the connection 
between rancidity and the volatile fatty acids, acid number, etc. E. 
von Batiiner 4 kept pure butter fat for four years in a vessel covered 
lightly with filter paper, allowing the volatile substances to escape. 
The Ivcichert-Meissl number which was 26.85 in 1888 was 80.2 in 1892, 
and the rancidity at the latter date was 21.1° (Burstyn). The volatile 
fatty acids increased quite regularly with the age. Others have found 
the contrary to be true, but the author mentions that their observations 
have been on butter instead of on pure butter fat. Oorbetta 5 * found 
that as the rancidity of a number of samples of butter increased the 
volatile fatty acids decreased. 

V. von Klecki 0 has studied the relation between rancidity and the 
add number of butter. He finds that the acidity is chiefly due to the 
acti vity of bacteria, and not to the oxidation of butter fat, The acidity 
of butter is not a direct index to its rancidity; tbe conditions under 
which the butter has been kept must be known. Butter kept in the 

1 Landw. Vors. Skit,, SO, p. 127; a. Iks, in K. 8. R., vol. m, p. 125. 

2 Land w. Yern. Stat.,40, pp. 200-1109; aba. in K. S. R., vol. iv% p. 02. 

:J N. H. St a. Bui. No. 16; abs. in E. S. B., vol. iv, p. 262. 

4 Foraehungaber. ii. Lobonamtl., 1, pp. 22, 22; aba. in Cbom. Cmitbh, 1804, q p. 118, 
and Milch Ztg., 22 (1803), }>• 864. 

•MVInd. Lait,, 18 (1802), p, 28. 

“Ldpmo, 1804, pp. (ill; abs. in <)hem. (‘oiitbl., 1804, r, p, 648, Milch Ztg„ 23 (1894), 

pp. 186, 202, Molk. Ztg., 8 (1801), pp. 1.76, 177, ami E. S, H„ vol. v, p. 1023. 






UOt> 


EXPERIMENT STATION RECORD. 


sunlight or in a warm place may become rancid without becoming 
u sour,” for heat and sunlight are unfavorable to increase in acidity. 
The aiithorniak.es some practical suggestions for keeping butter. Sig- 
isimmd 1 finds that bacteria, are to a large extent responsible for butter 
becoming rancid. lie cites experiments by others showing that bacteria 
can not thrive in pure fat and intimates that impurities in butter favor 
its becoming rancid. 

Anita 58 comes to the conclusion that the rancidity of a fat does not 
depend alone upon the amount of free fatty acids, but more on increas¬ 
ing oxidation of certain fatty acids. From feeding experiments made 
on himself be makes the general statement that strongly rancid butter 
is injurious to health. 

Butter from goats’ milk, obtained from Sweden, was found by E. (tut- 
2 ieit 3 to contain 8.2 percent of water, 86,5 of fat, 3.0 of salt and ash, 
and 0.9 of casein. The butter was of a whitish yellow color and had a 
rancid taste. The melting point of the fat was 35.4° C., the volatile 
fatty acids 25.2, and the iodine number 26.7. 

Cheese .—Analyses of American-made full cream, pineapple, skim 
milk, Neufehatel, From age de Brie, Swiss, Old English, and Limburger 
cheese and of imported Roquefort cheese have been reported by the 
Connecticut State Station. 4 L. L.Van Slyke 5 gives analyses of a large 
number of green cheeses made at cheese factories in New York, The 
proportion of casein to fat in green cheese ranged from 1:1.27 to 1:1.6 
and averaged 1:1.42. “The general results go to show that in cheese 
made from normal milk the amount of fat should never be less than 50 
X>er cent of the cheese solids, and that cheese containing less than this 
proportion of fat has undoubtedly been made from skim milk.” 

In a paper on the composition of American Cheddar cheese L. L. 
Van Slyke 0 mentions the limits to the amount of water, fat, and casein 
and albumen; the relation of fat to casein in cheese made from norma! 
milk, from skim milk, and from milk to which: cream or fat has been 
added; and the changes in composition during ripening. 

A, B. Griffiths 7 gives analyses of eight different kinds of English 
cheese, %. <?., Stilton, Cheddar, Gloucester, Leicester, Cheshire, Collier- 
stone, Dorset, and Wiltshire, The water ranged from 27.55 to 41,44 
per cent, the fat from 27.56 to 37.93, and the casein from 21,68 to 31. 

A. Maggiora 8 studied the changes in an overripe Italian cheese. He 

1 In augural Dissertation, Halle; abs. in Molk. Ztg., 8 (1894), j>. 3, ami E, 8, R., 
vol. v, p. 816. 

3 Ann. Inst. cVIgieiuwli, Roma, 2 (1893), p.157; abs. in Ctmfcbb Allg.Gesumb, 12(1893), 
p. 5. 

3 Milch Ztg„ 22 (1893), p. 756; abs. in E. S. R., vol. v, p. 816. 

•‘Ooim. State St,a. Report for 1892, pp. 156,157; abs. in E. S. R., vol. tv, p. 945. 

f ‘N. Y. State Sta. Bub No. 65 ; abs. iu E. S. R., vol, v, p. 895. 

6 Jour. Am. Ohem. Soe., 15, pp. 605-610. . 

7 Bub Soe. Cliim. Paris, 7-8, s<h\ 3, p. 282. 

8 Arch. Hyg., 14, p. 216; abs. in E. S, R., vol. iv, p. 98. 
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finds tin at the albuminoids decrease and the amides and ammonia 
increase as the cheese ages, large quantities of leucin, tyrosin, and 
ammonium salts being formed at the exx>ense of the paracasein. Finally 
the cheese becomes little else than, an aqueous solution, of fatty acids, 
decomposed albuminoids, and a mass of bacteria and fungi. 

L. Oareano 1 gives analyses of cheese made from separator skim 
milk and speaks of the value of such cheese as food. Gorgonzola 
cheese which had caused serious indigestion was examined by V, 
Malenehim 2 and found to contain Spirillum tyrogenum , which is said to 
produce ptomaines in cheese. Toe author believes other bacteria can 
cause ptomaines in cheese by their action on the materials during or 
prior to manufacture. His investigation is not yet completed. 

O. Lepierre 3 examined a cheese made from sheep’s milk, which had 
caused serious illness when eaten. He describes the products found, 
among which was a ptomaine of the formula CieH^NaO*., This, when 
fed to a guinea pig, caused diarrhea. He believes this ptomaine to 
have been the cause of the trouble. 

The composition of whey is reported oil by L. L. Van Slyke, 4 who 
gives the range and average composition of the whey obtained in. a 
large number of cheese-making experiments. The solids ranged from 
6.43 to 7.52 and averaged 6.90 per cent ; the fat ranged from 0.23 to 0.55 
and averaged 0.36, and the proteids ranged from 0.65 to 1.07 and aver¬ 
aged 0.84. 

SPECIAL STUDIES ON MILK. 

Under this heading are included studies on the reaction of milk, 
casein, the digestibility of milk, sheep’s, goats’, and mules’ milk, colos¬ 
trum, and miscellaneous studies on milk. 

Reaction of milk .—This mooted question has been the subject of a 
study by G. Oourant. 5 He finds that both human milk and cows’ milk 
show an alkaline reaction with lacmoid and an acid reaction with phe- 
nolphthaloiu, but that the reaction is more marked in cows’ milk. 
Casein forms three compounds with calcium or sodium, all of which are 
alkaline to lacmoid and neutral to phenolphthalein and are decom¬ 
posed by water. The decrease of milk in acidity when diluted with 
water is a result of the decomposition of the calcium-casein compounds 
and the phosphates. The decrease in the alkalinity is caused only by 
the presence of calcium-casein compounds. By cooking, the alka¬ 
linity and the acidity of milk are both reduced. The change in the 
casein caused by adding rennet to milk has no connection with the 

, “Stay, Spor. Agv. LtaL, 24, pp. 5-8; abs. in Ghem. Ocntbl., 1893, i, p. 895. 

”Ztschr. Nahr. Untersucli, u. Hyg., 7, p. 7 ; aim, in Ghent, C'entbl,, 1898, i, p. 397.. 

3 Compt. Rend., 118 (1894), pp, 476-478. 

Y. State Sta. Bui. No, 05; aim. in K, S. R., vol. \yp. 895, 

ft Arch. ge». Physiol., 50 pp, 109-105; ab». iu Her. dent., chem, Gee., 24, p. 975, and 
E. S. R., vol. in, p. 744, 
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reaction. In curdling nith rennet the dieadeium-casein compound is 
precipitated. 

J. Sebelien 1 states that the alkaline part of the auqdioretie reaction 
of milk to litmus requires to neutralize it from 0.2 to 0.5 e. o. of deei- 
normal sulphuric acid per 50 c. c. of milk. The alkalinity is often 
greater towards the dose of the milking period. The add part of the 
reaction to litmus required from <> to 5 <♦. e* of doeinormal alkali per 50 

o. e. of milk. The u relative acidity v towards phenolphthalein he finds 
equal to 10 to 11 e. e. of deed normal alkali usually. Toward the end. of 
the milking period it may sink to 8 to 10 c. c. In colostrum the acidity 
was equivalent to 15 to .10 and even 21 c. e. of doeinormal' alkali .per 
50 c. c. 

Vaudio 2 has given much study to this question of the reaction of 
milk. He finds all milk acid to phenolphthalein and that the acidity 
in the case of the same animal varies within narrow limits under the 
influence of the food. All factors which disturb milk secretion, as 
pregnancy, food, etc., affect the acidity. The acidity increases slightly 
as lactation advances and the time for calving approaches. The milk 
of rapidly maturing animals, as the cow, goat, and sheep, is more acid 
than human milk and that of slow-growing animals, as the mare and 
ass. The author affirms that the acidity is due largely to the acid 
properties of the proteids and hears a (dose relation to the amount of 
salts in the milk, especially calcium phosphate. The variations in 
acidity which occur during the period of lactation depend upon simul¬ 
taneous changes in the nature and relative proportions of the various 
protein substances and the mineral elements of the milk. 

Studies on casein. —0. Conran t :l has shown that casein forms three 
compounds with calcium or sodium—the mono, di, and fcri calcic (or 
sodie) casein. If to a solution of casein in limewater sufficient hydro¬ 
chloric acid or sulphuric acid be added to combine with all the lime 
present, the casein will he completely precipitated. II* phosphoric acid, 
be used instead the precipitation of the casein occurs first when all the 
lime has been changed to monoealeic phosphate. Only the di calcic or 
disodie casein compounds are curdled by rennet in the presence of 
water-soluble lime salts, and the completeness of the curdling depends 
on the amount of lime salts present. The less complete curdling of 
human milk, as compared with cows’ milk, is attributed to the increased 
alkalinity of the latter. 

A. Bechamp, 4 gives the results of an extensive investigation of the 

1 Abe. in Vierteljahr. Chem. Nahr. u. Genussmth, 7, p. 127, and Chem. CentbL, 
1892, ii, p. 1024. 

a Ruk Soc. Claim. Paris, 7-8 (1892), s<5r. 3, pp. 483-492; abs. in Milch Ztg., 22 (1893), 

p. 257, Rev. Internal, Pals if., 6 (1893), No. 11, Vierteljahr. Chem. Nahr. a. Gcrmssmth, 
7, p. 127, Chem. CentbL, 1892, n, p. 89, and E. S. Ji., vol,. IV, p. 311. 

a Arch. ges. .Physiol,, 50, p. 109; abs. in Rer. dent, chem, Get*., 24, p. 975, and E. 
S. R., vol. in, i>. 744. 

4 Bui. Soc. Chim. Paris, 11, scr. 3, pp. 152-170; aba. in Chem. CentbL, 1894, i, p. 
633, and E. 8. R., vol. v, p. 1008. 
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nature and properties of casein. He states that casein is not a soluble 
substance which may be coagulated by acids, but that it is an insoluble • 
substance forming soluble compounds, caseinates, with alkalies and 
lime, and that the insoluble casein may be precipitated from these 
compounds by acids which combine with the bases of the. caseinates. 
He has prepared and studied pure casein. He finds besides the prop¬ 
erties already mentioned that it is slightly acid to litmus, slightly solu¬ 
ble in water, forms a gelatinous mass when heated with water, is soluble 
in dilute hydrochloric acid, and contains phosphorus and sulphur. 

J. S. Edkins 1 has followed out Roberts’s discovery that milk casein 
could be so changed by pancreas that it would curdle at a high tem¬ 
perature. The author found that this so-called metacasein reaction was 
due to a ferment and not to the action of freed organic acids. The 
inetacasein reaction can also be brought about by rennet, using a very 
small quantity of the extract. The process is studied in detail and the 
properties of the treated milk described. The author concludes that 
inetacasein is an end product and not an intermediary one. 

The passage of solutions of casein through porcelain has been studied 
by L. Mugounenq. 2 * 

IViyeHtibiUty of milk .—The question as to the relative digestibility of 
raw and cooked, or sterilized, milk has been the subject of a number of 
investigations. Raudnitzfound in experiments with dogs that cooked 
milk was slightly less digestible than uncooked milk. A. Stutzer 4 
studied the matter by means of artificial digestive fluids. His results 
agree with those of Raudnitz, showing uncooked milk to be somewhat 
more rapidly digested by the fluids than sterilized milk. This is in 
agreement with the experiments of Eleischmann and A. Morgen, 5 * who 
found that after cooking or heating the milk the proteids were some 
what more difficult to digest. 

Digestion experiments on healthy young persons between 18 and 23 
years of age were made by Wasileff-Petersbur g. u The proteids of the 
raw milk were found to be more completely digested than those of the 
cooked milk. The result was even more pronounced in the case of the 
fat; the excreta after drinking cooked milk contained a much larger 
amount of volatile fatty acids than after drinking raw milk. By cook¬ 
ing nearly the whole of the albumen and a part of the casein were 
changed to hemialbuminose. A similar observation as to the change 
of proteids by cooking has been made by I). II. W eh berg. 

Bllcnberger and Hofmeister 7 state that the nature of the casein of 

1 Centbl. Physiol., 6, pp. 102-107; abs. in Ohem. Centbl., 1802, n, p. 95. 

* Ami. Chim. et Phys., 28 (1893), stfr. 6, pp. 528-537. 

:i Zts<*hr. physiol. Ohem,, 14, p. 114. 

4 Laiulw, 'Vers. 8tat., 40, pp. 317-319; abs. in E. S, R., .vol. iv, p. 92. 

Hehrbueh <ler M ihdi wirthschaft., W. Fleisehmann, p, 255. 

H Molk. Ztg., 7 (1892), No. 7; abs. in Viert.elja.hr. Ohem. Nahr, u.UenviHHtnt.L, 1892, 
p.9. 

7 Molk. Ztg., 7 (1892), No. 0; abs. in Vierteljahr. Ohem, Nahr. u. Cenussmtl., 7, p. 
9, and E. S. U., vol, iv, p. 811* 
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milk is much changed hy sterilizing. It is precipitated in a fine Hoccu- 
lar condition, and remains in the stomach in a more or less liquid con¬ 
dition and may pass too rapidly through the stomach and intestines, so 
that.there is danger that it will not be completely digested. They do 
not regard the question of the digestibility of raw and sterilized milk 
as settled. 

On the other hand, Chavane 1 and Drouet 2 find sterilized or boiled 
milk more easily digestible than raw milk, experiments to the contrary 
notwithstanding. Drouet states that the albumen, which is in excess 
in cows’ milk, is coagulated by boiling and separates as a skin on the 
surface of the milk and can easily be removed. He thinks the taste 
plays no part when the milk is for infants. He claims to have found 
from many experiments that infants thrive fully as well and often bet¬ 
ter on boiled milk than on raw milk. Fay el 3 questions the advisability 
of giving scalded milk to children, as he claims that it is injurious to 
health and is not germ free. 

In an article on sterilized milk by Leeds and Davis 4 it is recom¬ 
mended to make the milk weakly alkaline with limewater and then heat 
to 08° or (19° C.; or better, to treat it with panoreatm at 36° and then 
raise the temperature to boiling. In this*way a germ-free and easily 
digestible milk is said to be obtained. 

The fate of the phosphorus in the digestion of casein has been studied 
by E. Salkowski. 5 He finds, contrary to the usual belief, that in the 
peptic digestion of,casein the whole of the phosphorus goes over into 
the insoluble paranuclein which is left behind (voided); in fact,*only 
about 1,5 per cent passes into the paranuclein, while the greater part 
finds its way into the digestive solution. The phosphorus in the latter 
was in the form of organic compounds. Ortho and mefca phosphoric 
acid were not found. 

A. E. Wright 6 proposes to render milk more digestible for infants 
and invalids by removing part pf the lime. Bunge found that cows’ 
milk contained six times as much lime as human milk. Others have 
found that a lime-free milk did 1 •not curdle with rennet, and that the 
more lime in the milk the harder and tougher was the curd formed with 
rennet. The author suggests removing part of the lime with sodium 
citrate, and states that if one part of sodium citrate is added to 200 
parts of milk the milk will not*curdle with renn et and no taste will be 
noticeable. If it is desired simply to make the milk curdle like human 
milk, milk sugar may be added. 

Closely related to the above studies is a paper by Soxhlet 7 on the 

1 En lait st£rilis£, Paris, 1892; abs. in Chem. Z tg., 17 (1893), p. 1550. 

2 Rev. Intern at. Falsify 6; abs. in Ztschr. Fleisch- uud Milcbhyg.,4 (1894), p. 95. 

3 Rev. Internat. Falsi f., 6 (1893), pp. 213,214. 

4 Rev. Internat. Fa Is it, 5 (1892), pp. 143,144. 

6 CentbL xned. Wiss,, 1893, pp. 385, 386; abs. in Chem. CentbL, 1893, n, p. 222, 

* Apoth. Ztg., 8, p. 561 ; aha. in Chem. CentbL, 1894, l, p. 92. 

1 Mttnchener mod. WooheuschlCv, 1893, No. 4; abs. in Chem. CentbL, 1893, I, pp. 
703, 704. 
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chemical differences between cows’ milk and human milk, and the means 
of making the two alike. He states that cows’milk and human milk 
differ with respect to the curdling of the casein, the content of salts, 
the absolute content of nutrients, and the relation of the various con¬ 
stituents. The nature of the coagulated casein in the stomach depends 
upon the concentration of the casein solution, the content of soluble 
calcium salts, and the acidity of the solution. Cows’ milk is in these 
three respects unfavorable to the best coagulation, for it contains twice 
as much casein, six times as much lime, and is three times as acid as 
human milk. Human milk contains acid phosphates, but only one third 
as much as cows’ milk. When cows’ milk is diluted with water it coag¬ 
ulates nearly like human milk. The excessive acidity can be corrected 
by adding bicarbonate of soda after the milk is sterilized, but the lime 
salts can not be diminished. Boiled milk curdles in very fine flocks but 
requires much rennet; the higher the temperature the greater the extent 
to which this is true. Through heating, cows’ milk is not rendered more 
digestible, for the heating changes some of the lime salts which are 
necessary for the curdling to an insoluble form. This is often corrected 
by adding a little soluble lime to the milk. By diluting cows’ milk 
with one half part of 0 per cent milk sugar solution, a mixture is pro¬ 
duced with about as much protein and milk sugar as human milk, but 
with 1.32 per cent less fat. To make up for this deficiency milk sugar 
is added—one half part of 12.3 per cent milk sugar solution. Milk sugar 
is better fitted for this purpose than anything else. 

Sheep’s^ goats’, and mules ’ milk .—Italian sheep’s milk has been exam¬ 
ined by C. Besana. 1 The specific gravity at 15° O. ranged from 1.037 
to 1.043, and averaged 1.0305. The average composition was 21.77 per 
cent of solids, 9,5 fat, 6.20 proteids, 5 milk sugar, and 1.01 ash. The 
fat globules were nearly three times as large as those of cows’ milk, 
and the cream rose very slowly. The creaming was improved when 
the milk was diluted with water. Sheep’s milk soured spontaneously 
more slowly than cows’ milk, and required more rennet to curdle it; 
that is, with an equal quantity of rennet a longer time was required 
for the sheep’s milk. In another paper 2 the author discusses the 
composition of the butter and cheese made from sheep’s milk. 

The detection of goats’ milk in cows’ milk is discussed by Schaffer. 3 4 

J. H. Sheppard 1 determined the yield and composition of the milk 
of four ewes which had recently lambed, milking each for a number of 
days. The average daily yield varied from 2.51 to 3.90 pounds, indicat¬ 
ing “that much might be accomplished in growing lambs by carefully 
selecting good milkers for breeding.” The specific gravity of the milk 

1 Glum Ztg., 1892, p. 15X9; abs. in E. S. Ik, vol. rv, p. 514, 

s $taz. Spcr. Agr. I tab, 28, pp. 572-030; aba. in Chain. CentbL, 1893, i, p. 631. 

3 Schweiz. Wocbouschr. Chem. u. Pham., 31 (1893), p. 58; abs. in Chem. Ztg.,, 
17 (1893), and Report., p. 07, 

4 Agl, $ohmeo, 6 (1892), pp. 897-405. 
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ranged from 1.034 to 1.043. The fat content was usually between 5 
and 7 per cent, but varied widely, as the animals were evidently much 
disturbed by being* milked. It averaged for all the ewes 5.0 per cent. 
The ewes produced less milk and less solids for the food consumed 
than cows. 

Milk sheep dairying is discussed in Molkerei Zeitung, 1 the profits 
from keeping sheep for dairy purposes, extent to which it is practiced, 
and the properties of sheep’s milk being given. 

The composition and properties of mules’ milk have been determined 
by A. B. Aubert and D. W. Colby. 2 They find that the milk is odd, and 
after standing a week, sours without curdling. The average composi¬ 
tion found was, solids 10.86 per cent, fat 1.98, proteids 2.31, sugar 
6.4, and ash 0.53, thus resembling mares’ and asses’ milk. 

Colostrum .—Extensive studies on colostrum have been made by 
Kruger/' He gives the range of composition observed, which was 
as follows: Total solids21.68 to 28.48 per cent, fat 3.27 to 4.90, solids- 
not-fat 17.96 to 24.47, casein 5.52 to 8.92, albumen 9.32 to 12.51, ash 
0.88 to 1.21, and milk sugar 0.52 to 1.99. Cholesterin, lecithin, leuein, 
tyrosin, urea, lutein, and animal gum were recognized with certainty. 
The ether extract contained 12.9 per cent of cholesterin and 8.1 of 
lecithin. The volatile fatty adds were lower than in butter fat. These 
increased during the first few days until the amount became normal. 
Analysis of the ash constituents showed the soda and potash to be 
lower than in normal milk. 

J. L. Hills 4 reports results of work on the composition, creaming, 
and churning of colostrum. The average composition of colostrum of 
three cows from the first four milkings after calving are given. The 
points of interest were u the higher specific gravity, the larger per cent 
of total solids, ash, and nitrogenous bodies, and the smaller per cent 
of milk sugar in the colostrum than in the milk, and the rapidity with 
which the fluid becomes more like milk.” Colostrum (Teamed readily 
and quite completely in deep-setting. The cream was churned, more 
time being required than for churning normal cream. Colostra ns bu tier 
was vividly yellow, and retained the strong odor of colostrum in spite 
of thorough washing. It had the acrid, disagreeable colostrum taste 
and became rancid much more rapidly than normal butter. In compo¬ 
sition it differed very little from normal butter. 

Miscellaneous studies on milk .—The action of heat, on milk, as observed 
by H. D. Richmond and L. K. Bose!ey, r> was to reduce the specific 
rotation of the milk sugar. An attempt to discover a constant factor 

^olk. Ztg., 6 (1892), Nos. 43 and 44, 

Jour. An. and App. Cliem., 7, pp. 314-310. 

3 Molk. Ztg., 6 (1892); aba, in Chem.' Centhl., 1892, u, p. 1023, and Vtorteljahr, 
Chem. Nabr. u. Genussmtl., 7, p. 126, 

4 Vt. Sta. Report for 1891, pp. 104-108; aha. in E, 8. R., vol. iv, p, 487, 

8 Analyst, 1892, pp. 222-225, and 1893, pp. 141,142; aha, in E, % R., vol, (V, p, 978. 
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for this change for a unit of time was unsuccessful, samples heated for 
the same time showing Mode variations. The reducing power of 
Felding’s solution was not materially changed by heating. 

II. I). Richmond 1 finds that rennet, pepsin, and pancreas extract are 
without action on milk sugar, and that consequently the milk sugar in 
whey and artificially digested milk can be accurately estimated, pro¬ 
vided they have not been heated. 

M. Arthurs 2 * points out the correspondence between the coagulation 
of blood and the curdling of milk with rennet. The points of similar¬ 
ity are in the physical properties of the coagulated mass; the effect of 
temperature, calcium salts, etc.; the serum; and the products of decom¬ 
position. They differ in that fibrin can be beaten to a stringy mass, 
while casein can not; in the coagulation of fibrin, calcium can be 
replaced only by strontium, while in the curdling of milk with rennet 
barium, strontium, or magnesium may take its place; and fibrinogen 
breaks up into two globulines, while casein breaks up into caseum 
and proteose. 

Concerning the relation of milk and its constituents to putrefaction, 
H. Winternitz' 1 finds that milk is unfavorable to putrefaction and hin¬ 
ders the decomposition of the albuminoids. As the fat was found to 
be without effect on putrefaction, he believes this unfavorable effect to 
be due to the milk sugar through its breaking up into acid. Milk 
likewise influences putrefaction in the intestines and prevents the 
decomposition of albuminoids to products useless or injurious to the 
body. 

As to the acidity of sour milk, Jules and Stokes 4 found that milk 
which was sour to the taste had between 0.4 and 0.49 per cent of acid. 
Milk was found with 0.5 per cent of acid which was otherwise good 
and remained in this condition for seventy one hours. 

The immunity from cholera secured through the milk of inoculated 
goats has been investigated by Ketschcr and Gamaleia.® Five cubic 
centimeters of milk from goats inoculated with a virulent culture of 
cholera germs was sufficient to render a guinea pig immune to otherwise 
fatal doses of the cholera, culture; control animals died in six. to ten hours 
after inoculation. Milk of uninoculated goats did not possess the prop¬ 
erty of rendering animals immune. Again, guinea pigs inoculated with 
deadly doses of cholera and then treated with intraperitoneal applica¬ 
tions of the goats’ milk did not die, while control animals died. They 
conclude that the milk of inoculated goats not only renders animals 
immune, but also has healing properties toward the disease in question. 

1 Analyst, 1892, p. 222; aim. in E. S. R., vol. i v, p. 581. 

-Compt. Rend., 117, p. 485; aim. in Uentbl. Physiol., 7, p. 702, and Oliem, 
Centbl., 1894, i, p.592. 

:} Ztsebr. physiol. Obem., IB, pp. 400-187. 

4 Eov. Internat. Falsi f., <>; abs. in .Zfcsehr. Floiseli- mid Milchhyg., .4 (1894), p.96. 

f, Al>K. in Chom. Ccrntbl., 1898, 11, p. 608, and Vierteljahr. Chem. • Nalir, n. 
Genussmtl., 8 (1898), p. 8, 
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Brieger and Ehrlich 1 studied the milk of goats inoculated with a 
culture producing tetanus to determine tlie nature of the substance 
causing immunity. The milk contained foreign, bodies forty one days 
after inoculation. A substance was isolated from the milk which was 
found to be from 400 to 000 times as powerful in its action as the milk 
itself. Whey was as powerful as the whole milk. The subsfcan.ee was 
found in the blood of the animals, but not in as large quantity as in 
the milk, due perhaps to the method employed for its separation. Fur 
ther contributions on this subject, relating especially to the isolation of 
the substance, have been given by L. Brieger and G, (John. 2 

SECRETION OF MILK. 

Concerning the activity of the physiological process by which milk 
is secreted, P. Collier 3 found from observations on a large number of 
cows that on an average the cows secreted 0.7 pound each or nearly 10.6 
cubic inches of milk per hour, and that there were 152 fat globules per 
0.0001 mm. of milk. He concludes that this is equal to an average 
secretion of 136,000,000 fat globules per second. Again, the same 
author 4 found from observations on 23 cows that there was an aver¬ 
age secretion of 138,210,000 fat globules per second. 

H. Kaull 5 found from investigations of the milk from fractional milk¬ 
ings that (1) the secretion of any single ingredient, as fat, is not affected 
by the act of milking; (2) no considerable formation of milk takes 
place during milking; (3) too frequent milking, and allowing the milk 
to remain in the glands too long, both tend to diminish the secretive 
activity of the glands; and (4) frequent milking within certain limits 
may result in an increased production of milk, not through the act of 
milking itself, but through the stimulus arising from the emptying of 
the glands. 

As to the regularity of milk secretion, P. Collier 6 reports that, 
milking regularly at 5 a. m. and 5 p. m., there was secreted per hour, on 
an average for live different breeds, 0.696 pound of milk during the 
night and 0.7 pound during the day. The average morning’s milk was 
very slightly richer In every ingredient than the average evening’s milk. 

From tests made by fractional milking, P. Collier 7 shows that there 
is an increase, in the number and size of fat globules and in the per¬ 
centage of fat in the milk from the beginning to the end of milking. 
The half milked first contained only one third to one half as much fat 

^tschr. Hyg., 13, pp. 336-346; abs. in Chern. Centbl., 1893, I, p, 620. 

-Zfcschr. Hyg., 15, p. 439; abs, in Ckem. Ztg., 18 (1894), Report., p. 21, Milch 
Ztg., 23 (1893), p. 85, and Chem. Centbl., 1894, x, p. 596. 

:> N. Y. State Sta. Report for 1891, p. 155; abs. in E. S. R., vol, iv, p. 258. 

4 N. Y. State Sta. Report for 1892, p. 162. 

5 Her. landw. Inst., Halle, No. 8, pp. 1-20; abs. in E. S. R., vol. iv, p. 442. 

6 N. Y. State Sta. Report for 1891, p. 121; abs. in E. S. It., vol, iv, p. 257. 

7 N. Y. State Sta. Report for 1891, p. 129; abs. in E. S. It., vol, IV, p. 257. 
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as the last half. The difference between successive portions milked 
appeared to be confined almost wholly to the fat. He suggests that as ' 
the secretion lias been found to be a regular and continuous process 
the difference in fat shown by fractional milkings may be due u merely 
to what, by comparison, we may term warm-setting within the udder 
and other milk vessels of the animal.” 

Y. Mfilander 1 found that, dividing the milk into halves, the half 
milked first contained from 0.55 to 0.9 per cent of fat, and the last half 
from 0,8 to 10 per cent; dividing it into thirds, the first third contained 
from 0.45 to 0.75 per cent, and the last third contained from 6.3 to 7 per 
cent of fat. E. Gutzeit 2 also observed that the size of the fat globules 
and the percentage of fat increased in milking from the beginning to 
the end. The fat from different portions of the milking, however, had 
the same melting point and the same content of volatile fatty acids. 

While as a rule the last portions of the milking have been found richer 
in fat than the first, H. II. Dean 3 notes some exceptions. In the case 
of one cow the fourth portion contained only 1.8 percent more fat than 
the first, and in the case of another the first sample was richer than the 
second. Hittcher 4 reviews the data of Eleiseh matin’s 5 observations on 
16 cows during one period of lactation. He concludes that the natural 
qualities of the cow very largely control the milk secretion, and that for 
this reason generalizations as to milk secretion should be made with 
cave. 

A case of milk production without calving is mentioned by Gabbey.® 
A heifer which had never shown signs of heat commenced to enlarge in 
the udder and, although no calf was born, was soon milked. She had 
continued to give milk for three years—about 6 liters per day—without 
calving, and in this time had never gone dry. Finally she was bulled, 
but failed to get with calf. 

A statement 7 has gone the rounds of the agricultural papers that 
Morrenia braekyntephana , a plant of the family Anolepiadacea^ growing 
wild in Argentine Republic, has a strong influence in promoting milk 
secretion, even when the milking period is at an end. It is used in the 
form of a tea made from the leaves or dried root, or in the form of cooked 
fruit. 

Milking ,—II. H. Dean n has compared the yield and composition of 

Tidii , 1802, Nos. 48 and 49 faAm. .iulM^ 23, and 

Chero. Centbl., 1893, x, p. 435. 

*Milch Ztg., 22 (1893), p. 440. 

-Ontario Agl. College and Exptl. Farm Report for 1891, p. 185; aba, in E. S, R., vol. 
v, p. 644. 

4 Milch Ztg., 22 (1893), p. 849. 

5 Landw. Jabrb., 20 (1891), sup. ii, p. 368; aba. in E. 8. R., vol. nr, p. 424. 

'•Plraa. Jahrosber. pranas. Tierarzte; aba. in Hoik. Ztg., 7 (1893), No. 16, p. 211. 

»Abs. in Milch Ztg., 22 (1893), p.292; Berk Tieriirztl. Wochensehr., 1893, Mar. 30, 
and in Vierteljalir, Cliem. Nalir. u. Gennssmtl., 8, p. 97. 

^Ontario Agl. College Exptl. Farm Report for 1892, p, 210; aba. in E. S. R., vol. v, 
p. 643. 

22431—No. 10——-3 
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the milk of 2 cows for two weeks when the teats on each., side were 
•milked together (gland) and when opposite or diagonally opposite teats 
were milked together (quarter). With one cow there was practically no 
difference while the other gave less fat, both, in per cent and total 
quantity, on “ gland milking.” From similar trials F. Albert 1 con¬ 
cludes that “quarter” milking gives an increase in yield of milk and in 
percentage of fat over milking one side at a. time. He feels so sure of 
his conclusion that he strongly recommends that this method of milking 
be always followed. 

H. H. Dean 2 compared milking two and three times a day, with, 
the result that for a period of two weeks the milk was a little richer in. 
fat from milking three times. He believes that for a short time the 
cows might be kept under a high pressure by milking three times, but 
states that they seem to regulate themselves to a normal production in 
a short time. J. L. Hills 3 compared milking two and three times 
day on farrow and fresh cows. Less milk was given when the cows, 
were milked three times a day in three out of four trials, and the quality 
of the mixed milk of the whole day was al ways lowered by milking three 
times a day. V. Uhrinann 4 reports three experiments on this subject, 
made in July, August, and October, with 2 or 3 cows each, lasting 
from twenty-five to thirty-one days. Somewhat more milk and butter 
were obtained in each experiment when the cows were milked three 
times. From a physiological standpoint the author recommends milk¬ 
ing three times, especially in the case of heifers, on account of the bene 
fit from exercising the milk glands. In another paper the same author 5 
holds that exercising the glands, as in milking, excites them to greater 
milk production, and that this is of importance in the case of young 
undeveloped animals. He recommends that heifers with first calf be 
milked, although little milk can be secured, and that the calf be allowed 
to suck at will rather than at stated intervals. He mentions the ease 
of 3 heifers which were milked for a. month before first; calving. From 
a few drops of milk they increased to half a pint. The hei fers made 
excellent cows and the best milkers in the herd of 48 of similar 
breeding. 

Recovery of food ingredients in the with —As to the relation between 
the food eaten and the milk constituents secreted, F. Collier 0 has 
shown that on the average of 15 cows for one period of lactation the 
casein produced was equivalent to 27.5 per cent of the albuminoids con¬ 
sumed ; in a previous trial with 5 cows it was 26.5 per cent. The fat in 
the food was 17 per cent greater than that in the milk. In the earlier 

i Milch Ztg. 23 (1894), pp. 231-234. 

~ Ontario Agl. College and Exptl. Farm Report for 1892, pp. 209,210; aim*. hi E. S, R., 
vol.v, p.642. 

3 Yt. St a. Report for 1890, pp. 90-92; aim. in E. E. S., vol. in, p. 474. 

4 Mollc. Ztg., 7 (1893), p. 450. 

6 Molk. Ztg., 7 (1893), pp. 209, 210. 

6 N. Y. State Sta. Report for 1891, p. 140; aim. in E. S. R., vol. iv, p. 255. 
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months of lactation the production of fat was considerably in excess of 
the consumption, but the two soon became equal and in the later months 
the consumption was in excess of the production. The data presented,, 
do not show that a change in the albuminoids or the fat of the food pro¬ 
duced any regular change in. the fat in the milk. The same author 1 
presents a summary of the data for a large number of cows of different 
breeds for three years, showing that the food contained sufficient fat to 
account for all that in the milk. The data “give reason for the belief 
that it is this fat in the food which normally furnishes that found in the 
milk. 5 ' He also showed 2 that cows consumed on an average 2,435 pounds 
of water per month and per cow while in milk and 1,586 pounds while 
dry, the difference of 840 pounds being partly accounted for by the milk, 
which averaged 529 pounds per month. While in milk 31.8 per cent of 
the water was consumed in the food and 68.2 as drink, and while dry 
the proportion was 34.5 and 65.5 per cent, respectively. On an aver¬ 
age for the entire herd for three years, 4.6 pounds of water was con¬ 
sumed for each pound of milk produced. H. Snyder 3 found that the 
yield of solid matter in the milk was equal to 8.58 per cent of that in 
the food in the case of one cow and 9.85 per cent in the case of another. 

From a review of a considerable amount of data, original and other¬ 
wise, 0. E. Thorne, J. F. Hickman, and F. J. Falkenbacli 4 show that 
on a ration of one fourth to one fifth grain and the rest coarse fodder 
there was produced, on an average, about 3.2 pounds of butter fat for 
each 100 pounds of dry matter eaten, besides a small gain in weight. 
“In general, when this rate of production has been exceeded, there has 
been a loss in live weight, and when the butter fat has fallen below this 
weight there has been a gain in live weight.” The same authors 5 
found by summarizing the results of a large number of American 
experiments in feeding steers that on an average “ the increase in live 
weight per 100 pounds of dry matter fed to steers has been about 
three times as great as the production of butter fat from the. same 
quantity and kind of feed led to cows.” This ratio applied to young 
cows increasing in live weight showed “ almost exact compensation 
between the fluctuations in butter fat production and live weight 
increase,” but this was not quite true in the case of. older animals. 
The ratio is a tentative one and is affected by age, period of lactation, 
breed, and other factors. 

EFFECT OF VARIOUS FACTORS ON MILK PRODUCTION. 

Effect, of food on milk .—The question of the eff ect of food upon the 
yield and composition of milk is one which has called forth a variety of 

1 N. Y. State Sta. Report tor 1892, p. 146. 

* N. Y. State Sta. Report for 1892, p. 143. 

* Mini). Sta. Bui. No. 26; aba. in E. S. R„ vol. iv, p. m 

4 Ohio Sta. Bnl. No. 50*, aba. in E. S. R,, vol. v, p. 887. 

••Ibid. 
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opinion, and much experimental work in tlie past, and is at present 
regarded by many as unsettled. It is held by many that after a certain 
point is passed food is of only secondary importance, and that much 
more depends upon the qualities of the animal itself and the natural 
capability of the glands tor secreting milk. As between a deficient 
and a complete ration the latter will prove the most favorable to the 
production of milk and butter in the long run, as the cow must naturally 
be furnished with materials for manufacturing milk. The point at 
issue is whether by the addition of nutrients to an already normal 
ration the percentage of solids in the milk or the percentage of one or 
more of the constituents of the solids can be increased. An increase 
in the percentage or absolute amount of a single ingredient without a 
change in the other solids has only been noticed in a few isolated cases. 

A number of resumes of recent investigations upon the effect of food 
on milk have been published. 1 

Collier 2 found that at a time when a herd of cows was nearly dry 
the substitution of cotton-seed meal for corn meal, thus increasing the 
albuminoids in the food 7.(5 per cent and the fat 8,4 per cent, served to 
keep up the yield of milk at a time when it might be expected to be 
falling off, and resulted in an absolute increase in the fat produced in 
all but two eases. C. Schneider 3 found that with the exception of 
pasturage, which showed a slight effect on the milk, other foods, as 
grass, clover, corn, beet leaves, and beets, and the manner of feeding 
had much less influence on the composition of the milk than the period 
of lactation. 

Juretschke 4 studied the effect on the milk of adding cocoanut cake, 
peanut cake, and rape cake to the basal ration in three separate periods 
of twenty days each. The results failed to show conclusively any trans¬ 
mission of fat from the food to the milk, but were not concordant. The 
rations were in excess of WolfPs standard. The conclusions arrived 
at: are that the milk secretion is not directly, but only .indirectly, 
affected by feeding and that the feeding of large amounts of fat does 
not increase the yield of butter fat. Backhans 5 found that feeding 
peanut cake, palm cake, and cotton seed cake separately in amounts of 
from 2 to 8.5 pounds per day in addition to a basal ration showed no 
difference in the effect on the yield and composition of milk. 

When brewers 7 grains and peanut cake were added to a basal ration 
in varying proportions, Kochs and Ramin 6 observed that in the. ease of 

»Handbook of Expt. Sta. Work, p. 209; Milch Ztg.,.23 (1894), pp. 117-110; and 
Dent. Vierteljahr. off. Gesund., 25, pp. 235-263; abs. in Molk, Ztg., 7 (1893), pp. 
197, 198. 

9 N. Y. State Sta. Report for 1891, p. 140; aba. in E. S. R., vol. rv, p. 255. 

3 Inaugural Dissertation, Leipsic; abs. in Dent. Molk. Ztg,, 1893, No. 23, and in 
Chem. Centhl., 1894, i, p. 563. 

4 Inaugural Dissertation, Leipsic; abs. in Molk. Ztg., 7 (1893), pp. 518,519, 

5 Jour. Landw., 41, pp. 328-332; abs. in E. S. R„, vol. v, p. 917. 

6 Landw. Jahrb., 21, p, 809; abs. in E. S. R,, vol. xv, p. 599. 
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every cow the absolute yield of milk and fat increased with the iuoleased 
consumption of protein, this increase being* greatest with the change 
from a ration of 1:8.19 to 1:5.42. When, ('hanged from a wide to a 
narrow ration, the cows shrunk in. yield of milk and fat. There was 
no change in the percentage of fat which could be attributed to the 
change in the food. The results show that it is possible by rich feeding 
to maintain the yield of milk and of fat well up to the end of the period 
of lactation, and it is believed that this is more easily done when the 
heavy feeding is begun early in the period. 

W. P. Brooks 1 reports that on soja-beau meal somewhat more milk 
was obtained, less but richer cream, and butter of better quality than 
cm cotton-seed meal. On cotton-seed meal the butter was harder, but 
had a greasy texture. On sqja-bean meal it had a richer color. E. II. 
Farrington 2 reports that a gradual increase of the grain feed, consist¬ 
ing of com-and-cob meal, wheat bran and linseed meal, or linseed meal 
alone, from 12 to 24 pounds per head daily, and a change from barn to 
pasture feed, each increased the yield of milk, but had very little if any 
effect on its quality. A. II. Wood 3 tested the effects of various rations. 
The casein did not appear to be affected by a change from food poor in 
protein to that rich in protein. Clover hay appeared to keep up the 
milk yield. 

In two separate comparisons of corn silage (30 pounds) with Held 
beets (50 pounds) G. E. Thorne, J. F. Hickman, and F. J, Falkenbach 4 
found that the cows consumed more dry matter and produced more 
milk and butter fat while on the beet rations, but the fat content of the 
milk was not materially affected by the food. It is believed that beets 
increased the yield of milk. The yield of milk in proportion to the dry 
matter eaten was about 0 per cent greater on the silage ration than on. 
the beets. The beets cost more, however, and were not profitably fed. 

Rations containing varying proportions of barley and oats, and of a 
mixture of palm-nut meal, rape-seed cake, and sunflower-seed cake, 
were compared in cooperative experiments in Denmark/' There was 
no change in the chemical composition of the milk on the different 
rations, although the quantity of milk increased with the heavier oil¬ 
cake feeding. Von Liebenberg (J noticed that the addition of 2 pounds 
of rape cake per day to the ration of oats a nd corn silage increased the 
yield of milk to a profitable degree, but the composition of the milk is 
not stated. 

An experiment in feeding milk to cows is reported by J. Wilson and 

‘Mums. Agl. College Catalogue for 1893, p. 30. 

‘Ill. Sta. Bui. No. 24; aim. in E. S. R.. vol. i\\ p. 940. 

: N. H. Sta. Bui. No. 18; aim. in E. S. R. ? vol. v, p. (188. 

4 OMo Sta. Bui. No. 50; aim. in E. S. R., vol. v, p. 887. 

f, Syv. og. tyvende Beretning fra den Kgl. Yet. Landbohojak, Lab. Landokon. 
Forsog., Copenhagen, 1892, pp. 1(55; aim. in E. S. R., vol, i v, p. 601. 

'''Mitt. Ver. Ford, landw. Vorenebsw. in Oewterr,, 1898, No. 8, part n, pp. 155-162, 
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H. E. Patrick. 1 Wliolc milk and skim milk fed to two Holstein cows 
at pasture seemed to keep up the yield and quality of milk at a time 
when pastures were drying up and when shrinkage was general in all 
cows on pasturage alone. As soon as the milk or skim milk was dis¬ 
continued the cows shrunk in yield of milk and in quantity of solids and 
fat. 

P. Hay 2 concludes that richer and more concentrated food will 
increase the quality of milk, but that the individuality of the cow has 
more intiuence on the richness of the milk. O. Och 3 states that like 
quantities of dried brewer’s grains and dried distillery slop had about 
the same effect on the yield and quality of milk, but that the cows were 
rather better nourished on the dried distillery slop. In an experiment 
reported by H. H. Dean 4 mixing the grain to a thick slop with water 
was not followed by a thinner milk, but the cows shrunk in milk yield 
more rapidly than when the grain was fed dry. Backhaus 5 found that 
when cows were kept in stalls with water before them constantly they 
averaged 0.53 liter of milk more per cow daily than when watered twice 
daily, and there was no decrease in the fat content. 

W. W. Cooke and J. L. Hills 6 noted the effect on a herd of cows of 
changing from barn feed to pasturage, i. <?., u a gain of about one fourth 
more butter per day per cow;” and L. L. Van Slyke 7 observed that 
about the time the cows were turned to pasture there was an increase 
both in yield of milk and in percentage of total solids, but when the 
pastures dried up in July and August and grasshoppers were doing 
much damage there was a decrease in yield of milk and in percentage 
of solids in the milk. u Fat was much less affected by the dry pastures 
than the solids-not-fat.” 

Observations on the effect of various coarse fodders have also been 
published by C. S. Phelps, 8 W. W. Cooke and J. L. Hills, 0 II. II. 

Dean, 10 and W. J. Quick. 11 The effect of grain for cows at pasture 

has been observed by I. P. Roberts 12 and II. If. Dean. 10 

According to Montefusco 14 corn gives a perfectly white milk, while 
the feeding of Mercurialu perennis , Fagopyrum, Polygonum ,, and some 

J Iowa Sta, Bui. No. 17; abs. in E. S. R., vol. i v, p. 181. 

-Anal. Agron., 19 (1893),.6. pp. 293-302. 

Inaugural Dissertation, Liepsie, 1893, pp. 67; abs. in Chem. Centbl.,1894, i, p. 562. 

4 Ontario Agl. College and Exptl. Farm Report for 1898, p. 150. 

» Milch Ztg., 22 (1893), p. 40; abs. in E. 8. R., vol. iv, p. 773. 

(i Vt. Sta. Report for 1891, p. 69; abs. in E. S. R., vol. iv, p. 491. 

7 N. Y, State Sta, Bui. No. 65, n. ser.; abs. in E. S. R., vol. v, p, 89c 

8 Conn. Storrs Sta. Bui. No. 59; abs. in E. S. R., vol. iv, p, 480. 

■'Vt. Sta. Report for 1891, p. 75; abs. in E. S. R., vol. iv, p. 481. 

10 Ontario Agl College Bui. No. 80; abs. in E. S. R., vol. xv, p. 606. 

11 Colo. Sta. Bui. No. 20; abs. in E. S. R.,vol. iv, p. 259. 

12 N. Y. Cornell Sta, Buis. Nos. 36 and 49; abs. in E. S. B., vols. m, p. 613, and iv, 
p. 842. 

13 Ontario Agl. College and Exptl. Farm Report for 1893, p. 148. 

14 Abs. in Ztscbr. Fleisch- und Milcbyg., 4 (1894), p. 74, 
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other plants common in the Italian meadows imparts a bluish, color to 
the milk. Euphorbia spp., which are eagerly eaten by goats, give rise 
to a diastatic action of the milk. 

Vandenhoydouck 1 reports a case in which the milk of all the cows 
of a village became bitter, although they were all found to be healthy. 
After this had continued for six months, the cause was located in the 
feeding of Swedish turnips, which had been washed in foul ditch water. 
As soon as these were discontinued the milk became till right. We-ig- 
mann and Ziirn 2 report a ease in which the straw used for bedding 
caused soapy milk. hi. Auerbach 3 calls attention to the effect of food 
on the keeping qualities of the milk, and elsewhere 4 the influence of 
odors on the quality of milk is mentioned. 

The effect on the ash of milk of adding phosphate of liine to the food 
has been studied by E. Hess and Schaffer 5 * and J. Neumann. 0 It is 
claimed in both experiments that the feeding was accompanied by an 
increase in the percentage of phosphoric acid in the ash. Hess and 
Schaffer mention that in a, disease known as “gait” the phosphoric acid 
content of the milk is abnormally low; it was found possible to bring 
this up to the normal by feeding phosphate of lime. Neumann states 
that the increase in phosphate is not apparent until the feeding* has 
been continued for three or four weeks. He believes that the produc¬ 
tion of milk with a specially high phosphate content, so-called “ phos¬ 
phate milk,” by feeding is impossible. 

According to E. Hess, J. Schaffer, and M. Lang, 7 Glauber’s salts are 
often fed in some parts of Switzerland, being cheaper than common salt. 
They fed 4 cows amounts increasing from 40 to 00 grams per head daily, 
and compared the results with common salt. The cows gave signs of 
disease of the udder, as bloody milk, caking, catarrh, and mammitis. 
After a fortnight the milk was normal in appearance, but had a pecu¬ 
liar salty taste, similarto a weak solution of Glauber’s salts. The most 
striking change in the milk was a decrease in the ability of the casein 
to curdle with rennet. Within six days after beginning to feed Glauber’s 
salts, while the cows were suffering from disease of the udder, the milk 
was rich in fat, and especially during udder catarrh the milk was 
richer in chlorides and poorer in phosphates. 

The effect of feeding potassium chlorate, according to Bieler, 8 was 
an increase in yield of milk at the expense of the quality. Corne- 

1 Schweiz. Arch., 35; aba. in Molk. Ztg., 7 (1893), p. 693. 

-Milch Ztg., 22 (1893), p. 569; aba. in E. S. R., vol. v, p. 431. 

3 Milch Ztg., 22 (1893), pp. 490, 491,506,508; abs.in Agl. Science, 1894, Jan., p. 35. 

’ Rev. Intemat. Falsif., 6 (1893), p, 199. 

h Landw. Jahrb. Schweiz., 5, p. 76; abs. in Ghem. Ztg., 16 (1892), Rupert., p 15, and 
E. S. R,., vol. m, p. 744. 

* Milch Ztg. 22 (1893), pp. 701-704; abs. in K. S. R., vol. v, p. 639 

7 Landw. Jahrb, Schweiz., 7, (1893), pp. 210-229; abs. in E. S. R., vol. v, p. 918. 

M Abs. in Milch Ztg., 17 (1893), p. 1338. 
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yin 1 Sound that philoearpin, which increases the sugar in the ’blood, 
increased the sugar in the milk from about 0.65-1 grain per liter to 
4,6-5.5 grains. It did not increase the sugar in the urine. Phlorid- 
zin, which is known to increase the sugar in the urine without increas¬ 
ing that in the blood, also doubled the sugar in the milk. 

Effect of weather , treatmmU and breeding .—W. W. Cooke and J. L. 
Hills 1 2 observed that in the spring there was a general tendency of the 
milk to become richer when the temperature was falling and poorer 
during a rising temperature. The quantity was affected in reverse 
order, decreasing in cold spells. Storms did not diminish the yield 
or quality. C. L. Ingersoll and EL B. Duneanson 3 found that when the 
cows were warmly stabled there was apparently no constant change 
due to sudden storms or changes of the weather. Tire changes in food 
were accompanied by little actual change in the amount of fat, any 
change in percentage being compensated for by a change in yield of 
milk. 

Changing the quarters of a herd of cows and driving them miles, 
J. Ij. Hills 4 5 found to temporarily increase the yield of milk, and, as a 
rule, to decrease the quality. In two series of experiments Baekhaus s 
believed that he observed a slight increase in the yield of milk and in 
the percentage of fat when cows were cleaned off and well cared for. 
The effect of shelter on cows during winter was observed by 0. S. Plumb. 6 
The cows kept out of doors in severe weather ate more food and gave 
less milk than those kept indoors; they likewise lost flesh, while those 
sheltered gained in weight. From a financial point of view a consid¬ 
erable gain is figured out from sheltering the animals. 

As to the effect of breeding on the quality of the milk W. W. Cooke 7 
reports a number of trials which showed little if any improvement from 
breeding cows already giving rich milk; with poor cows an improve¬ 
ment was apparent. u In a herd already giving a good quality of milk 
the farmer is confined to selection as his method of increasing the rich¬ 
ness of the milk, breeding being used to preserve- what has been gained 
by care, feed, and selection.” 

Transmission of substances to the milk .—Frohner 8 has studied the 
transmission to the milk of various substances consumed by the animal, 
A number of coloring* matters were traced in the milk, the odor of onion. 

1 Coxnpt. Rend., 110 (1893), p. 203; '.aim.-in Ohem. Ztg,, 17 (1893), Reperk, p. r>5, and 
Milch Ztg., 22 (1893), p. 256. 

Vt. Sta. Report for 1891, p. 65; abs. in E. S.E., vol. iv, p. 491. 

3 Nebr. Sta, Bnl. No. 30 ; abs. in E. S. Ik, vol. v, p. 598. 

4 Vt. Sta. Report for 1891, pp. 87,88; abs, in E.S. R., vol. iv,483. 

5 Jour. Landw., 41, pp. 332-342, 

®Ihd. Sta. Bui. No. 47; abs. in E, S. R., vol. v, p. 598. 

7 Agl. Science, 7 (1893), pp. 297-299. 

8 Ztscbr. Fhdscli- and Milehliyg. l,No. 10; ab.s. in ( Unan. Dentbl., 1892,1, p, 231, ami 
Uentbl. Agr. Obrnn., 21, p. 782. 
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garlic, and leek, and the taste of corn, cabbage, and fish. There were 
also transmitted to the milk, sometimes in poisonons q uanti ties, camphor 
turpentine, camomile, aloe, arsenic, lead, and tartar emetic. A number 
of bitter stuffs were not transmitted. The milk from a. goat fed 
Euphorbia spp. and that of a cow fed decayed beet tops and ricinus 
cake was injurious to health. Milk to which aloe, mercury, and cop. 
per had been transmitted was also injurious. He concludes that, unlike, 
meat, milk may be injured by giving medicines to cows. Baum 1 
reports that the milk of a goat and a sheep which for eight days had 
received doses of from 1 to 5 grams of tartar emetic until they appeared 
to be poisoned was consumed by a man and by dogs without the slight¬ 
est ill effects. H e concludes that the tartar emetic was not transmitted 
to the milk. As to the danger of consuming the milk of sick cows, F. 
Baum 2 concludes, from experiments of his own and an extensive 
review of the literature, that the use of raw milk of cows suffering from 
tuberculosis, mouth-and-foot disease, and anthrax is attended with 
absolute danger; and that the milk of cows suffering from lung dis¬ 
eases or diseases of the alimentary canal and udder, or fevers, and of 
cows which have been treated with poisons, especially arsenic, oppeiy 
iodine, mercury, tartar emetic, carbolic acid, morphine, belladonna, 
strychnine, etc., is more or less dangerous and should not be used as 
food. Among the plants mentioned to be excluded from the food are 
(hlvhUmm autumnal #, Hyoscyamus spp., Datura stramonium , Palaver 
sowni/erunij Sinapis , Euphorbia spp., Raminculacew , etc. 

Klingemann 3 4 has made experiments on the transmission of alcohol 
from the food to the milk. Following doses of 100 to 200 c. e. of alcohol 
to goats small quantities of alcohol was found in the milk, which dis¬ 
appeared after the second or third milking. No alcohol was found in 
human milk except after the consumption of considerable quantities. 

The transmission of nitrates to milk was observed by 11.1). Rich¬ 
mond. 1 When cows were given doses of 1 gram of potassium nitrate 
per day for three days the milk gave a reaction for nitrates twenty 
hours after the last dose bad been given. 

EFFECT OF FOOD ON RUTTER. 

A review of recent investigations upon the influence of food upon 
the qualities of butter fat has been given by W. Frear. r> Adolf Mayer” 
noticed that when cows were fed 4.4 pounds of cane sugar per animal 

1 Monsit., prakt. Tierlieilkunclu, If, No. 1); aim. in Chc.in. Centbl., 1893, i, p, 102. 

-Arch, wissensch. u. prakt. Tiorhoilkumle, 18, No. 3 and 4; aim. in Dent. lamlw, 
Presse, 1893, pp. 290, 308, 344, 352, 350. 

a Molk. 55 tg. 0 (1892), p. 5; aim, in ViorteljnUr. Uhnm* Xahr. n. (kumsamtk 7, p. 7, 
and E. S. E., vol. iv, p. 311. 

4 Analyst, 1893, p. 279; aim. in E. S. R., vol. v, p. 014. 

ft Agl. SniaiK'-o, 7 (1893), pp. 120*111. 

«Milch 55 tg., 21 (1892), pp, 45 50; aim. in E. S. R., vol.in, p.744. 
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daily the melting point and point of solidification of the fat both 
decreased and the volatile fatty acids increased. Continuing this study, 
the same author 1 found that concentrated lactic acid (50 e. c.) ami vola¬ 
tile fatty acids from a stearin factory (100 c. c.) showed no effect on the 
volatile fatty acids of the butter. He gi ves a list of coarse and concen¬ 
trated foods arranged in the order in which, they increased the volatile 
fatty acids. His results afford considerable support to the hypothesis 
that rations rich in carbohydrates have a favorable effect in increasing* 
the volatile fatty acids. He traces no connection between the fat in the 
food and that in the butter. The melting point and point of crystalliza¬ 
tion decreased as lactation advanced. The effect of the feeding stuffs 
on hardness was the reverse of the effect on the volatile fatty acids. 

F. W. Morse 2 found that corn meal had no effect on the volatile fatty 
acids, but gave a harder butter; gluten meal raised the iodine number; 
cotton-seed meal lowered the volatile acids and the iodine number; and 
clover hay appeared to increase the volatile acids. Olein increased the 
volatile fatty acids, while cotton-seed oil, palm oil, corn oil, cocoanut oil, 
and stearin caused the volatile acids and iodine number to vary accord¬ 
ing to their own content of volatile fatty acids and their iodine numbers, 
the volatile acids fed decreasing those of the butter and the high iodine 
number increasing that of the butter. The results of these trials “do 
not agree with the theory that milk fat is formed from the albuminoids 
only of the food constituents and that fats in the food do not enter into 
the fat of the milk. Of the constituents of corn meal, the gluten or albu¬ 
minoids had the property of affecting the volatile acids in the butter, 
while the starch and oil affected the iodine number, the former decreas¬ 
ing and the latter increasing it.” In agreement with the above, A. II. 
Wood 3 affirms that butter produced on corn meal was decidedly harder 
than that produced on gluten meal and cotton-seed meal. 

J. Wilson, I). B. Bisbee, and F. A. Leighton: 1 observed that sugar beets 
produced a better butter than potatoes, although “the higher grades of 
butter can not be made from heavy feeding of either raw sugar beets or 
raw potatoes.” E. B. Lloyd 5 states that butter produced on steamed 
cotton seed was superior to that produced on either raw cotton seed or 
on cotton-seed meal. 

1 Landw. Vers. Stat., 41 pp. 14-35; abs. in E. 8. E., vol. r v, p. 509. 

- N. H. Sta. BnL No. 16; aba. in E. S. K. ? vol. iv, p. 662. 

3 N. H. Sta. Bid. No. 18; abs. in E. S. R., vol. v, p. 688, 

« Iowa Sta. Bui. No. 17; abs. in E. S. R., vol. i v, p. 181. 

6 Miss. Sta. Bui, No. 21; abs. in E. S. R., vol. iv, p. 259. 




ABSTRACTS OF PUBLICATIONS OF THE AGRICULTURAL EXPERIMENT STATIONS 


CHEMISTRY. 

E. W. Allen, Editor. 

On the Gunning-Kjeldahl method and a modification applicable 
in the presence of nitrates, A. L. Weston (Connecticut State St a. 
Report for 1893 , part Ilfpp . 171-174). —This is a reprint of Bulletin No. 
112 of the station (B. S. B,., vol. IV, p. 336), with the addition of twelve 
comparisons of the method as modified for nitrates with the Sehulze- 
Tiemaim and Scovell-Jodlbauer methods. 

The average of the 37 determinations by the Scovell-Jodlbauer method is 4.65 per 
cent, by the proposed method 4.66 per cent. The greatest discrepancy in any instance 
is 0.1 per cent, the average discrepancy 0.05 per cent. In 13 cases the proposed 
method gave the lower result, in 21 cases the higher result, and in 3 instances both 
gave the same result. 


METEOROLOGY. 

W. H. Beal, Editor. 

Rainfall record, W. II. Heileman ( Iowa ■ Sta. Bui , No. 23, p. 940 ),— 
A record of rainfall (including melted snow) from March 1 to August 
31,1893. 


FERTILIZERS. 


W. H. Beal, Editor. 

Soils and fertilizers, part I, P. Schweitzer (Missouri Sta . Bui. 
No. 19 , Oct., 1892$ pp. 30). —This is a popular discussion of these subjects 
under the following heads: Formation, alteration, and properties of 
soils; the composition with, reference to fertilizing constituents of differ¬ 
ent farm crops; principles underlying the use of manures, with fertilizer 
mixtures for different crops; and green manuring. 
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Results of experiments with fertilizers on different classes of 
soil, C. S. Phelps (Connecticut Storm. Sta. Bui. No. 10, Mar., .1893, pp. 
16). —This is a reprint of an article published, in the Annual 'Report of 
the station for 1892 (E. S. It., yol. v, p. 573). 

Cooperative soil tests with fertilizers on cotton, J. S, Nkwman 
(South Carolina Sta. Bui. No. 12, May, 1893, pp. 19).— u For the purpose 
of studying the chemical defects of the different typical soils of the 
State, 77 prepared fertilizers were furnished to 11 farmers in as many 
counties, with, instructions as to the method of conducting experiments. 
The fertilizers used were nitrate of soda, cotton-seed meal, acid phosphate, 
floats, and kainit, singly and combined, and stable manure. The soils 
used were generally of a sandy ch aracter witl i saildy or clay subsoil. Th o 
yield of seed cotton at first and second picking, total yield, and increase 
due to the different fertilizers are tabulated. The results in a number 
of cases were inconclusive on account of irregularity of the soil selected 
and the unfavorableness of the season. In two eases at least (wan dy 1 can i 
with red clay or sandy clay subsoil) the results indicated that phosphoric 
acid was the element most needed, and that it hastened maturity; in 
one experiment (on sandy soil with yellow sandy subsoil) kainit gave 
the best results, although this might have been partly due a to the con¬ 
servation of moisture by the kainit during the period of drought in 
July; 77 but the results in general appear to favor the use of a complete 
fertilizer. 

General discussion on commercial fertilizers, 0. A. Goess- 
Mann (Masmchmetts State Sta. Bui. No. 51, Mar., 1894, pp. 1-6). —Brief 
popular statements are given regarding the selection, valuation, and 
use of commercial fertilizers, accompanied by a schedule of trade values 
of fertilizing ingredients for 1894. 

Fertilizer inspection and analysis in North Carolina, II. B. 

Battle (North Carolina Sla. Special Buis. Non. 16, Feb. 21, 1891, pp. 
9; 17, Mar. 10, 1891, pp. 12; and 18, Mar. 24, 1891, pp. 13). —These 
bulletins give a digest of the State fertilizer laws, explanations of 
terms used in fertilizer analysis, notes on valuation, freight rates from 
the seaboard, to interior points, and tabulated analyses and valuations 
of 214 samples of fertilizing materials, including compound fertilizers, 
acid phosphates, and kainit, collected during the season of .1894. 

Fertilizer inspection and analysis in South Carolina (South 
Carolina Sta. Bute. Nos . 11, Apr., 1893, pp. 16; and 13, duly, 1893, pp, 
25 ).—Notes are given on methods of collecting samples, a. schedule of 
rates of commercial valuations, and tabulated analyses and valuations 
of 272 samples of fertilizing materials, including ammoniated fert ilizers, 
acid phosphates, cotton-seed meal, and kainit, collected during the sea¬ 
son of 1893. 

Fertilizer inspection and analysis in West Virginia, J, A. 
Myers and It. J. I)k Rogue ( West Virginia Sta. But. Ml 31, Dec*., 
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1893 1 pp. 273-283 ).—-This bulletin gives general statements regarding 
the operations of the fertilizer control, advice as to the selection of 
fertilizers, schedules of trade values of fertilizing materials and. notes 
on valuation, text of* the State fertilizer law, directions for sampling, 
instructions to manufacturers and general agents, and tabulated 
analyses and valuations of 142 samples of commercial fertilizers. 


- ' FIELD CROPS. 

F. Dug gar, Editor . 

A study of the ripening of corn, 0. F. Gurtiss and G. E. Pat¬ 
rick: (Iowa 8ta. Bid. No. 23, pp. 874-880 ).—Five fifth-acre plats of corn 
were cut September 17 and 24, and October 1, 8, and 15, respectively, 
and shocked in the field. An adjoining plat of equal size was deft 
standing in the field until December 17, when it was harvested. The 
corn on all the plats was husked December 17 and brought in, at winch 
time samples were taken of the corn and fodder of each cutting and 
analyzed. The yield of corn on the different plats ranged from 53.6 
to 64,3 bushels per acre, increasing gradually up to the fourth date of 
cutting. The analyses of the kernels, cobs, and stover from each plat 
are tabulated. From these data the following yields of nutrients per 
acre are calculated: 


Calculated yield of nutrientper acre in corn, at different cuttings. 





Stover, 



Kernels. 

. 

Plat 1, 
cut 
Sept. 
17, 

Plat 2, 
cut 
Sept. 
24. 

Plat 3, 
cut. 
Oct, 1, 

Platt, 
cut 
Oct. 8. 

Plat 5, 
cut 

Oct. 15. 

Plat 6, 
left 
stand¬ 
ing. 

Platl, 
cut 
. sept. 
17. 

Plat 2, 
cut 
Sept. 
24. 

Plata, 
cut 
Oct. 1. 

Plat 4, 
cut 
Oct. 8. 

Plat5, 

cut 

Oct. 

15. 


Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Ash .... 

337 ■ 


282 

303 

*190 

118 

44 

50 

50 

44 

47 

Ether extract (fat).... 

88 i 

! 38 

4 

11 

" ■ 5 

0 

.120 

143 

154 

175 

151 

Nitrogen-free extract, 

.1,740 

1,024 

1,520 

1,708 

1,659 

1,019 

2,196 

2, 355 

2,558 

2,577 

2, 299 

Crude fiber ..! 

1,078 ; 

3,282 

1, 203 

1,179 

1,070 

712 

07 

09 

71 

64 

52 

Crude protein. 

200 

33S> 

1.70 

171 

122 

85 

301 

309 

301 

334 

313 

Total dry matter. 

3, 48!) 

| 3,850 

[ ... _ 

3, 321 

8,372 

3, 058 

1,940 

faTTST 

2,920 

3,104 

3,194 

2,802 


Plat 1 was cut when the kernels were in what would be termed the a dough ” 
stage, not quite all dented, and the stalks and leaves were yet entirely green; plat 
2, corn well dented and the blades just beginning to dry; plat 3, corn well ripened 
and the blades about half dry ; plat 4, corn thoroughly ripened and the blades and 
husks rapidly drying up; plat 5, blades and husks nearly all dry, only a few of the 
middle and more protected blades yet green, stalks also drying out considerable; 
plat 6, sample in tbe usual storm-beaten condition of Iowa stalk Helds in Decem¬ 
ber.. * * * 

It will be. seen from these tables that the largest amount of dry matter in the 
stover was secured at the time of cutting the second plat, September 24, and the 
greatest amount of dry matter secured in the kernels was reached at the time of oat- 
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ting the third plat; and that the highest aggregate dry matter from an acre, 6,782 
pounds, in the stover and kernels combined, was secured from the second cutting, 
and the next highest, 6,515 pounds, from the third cutting. 

These results indicate that the best time for cutting the corn under investigation 
was from September 24 to October 1, * * * 

The results show a striking loss entailed by [leaving the com standing in the field 
until December], amounting, first, to nearly half the product in yield, and, second, a 
depreciation in feeding value. 

Experiments with corn, R. H. Miller and E. H. Brinkley 
(Maryland 8ta. Bui. No . 25, Mar,, 1894, pp. 26-29). 

Synopsis.— The experiments come under the following heads: (1) Distance, (2) depth 
of cultivation, and (3) effect of lime and of manure from a poorly-balanced and 
from a well-balanced ration. The results were in favor of (1) narrow rows, 
(2) shallow cultivation, and (3) the application of lime; manure from a well- 
balanced ration gave slightly better results than that from a poorly-balanced 
ration. 

IHstanee ,—On 4 plats the rows were 3 feet. 8 inches apart and the 
stalks 15 inches apart in the row; on 4 plats the rows were 5 feet apart 
and the stalks 12 inches in the row. The yield of grain was in the wide 
rows 40 bushels 38 pounds per acre, and in the narrow rows 50 bushels 
52 pounds, The stover on the wide rows yielded 3,780 pounds, on the 
narrow rows 5,443 pounds per acre. 

Depth of cultivation .-—Cultivation to a depth of 3 to 34 inches 
resulted in a yield of 44 bushels 31 pounds of corn and 3,212 pounds of 
stover per acre; to a depth of 5 to 0 inches, 38 bushels 40 pounds and 
3,040 pounds of stover per acre. 

Fertilizers .—The plat treated with lime yielded more stover and 34.7 
per cent more corn than that receiving* no lime. Manure frpm a well- 
balanced nitrogenous ration gave a yield of 38 bushels 30 pounds of 
com and 2,544 pounds of stover per acre, against a yield of 37 bushels 
34 pounds of corn and 2,288 pounds of stover with manure from a poorly* 
balanced ration. 

Experiments with potatoes, R. 11. Miller and E. H. Brinkley 
(Maryland &Ha. Bui. No. 25, Mar., 1894, pp. 29-4:1 ).—These embrace 
experiments with fertilizers, varieties, methods of cultivation, and treat¬ 
ment for scab and blight. 

The use of fertilizers was not profitable. Of three varieties of potatoes 
tested Queen gave the largest yield. The rows which were hilled up at 
the last working, June 21, afforded a yield slightly larger than that result¬ 
ing from flat culture. Subsoiling resulted in a considerable decrease 
in yield. Treatment of seed potatoes with corrosive sublimate solution 
largely increased the yield, and reduced the percentage of scabby 
merchantable potatoes from 41.9 per cent on the untreated plat to 8.4 
per cent on the treated plat. Late digging did noi increase the amount 
of scab. The use of Bordeaux mixture for blight increased the yield 
41 per cent. Spraying July 20, August 13, and September 11 was 
more effective than spraying August 4, August 13, and September 4. 
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Experiments with potatoes, J. E. C. I>u Pre (South Carolina Sta. 
Bui No. 9, n. ser,, Mar., 1893, pp. 11 ).—Experiments were conducted on 
distance, size of cuttings, and 47 varieties. Burbank potatoes were 
planted whole and cut to one and two eyes; the bud end, stem end,-and 
middle portion of the tuber were also planted. The distance given was 
30 by 20 inches. Pieces containing one or two eyes and those con¬ 
sisting* of the bud end gave the largest yield, followed by whole potatoes, 
middles, and stem ends, in the order named. 

Cuttings of Early Pose, containing one or two eyes, were used in the 
distance experiments. The largest yield was made when the distance 
was least, 30 by 12 inches. Tabulated data give the yields, time of 
maturing, keeping qualities, and brief descriptions of 47 varieties. 

Cooperative test of sugar beets, I. P. Egberts (New York Cor¬ 
nell Sta. Bui. No. 63, Mar., 1894, pp. 39-44). —Beet seed was sent to 70 
farmers in 51 counties in the State. Thirty farmers sent in samples of 
beets for analysis. In 31 samples analyzed the highest sugar content 
was 14.71 per cent. The largest yield was 44 tons per acre, and the 
smallest 7.05 tons. In 8 experiments Dippe Klein Wanzleben averaged 
24.03 tons per acre, containing 12.80 per cent of sugar, and averaging 
40.20 ounces as the gross weight of a beet. In 13 experiments Knauer 
Imperial yielded 20.19 tons per acre, containing 12.49 per cent of sugar; 
the beets averaged 39.55 ounces in weight. In 7 experiments Vilmorin 
Richest averaged 14.03 tons per acre, containing 13.19 per cent of sugar; 
the beets averaged 34.37 ounces in weight. 

In 5 experiments on clay soil the average yield was 12.77 tons per 
acre, the average sugar content 12.54 per cent, and the average weight 
of individual beets, 31.8 ounces; on clay loam the yield was 22.24 tons 
per acre, containing 13.08 per cent of sugar, and averaging 31.70 ounces 
per beet: and on sandy loam and clay the average yield of 11 experi¬ 
ments was 27.98 tons per acre, containing 12,0 per cent of sugar, and 
a veraging 45.87 ounces per beet. Different soils influenced the per¬ 
centage of sugar less than did the variety. 

Sugar beets in Iowa, 1893, G. E. Patrick: and O. II. Pauelskn 
(Iowa Sta. Bui No, 23, pp. 925-939). —Thirty-three farmers living in 
20 counties sent samples of beets to the station for analysis. The 
average sugar content of 55 samples of beets was 11.94 per cent with 
a purity of 70.1. Eight farmers conducted a test to determine the 
effect of early and late harvesting on the character of the beets. The 
average results showed that early harvesting (October 2 to 9) gave 
beets with 11.53 per cent of sugar and 73.34 purity. Beets harvested 
October 20 to November 1 averaged 13.31 per cent of sugar and 81.00 
purity. Tabulated data are given showing the results of analyses and 
details of culture. 

Field experiments with sugar cane, W. O, Stubbs (Louisiana Stas m 
Bui No. 24 (second series), pp. '785-810), 

Synopsis. —Condensed meteorological records for 1886 to 1893, inclusive, are given 
and the effects of climatic conditions, methods of cultivation, and drainage are 
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discussed. Various experiments on planting earn* are described. The results 
were in fever of (1) narrow rows, (2) distances of 12 to 15 indies between the 
plants in the row, (3) the use of the upper part of the cane for planting, ( I ) not 
more than a double line of canes in the planting furrow, and (5) not cutting seed 
cane. Results are inconclusive regarding the relati ve values of plant and stub¬ 
ble cane for seed. 

From a study of the meteorological conditions for eight, years, 44 we, 
find that a dry warm winter followed by a moderately dry spring, and 
this in turn succeeded by a hot wet summer, are conditions favorable 
to maximum growth of cane. It seems, too, that a dry cool autumn, 
beginning early in September, is necessary to produce a large sugar 
content. 

“After the cane is laid by frequent showers of considerable intensity 
appear highly beneficial, and if not supplied the crop will not reach the 
maximum tonnage.” 

In the cultivation of cane at the station the cultivator is used to the 
exclusion of the turn plow. The value of irrigation has not been thor¬ 
oughly determined on account of seasonable rains. 1 >rainage appeared 
to increase the tonnage, decreased the sugar content, and increased the 
resistance of cane to frost. 

Experiments to determine the best width of rows were conducted 
on one series of plats for four years, on another series for three years, 
and on a third series for two years. Only the first series was tile- 
drained (in February, 1801). Striped cane only was used on the first 
series; both purple and striped cane on the others. The average results 
were as follows: 

(1) For four years: Rows 3 feet apart yielded 31.60 tons of cane per 
acre; 4 feet, 30.76 tons; 5 feet, 33.96 tons; 6 feet, 31.54 tons; 7 feet, 
31.45 tons ; and 8 feet, 29.34 tons. 

(2) For three years: Rows 3 feet apart yielded 31.11 tons per acre; 4 
feet, 28.91 tons; and 5 feet, 28.25 tons. 

(3) For two years: Rows 5 feet apart yielded 35.41 tons per acre; 
and 6 feet, 32.75 tons. 

Purple cane does not increase in tonnage with decrease of width of 
rows, as does the striped cane. In fact the yield of striped cane is 
almost inversely as the width of rows. To determine the best distance 
in the row the buds were sprouted, and each sprout with the section of 
cane adherent to it planted at 6,12, and 18 inches apart. The follow¬ 
ing table gives the results: 

Effect of distance of planting on yield of cane. 


1 N umber stalks per acre. - \ , j 

I......... Average ! 

Oistancc in row. j A * weight oh Yield, Sucrose, 

| March. .Tunc, A ™‘“” stalks. I 

i i Pounds. . Tom. Per emt, 

6 inches .... 17,000 72,025 30, 050 j 2. J 7 42.55 0.10 

12 inches. 8,840 51,188 32,004 | 2.40 0.00 8,33 

18 inches.! 5.805 37,230 29,070 j 2.00 37,24 8.1)0 








FIELD CROPS. 


981 


Suckering depends largely upon room—the greater the distance apart the greater 
the number of suckers. It further appears that there is no practical end to the 
process of suckering, provided ample room for such multiplication he given. * *. * 

For practical purpose, it may be stated that plant cane, standing 12 to 18 inches 
apart in early spring, may fill up and make a most excellent crop by the fall. 

The following figures give the average results of planting different 
parts of the cane for four years: The upper half yielded 38.60 tons of 
cane per acre; the middle third, 32.53 tons; and the lower third, 32.19 
tons. The plats on which the lower half and upper third of the cane 
were planted were unfavorably situated and gave results lower than 
the above figures. The first year’s experiments on the effect of plant¬ 
ing yearly “tops from tops,” “middles from middles,” etc., are tabu¬ 
lated* 

More than two lines of canes in'the row planted without hip was 
found to be a waste of cane. In seasons when seed cane is scarce and 
of good quality one stalk with a good lap is recommended. 

When cane was planted in the fall, cutting the seed cane reduced 
the yield the first year, but not in subsequent seasons. 

Data regarding the relative value of plant cane and stubble cane for 
seed purposes are given, but no conclusions are drawn. 

Tobacco, A. J. -Bondurant ( Alabama College 8ta. Bui No . 51, 
j Feb,, 1894 , pp. 18-29 ).—The record is given of an experiment in growing 
14 varieties of tobacco; statements concerning the method of manuring, 
cultivating, and curing; and experts’ reports on the character of the 
tobacco. Statistics are given on tobacco production in 16 States, The 
following table gives the yield of 14 varieties of tobacco grown at the 
station on “ branch bottom ” and on white sandy soil, liberally ferti¬ 
lized: 


Yield per acre af cured tobacco on sandy bottom and white sandy upland soil . 


Plat 

No. 

Names of varieties. 

Yield pel 
cured to 

On bot¬ 
tom land. 

[' acre of 
Imoco— 

On 

upland. 

Type. 



Pounds. 

Pounds. 


1 

(km s stuck Spanish....... 

3,020.0 

1,242.8 

Cigar. 

2 

: Connecticut Seed Leaf —..> 

1,268.4 

1,505.4 

Cigar. 

4 

Havana Seed Leaf...! 

852. <; 

881.4 

Cigar. 

8 

Vuelta do Aba,jo.....; 

1, 43(i. 4 

439.4 

Cigar. 

13 

Pure Havana....... 

814.8 

452.4 

Cigar. 

3 

■ Conqueror....-.....'. 

1,1(53.4 

1,645.8 

Plug. 

5 

■ Hester...... ..... 

l 1,192.8 

998.4 

Plug. 

6 


1, 247.4 

1, 591.2 

Plug. 

7 

Lbifg Leaf Gooch .......... 

1,159.2 

1,294.8 

Plug. 

o 

Yellow Orinoco ..... 

3,310.4 

1,744, 6 

Plug. 

10 

White Stem Orinoco......... 

1,104.6 

1,271.4 

Plug. ; 

li 

Burley - -....„ .... 

1,176,0 

1.235.0 

Plug. 

12 

Gold Finder .......- 

688,8 

720.2 

Ping. 

14 

Yellow Pryor....... 

575.4 

860.0* 

Plug. 


As far an experiments have progressed at the'"station, the indications are that 
tobacco of good quality, particularly for maunfactoring plug, lor pipe smoking, and 
cigarettes, and possibly for cigars, can he raised in tins part of Alabama at a profit, 

" 22431—Iso. 10-4 
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From hsu npies Kent to the station for examination, from (Ufforonf parts of the State, 
it is fair to conclude that, in that portion of ilie State bordering on the Gulf const 
tobacco of good, qualify, tine flavor for wrappers, binders, and fillers for cigars, can 
be produced. 


HORTICULTURE. 

Varieties of beans, J. F. O.'Du Fee (Mouth Carolina Mia. Bui .No. 10 ? 
n. ser., Apr., 1893, pp. 8 ).—Brief notes on 34 varieties of beans. Of the 
dwarf beaus the wax varieties were more generally injured by rust 
than the green-podded varieties. The following did well : Flageolet 
Wax, Yosemite Mammoth Wax, Long. Yellow Six Weeks, Early Red- 
Eye China, Early Tied Valentine, Henderson Earliest Valentine, Fed 
Speckled Valentine, and all of the strains of Refugee. Of the pole 
beans, Golden Wax and Early Golden Cluster Wax were preferred. 

Results of crossing cucurbits, L. H. Pamme n (Iowa Mia. Bui No. 
23, pp. 906-917, jigs. 3 ).—The crop of 1893 from seed produced in 1802 
confirmed the results of previous experiments, reported in I'Uilletin No. 
10 of the station (E. S. IL, vol. iv, p. 720), and led to the following* con¬ 
clusions*. 

(1) That pumpkins (Cuourbila pvpo) and Hqnashow (('nmrhUu maxima) will not 
hybridize. 

(2) That pumpkins and watermelons (CUnillus ru-lyaris) will not “nuxvVuor will 
squashes and melons “mix.” 

(3) Cucumbers (Cuenmrs sativw), sugar [melons] ami muskmckms [Cuctmh melo) 
will not hybridize, nor will they 44 mix M with pumpkins. 

(4 ) The different forms of Ciumrhita maxima will readily cross with each other, 

(5) The forms ol* Cnpurbila pupa, such as the Long Wartcd, Nest Egg (hmrd, Vegeta¬ 
ble Muutow, Now Golden Bush, Bush Scalloped, Italian Striped, Perfoefe (torn, Com¬ 
mon Pumpkin, ami Sweet Sugar, will readily cross with each other. 

(6) The hermaphrodite flowers of muskmelon are self-impotent, and this is true 
also of some squashes. 

(7) Certain varieties are prepotent, as shown in character of fruit, vine, and leaf. 
The prepotency is, however, often not well defined, both parents transmitting 
equally. 

The use of sand cherries for stocks, J. L. Rudd and N. E. Han¬ 
sen (Iowa Mta. Bui No. 22, pp. 8(j2~8o , r )).—Five varieties of plums, 1 of 
peaches, and 4 ot cherries were crown grafted on the sand cherry stock. 
A large proportion of the grafts failed to grow. “The sand cherry is 
not a desirable stock or else it needs special management and treat¬ 
ment which we do not as yet understand.” Nine varieties of plums 
and 6 varieties of cherries were budded on the sand cherry stud most 
of the buds united. “The sand cherry stock is not as favorable for 
rapid work as the Mahaleb on account of its numerous branches (‘lose 
to the ground,” 

Vegetables and small fruits, 4. H. Robinson (Maryland Mta. Bui 
No, 2o r Mm\, 1891, pjK 12-33), — General statements are madt> op cub 
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tivatiug*, marketing', and fertilizing'tomatoes; notes on the insect and 
fungus foes of the grape and strawberry; brief statements regarding 
cantaloupes, watermelons, blackberries, raspberries, and potatoes; tabu¬ 
lated data, giving the gross and net prices of tomatoes in the markets 
of Baltimore, Washington, Wheeling, and Pittsburg; and notes on 22 
varieties of tomatoes and 43 of strawberries. 

Treatment is suggested for the scale insect of the grape and the 
strawberry root louse {Aphis forbed), and reference is made to the 
injury done by the strawberry weevil (Anthonomm museulus ). 

Of the four markets mentioned Pittsburg was the most profitable for 
a shipment of tomatoes made August 2, the net returns in that market 
being $1.58 per bushel; in the Wheeling market, 84 cents; and in the 
Washington and Baltimore markets 12 cents. 

The best early varieties of strawberries were Michel Early, Hoffman, 
and Van Deman. Gandy was the best of the late varieties. The 
Netted Gem was the earliest cantaloupe. The Early Harvest and Wil¬ 
son, Jr., raspberries were preferred to all others tested. 

Variety tests of garden vegetables, F. A. Waugh (Oklahoma 8t«. 
Bui. No. 9 , Jan., 1894 , pp. 1-37). —Descriptive notes are given on (> varie¬ 
ties of peas, 15 of beans, 30 of muslanelons, 30 of watermelons, 23 of 
cucumbers, 7 of beets. 5 of radishes, 15 of lettuce, 7 of potatoes, and G of 
turnips. The following are commended: Champion of England pea; 
Henderson Bush Lima bean; Jenny Lind, Perfection, and Banquet 
muskmelons; Hungarian Honey, Mountain Sprout, Jones Jumbo, and 
Vick Extra Early watermelons; Wethersfield Chicago Pickle cucum¬ 
ber; Long Dark Blood, Early Blood Turnip, and Early Bed Turnip 
beets; White Str'asburg radish; Hanson, Boston Market, and New 
York lettuce; Beauty of Beauties potato; Early White Flat Dutch 
turnip; and Mammoth Sandwich Island salsify. A glossary of scien¬ 
tific terms used in the description of varieties is given. 

The Japanese plums in North America, L. II. Bailey (New York 
Cornell 8'to. BuL No. 63, Jan., 1894, pp. 36, pis. 3, jigs. 42). 

8ynopdx .—Doseript i ons of 33 named varieties with statements regarding the dissem¬ 
ination in America-, the botanical relationships, andthe economic eharaetoristicH 
of Japanese, plums, A list of varieties subject, to injury by spring frosts at 
different localities, the record of the dates of blooming of 15 variet ies a t Denton, 
Aid., and notes on the weaknesses and diseases of Japanese plums are given. 

In this bulletin the Japanese class names are discarded and the fol¬ 
lowing classification adopted: 

Yellow-skinned plums—Georgeson, Normand, Kerr, and Ogon. 

Bed-skinned plums, yellow flesh—Abundance, Berckmans, Burbank, 
Kelsey, Long Fruit, Munson, Perfection, Strawberry, Babcock, Bailey, 
Berger, Chabot, Mam, Orient, Bed Nagate, Willard, and Yosebe; red 
flesh.—Delaware, Heikes, Satsunia, Hale, Late'Blood, and IJchi-Beni. 

The following summary is taken from the bulletin: 

(1) Twenty-four years ago a plum was introduced into California, from Japan 
which proved to belong to a species heretofore unknown in America, It was first 
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fruited by the late John Kelsey, of Berkeley, Cal., and for him it wjis named. It 
began to attract wide attention about ten years ago. 

(2) This plum, belongs to the species Prnnits hijlora , which is supposed to be native, 
to Chin a,, but which is unknown in a wild state. Subsequent, importations have, 
been made from Japan, and at the present time about thirty varieties are snore or 
less known and disseminated. 

(3) These, Japanese plums are, distinguished from the eoimnon Doiuesticu plums 
by their generally more pointed or heart-shaped fruit which lias a deep groove or 
suture upon one side, by a longer-keeping flesh and generally a loss winged pit. In 
other botanical features they differ in commonly bearing three or more winter buds 
at a joint, instead of one, in the light-colored rough bark, flowers usually in twos or 
threes, leaves long-obovate or elliptic and finely serrate. They are closely allied in 
botanical characters to some types of native plums. 

(4) The nomenclature of the varieties is much confused, largely because the Jap¬ 
anese names are used for groups or classes and not for specific varieties; and there 
is no uniformity even in the generic application of these names, It is essential to an 
exact understanding of this fruit, therefore, that the Japanese class names he dis¬ 
carded in this country. 

(5) While importations from Japan have been made freely, there arc probably 
many more good varieties in that country which have not reached. America; but we 
must look for most permanent progress in the future from American offspring. 

(6) The Japanese plums differ amongst themselves greatly in hardiness. The Kel¬ 
sey is adapted only to the States south of Virginia and to the warmer parts of the 
Pacific coast, hut other varieties are. fully hardy in parts of Connecticut, Ontario, 
New York, and Iowa. 

(7) The varieties now known to he hardy in the plum regions of New York are 
Burbank, Abundance, Willard, Ogon, Satsuma, Chabot, Yosebe, and Berger; and 
others give promise of being as hardy as these. 

(8) The period of ripening of the various kinds extends over a long season, run¬ 
ning, in New York, from the middle of July to the middle of September. The same 
variety does not always appear to ripen at the same period in successive years. This 
is especially true of the Kelsey, which, sometimes varies through.a period • of three 
months. In New York, the earliest market variety which has been tested appears 
to be Willard, followed closely by Ogon, then Abundance and Be re k mans, and Bur¬ 
bank still later. Kelsey is generally the latest, of all the varieties. 

(9) Most of the Japanese plums keep for several days, and some of them even for 
two weeks, after they are ripe. Satsuma is one of the host, keepers known in the 
north. 

(1.0) The larger part of the varieties are red with deep yellow flesh, and the Sat¬ 
suma and a few varieties less known, have deop red flesh. There are only four well- 
known yellow varieties. There are eight freestones, as follows: Ogon, Willard, 
Kelsey, Berger, Maru, Munson, Norma,nd, Yosebe. 

(11) The varieties which can he most confidently recommended at the present 
time are Abundance, Burbank, Willard, Kerr, Berckmans, Maru, Bed Nagate, Oita- 
hot, Satsuma, and perhaps Ogon. Kelsey is recommended for the South. 

(12) The chief weaknesses of the Japanese plums are too early bloom of some 
varieties and liability to the fruit-rot fungus. Amongst their advantages are par¬ 
tial immunity from black knot and leaf blight, and often a partial freedom from 
curculio injury. 

(13) Altogether the Japanese plums constitute the most important type of fruit 
introduced into North America during the last, quarter of a century, and they should 
receive careful tests in all parts of the country. 

Experiments with small fruits, J. Troop (Indiana Sta, Bui No. 
48, Jan., 1894,pjn 14). —Notes ami tabulated data are given on varieties 
of strawberries, raspberries, blackberries, currants, and gooseberries; 
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condensed reports on varieties of small fruits grown at the substations 
in Lagrange, Marion, and Floyd counties, and a suggestion regarding 
flic use of irrigation by small fruit Guitarists. Of 81 varieties of straw¬ 
berries tested Brunette, Baback No. 5, Katie, Greenville, Parker "Earle, 
‘Enhance, Lovett, and Warfield are recommended for the home garden. 
Of 2b varieties of raspberries Outhbert and Thompson Early were 
the best among the reds, and ranked high in hardiness and produc¬ 
tiveness. Of the blacks Conrath, Cromwell, and Kansas proved to be 
promising new varieties. Twenty-one varieties of blackberries are 
reported on. Early Harvest proved to be too tender, Topsy lacked 
productiveness, and Windom lacked both vigor and productiveness. 
Farmers are cautioned against planting the Evergreen blackberry. 
Twelve varieties of currants and 7 of gooseberries were tested; of the 
latter Champion, Downing, and Early Orange are recommended, either 
for family use or for market. 

A brief note on irrigation in fruit culture is given. 

A stream of water 1 inch wide and 1 inch deep flowing at the rate 
of 4 miles an hour will supply 25,920 gallons in twenty-four hours, or 
sufficient to (‘over 1 acre nearly 1 inch deep. 

Brief notes on the gooseberry sawfly (Kematm ventricosus) and the 
currant borer ( Sesia Ujmli/ormiis) are given. 

Red raspberries and distribution of plants, L. F. Kinney 
(Rhode Island Sta. BuL No. 27, Mar., 1894, pp. 8~1. 7, Jigs, 3). —Brief 
notes are given on the raspberry crop of Rhode Island, on 7 varieties of 
raspberries, and on the treatment of raspberry plants. Cuthbert proved 
superior to all other kinds in the station trials. A few raspberry, 
strawberry, and chrysanthemum plants will be distributed by the 
station to residents of the State. 

Varieties of fruits, W. M. Munson (Maine Bia, Bui . No. 6’, Jan 
189-1, pp. 3 ).—lasts of varieties of apples, pears, plums, cherries, black¬ 
berries, raspberries, currants, gooseberries, strawberries, and grapes 
recommended for culture in different portions of the State. 

Rose hybrids, J. L. Bunn and N. E. Hansen (Joint 81a. BuL 'No. 22 
pp. 8$ti-8(il), —Tn most of the crosses made the Russian type of Rosa 
rugosa was used as the pistillate parent. Many varieties of cultivated 
roses, mainly of the Hybrid Perpetual and *Tea classes, supplied the 
pollen. Thirteen hundred flowers were crossed and 20,001) seeds 
secured. General Jacqueminot was used as the staminate parent in 
497 cases. With this cross the results were as follows: 

(.1) The staminate parent, Gen. Jacqueminot, lias materially modified the foliage. 

(2) The hybrid seedlings greatly exceed the pure seedlings m vigor of growth. 

(3) The hybrid seedlings show a. tendency to early blooming not indicated by the 

.pure rugosa seedlings. * * * 

Our experience in these crosses and in all our crosses of the orchard fruits indicates 
the best results from the use of very dry pollen. * ■* * In some eases we secured 

a good stand with that only partially dried. 
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DISEASES OF PLANTS, 

Waltku IE Evans, Editor. 

Pear leaf blight, B* F. Kenney' ( Rhode Inland tfla. IhtL No, PI, Mar,, 
IW-l, pp. . 7 - 7 ', Jiff*. •?').— Illustrated descriptions and notes on the treat* 
ment of the pear leaf blight (Jintomonporium maeulatim). Four trees 
were selected during the past season for treatment for leaf blight. 
The treatment given all the trees was essentially the same, and con¬ 
sisted of five applications of Bordeaux mixture prepared by the usual 
formula. The dates of application were May 9 and MO, June 20, July 
11, and August 2. The check trees had their foliage and fruit entirely 
destroyed by the leaf blight, while those treated made thrifty growth 
during the summer and bore a considerable quantity of large and fair 
fruit. In every case the treatment given was sufficient to protect the 
trees from injury by the leaf blight and produce a good crop of fruit, 
while all other trees standing in the vicinity were attacked by the dis¬ 
ease, which caused their leaves to fall and entirely ruined the fruit. 

In order to determine the exact amount of copper which might 
adhere to the fruit, ten pears which had the mixture still visible on the 
stem and calyx ends were gathered from a treated tree. These were 
peeled and a chemical analysis of skin and steins was made. The 
average amount of copper oxide found adhering to the entire surface 
of the pear was only 0.010 of a grain. At this rate it would require 
02A pears to contain one grain of copper oxide or approximately the 
same amount of copper that would occur in 3.14 grains of copper sul¬ 
phate. It has been shown that 0.5 of a gram or 7.710 grains of copper 
sulphate per day may be absorbed for some time without injury to the 
health. This shows that fruits properly sprayed with Bordeaux mix¬ 
ture or any other copper compound are not poisonous. 

Experiments in preventing pear scab, S. A. Be a cur (Note York 
Mate 8ta* Bui, No, 67 , Feb,, IfWl, pp. fiijn. ,2). — Experiments 

were made during 1803 to test the efficacy of dilute Bordeaux mixture 
against pear scab, and to compare the value of three sprayings with two 
sprayings before the blossoms open. Since dilute Bordeaux mixture 
has given such good results when used against apple seal) its effect was 
also tested against the pear scab. No attempt was made to compare 
the merits of different fungicides. 

Some varieties of pears in the orchard were particularly susceptible 
to the attacks of the scab, and on account of its presence for several 
years had produced comparatively little first-class fruit Two of these 
varieties, namely, the White Doyenne and Seek el, were selected for the 
treatment. The White Doyennes were used simply to test the value of 
the Bordeax mixture and the Seek el trees were used for the double pur¬ 
pose' of testing the Bordeaux mixture and of comparing the value of 
two and three applications before blooming. 
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The Doyenne trees were sprayed May 10, 10, and 31, and June 12 
and 28. The Seekels were sprayed May 2, 10, 19, and 81, and June 12 
and 28. On July 1.8 it was noted that nearly every fruit on the lower 
branches of the sprayed trees was perfect, while on the unsprayed trees 
nearly every fruit was blemished by the scab. This difference between 
the sprayed and unsprayed fruit became more noticeable as the season 
advanced. 

The fruit was picked the fourth week in September and assorted into 
three grades—firsts, seconds, and culls. No use was made of the culls. 
The prices realized for the different grades of fruit were as follows: 

Comparative value of sprayed and unsprayed pears. 


Sprayed. 


Un sprayed. 


Seek el: 


Firsts . 

Seconds. 

White Doyenne: 

Firsts'.. 

Seconds 


$2.25 to $2.75 per bushel.. 

$J.75 to $2 per bushel. 

$4.50 per barrel ($1,80 per bushel). 

$2.25 per barrel ($1.20 per bushel 1. 


$1.25 to $1.75 per bushel. 

$1 to $1.20 per bushel. 

JSone. 

$2 per barrel (80 els. per bushel). 


Without counting* the cost of the extra packages and handling of 
the increased yield, the gain from treatment of the Seek el variety was 
from $4.77 to $5.57 per tree, and the White .Doyenne $6.10 per tree. 
The cost of treatment for six applications was 55.8 cents, and for five 
applications 47.6 cents. The total gain per 100 trees from the spraying 
varied from $428.10 to $562.40. The increased value of the fruit does 
not express the entire gain, as the foliage of the sprayed trees was 
much more healthy than that of the unsprayed, and the sprayed trees 
made a much better growth. 

Illustrated notes are given on the cause of the pear seal) (J WxmeUulhm 
pyrinum). The number of sprayings profitable in an ordinary season 
has not yet been definitely determined, and no doubt in rainy seasons 
more frequent applications and stronger solutions will be found neces¬ 
sary than in dry seasons, but it is probable that the amount of copper 
sulphate can not be profitably reduced below 1 pound to 11 gallons 
of mixture. Directions are given for the preparation of Bordeaux 
mixture, and suggestions as to the weighing and straining of lime. 
The author recommends the potassium ferrocyanide test, showing an 
excess of lime, as more convenient than that of weighing. lie prefers 
the use of fresh Bordeaux mixture, but conducted experiments on a 
stock solution of copper sulphate, and found that for all practical pur¬ 
poses a solution containing 2 pounds of copper sulphate per gallon may 
be safely used. Two gallons of such a solution would make 45 gallons 
of Bordeaux mixture.* Notes are given regarding spraying in rainy 
weather, and on the kinds of apparatus used. . 

The 'author's summary is as follows: 

(!) In these experiments pour seal) was successfully treated by dilute Bordeaux 
mixture containing 1 pounds of copper sulphate to 45 gallons of the mixture. 
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{2} Comparing three treatments after the buds begin to open and before the 
blossoms open with two treatments during the same period, it is still doubtful 
whether enough benefit may he gained from the former to justify the expense of the 
extra treatment. 

(2) In order to treat pear scab sueeessfuily the spraying must he done thoroughly 
and at. the right season. 

(4) The. benefits of the treatment extend to the tree as well as the fruit, as shown 
by tins inerensed vigor of the foliage and fruit, on the sprayed trees when compared 
with the unsprayed trees. 

A bibliography of pear scab and its treatment concludes the bulletin. 

Spraying potatoes, L. R. Jones ( Vermont Sta . Bui., Ac* 40 Dec., 
1893, pp. 32, JUjh. 17 ).—The author reports upon the occurrence of the 
early, blight ( Macrosporiim solani) and of the late blight (Phytophthora 
in/estans), and urges the value of preventive treatment. The early blight 
has apparently become of importance only recently. It is worse on early 
potatoes, and attacks only the vines, reducing their yield through the 
premature, death of the plant. Cool dry weather does not check the 
spread of this disease. 

The late blight has been long known, and is worse in its attack upon 
the late potatoes, being most abnudant in August and September. It 
progresses rapidly during warm moist weather and attacks the leaves, 
where it occurs as a mildew, and the tubers, causing them to rot. 

The use of Bordeaux mixture for both these diseases is recommended. 
The author tested several fungicides on potatoes, but found, as before, 
that Bordeaux mixture gave the best results. The use of Bordeaux 
mixture on the different plats showed gains of from 20 to 220 bushels 
per acre over the check plats. 

Among* the most interesting results were gains where soap was added 
to the fungicide. In the author’s opinion, the difference may be attrib¬ 
uted largely to the effect of the soap upon the ilea beetles rather than to 
its increased fungicidal action. N umerous leaves were taken at random 
and carefully counted, and those to which the soap had been applied 
showed a great reduction in the number of punctures by this insect. 

The time and rate of growth of potato tubers, and hence t he effect 
of the prema ture death of pota to tops upon the yield, was investigated, 
and it was shown that the yield of marketable tubers increased with 
the different dates of digging until October 1. The rows used in this 
test had been thoroughly sprayed with Bordeaux mixture and the 
plants remained green until the end of ►September. Harvestings were 
made, beginning August 2 and continued every ten days until Septem¬ 
ber 22. The yield August 2 was at the rate of 58 bushels per acre, the 
tubers averaging 1,6 ounces. The yield at the last digging, September 
22, was 379 bushels per acre, the tubers averaging' 5.7 ounces, showing 
the importance of preventing the early destruction of the vines. 

The cart for spraying potatoes is figured and described. 

Potato blights and their remedies. L. li. Jones { Vermont Sta* 
MuL Wo. 3(>\ pp. 4 u fujn. 3 ).—This is a popular bulletin on the subject, of the 
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early blight (Macrosporium solani) and tlie late blight, or rot ( Fhytoph - 
thora inf extern#), of tlie potato, with suggestions as to their treatment. 
The author estimates that one fourth of the crop in Vermont for the 
last four years lias been lost, due to these diseases. 

Motes on a few common fungus diseases, L. II. Pammel (Iowa Sta, 
BnL No, IS, pp, 918-923, jigs. 2). —Brief popular accounts are given of an 
oeeurrenee of plum and cherry scab ( (Jladosporium earpophUum), apple 
powdery mildew (Sphwrotkeea mali), grape downy mildew (Plasmopara 
viticola ), grape powdery mildew ( Unicitmla neeator), and rose powdery 
mildew (Sphwrotkeea pannosa), Attacks of the fungi are described and 
preventive treatments suggested. 


ENTOMOLOGY. 

Notes on injurious insects, H. Osrorn and P. A. Strrene (Iowa 
Sta, Bui, No, 23, pp, 881-903, pigs, 8), 

Synopsis ,—Popular notes on the wheat head army worm, clover hay worm, clover 
seed caterpillar, leaf folder, leaf skeleton user, cabbage worm, cheese mite, plant 
lice affecting grassroots, and the life history of a common plant louse. 

The wheat head army worm (pp. 881-883).—This insect (Leucania 
albilineata) was conspicuous during the past season by the destruction 
it caused in certain parts of the State. The most damage seems to have 
been done in the northeastern portion of the State. In 1887 it was 
abundant in the southeastern part of the State, and the loss due to its 
presence in one county was placed at $150,000. The insect is figured 
and described as follows: 

The insect; is seldom noticed except at the time when it is working upon the heads- 
of wheat or grass, and this is usually during July. At this time it is a small green 
worm, hut it rapidly grows to maturity and becomes full grown by the time that the 
wheat ripens, and at this time enters the ground and changes to the pupa stage- 
From these pupa*. a brood of moths appears during the last of July or in the early 
part of August. These deposit eggs which produce larva*, by the latter part of 
August, These larva*, however, seldom attract attention, because they work pro¬ 
miscuously upon various grasses, and unless remarkably abundant do not cause any 
such extensive injury as to attract attention. These larva*, become full grown during 
autumn, change to pupa*, in the ground, and remain in this stage until the following 
spring. In the spring moths issue, generally in the month of May, and deposit eggs 
upon grass or wheat, these producing the larva) which become so conspicuous hi 
feeding upon the heads of wheat and timothy. 

The means for its repression are parasitic insects, spraying with 
London purple or Paris green, and catching the moths with lantern 
traps. 

(Hover hay worm and clover seed caterpillar (pp. 883-887).—-Brief illus¬ 
trated descriptive notes are given on the clover hay worm (Asopia 
cost alls) and the clover seed caterpillar (Grapholitha inter stinctana), 
with suggestions for their destruction. These insects have been pro. 
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viously noted in Bulletins Nos. Id and 1.S) of tlie station (B. B. Ik, vols. 
ill, p. 784; iy, p. 780). 

The leaf folder and leaf shelvtonizer (pp. 887-891).—The. leal* ('older 
(Teram minuia) ami the leaf sktdetonizer (Pempetiu ham mendT) are 
figured and described. The past season they were very desfnndive to 
nursery stock. The use of arsonites is re<*.<>niimnided for (heir duwiruc- 
tion. The authors state that Terns cinder ell a and T. mnllrornnn are 
identical, one being the summer and the other the winter form, and 
both belonging* to the species T. mhiuta. 

Cabbage worms (pp. 891-894).—Notes are given, on the repression of 
attacks of Pleris rapce by means of hand catching and the use of pyre- 
thrum, arsenites, parasites, and diseases. . The authors consider taking 
them in hand nets as one of the safest and best methods of prevention. 

Cheese mite (pp. 894, 895).— Tyroglyphus siro is popularly described 
and suggestions given for protecting cheese from its attack. 

Plant live affecting grass roots (pp. 895-901).—It having been estab¬ 
lished that .Miizonewm vtmvi spends part of its life cycle, upon the dog¬ 
wood. and part upon the roots of annual grasses of little economic 
importance, investigations were conducted to ascertain 'whether it might 
not affect some of the more valuable forage grasses. The Betarias a nd 
Panic grasses were most affected by the root lice. In addition to this 
species, Andropogon fureatm , ftpartina. vynosnroides, and Muhlenbergia 
racemosa were more or less injured by their attacks. The, authors’ con¬ 
clusions are as follows; 

There seems to be one, form of root lice infesting roots of perennial grasses and 
characterized by being of a. yellow color in the apterous and pupal forms, while the 
winged forms are of the same color with dusky or black antenna', head, prothorax, 
and wing callosities, and by a dusky or brown area, on abdomen. Third joint of 
antemue, with from 5 to 8 sensory pits, joints 4 and lyfcwo each, and joint (5 with l 
pit; also by having the peculiar habit of the brood next to the last migrating from 
the grass roots to dogwood and depositing a, brood of wingless males and females on 
the leaves, the latter depositing their eggs on the rough hark. The eggs hatch about 
the middle of May. We have observed that the first brood feeds on fin* tender stems, 
base of leaves, and in (lower clusters of the dogwood, 'fhe second brood, as far as 
observed, feed altogether in the Mower elusions till full grown, when they develop 
wings and migrate from Juno 1 to 15 hack to perennial grasses. 

Another form infesting annual grass roots, charaetcrizcd by having body of a 
dirty white color, antemue, he,ad, prothorax, and wing callosities slightly dusky. 
Two dusky or grayish bands on abdomen, 1 to H sensory pits on-third antennal 
joint, joints 4, 5, and (> eaeh with 1 sensory pit. Winged forms smaller than those 
on perennial grasses, antenme and wings shorter; the venation, of the. latter being 
very variable; also by not having a fixed migratory habit, winged forms, being rarely 
produced and these not appearing at fixed periods. 

That the latter is a distinct, species from the first wo are not prepared to say. Borne 
specimens show such strong resemblance in structural characters to true JSahixoneura 
cor si, varying only in color and size, we are inclined to think that it is simply a 
dimorphic, form, possibly a variety brought about by the fostering care of ants. If 
the latter is allowable it seems that their .life cycle is as follows: The eggs are depos¬ 
ited in the dirt, though they have not been found on roots of annual grass nor in the 
chambers of ants, as noted by Lubbock. ; 
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In the spring the lice are gathered either before or alter hatching, probably the 
latter, and carried by the ants to the roots of shepherd’s parse, where they Iced till 
June or the first of July, at which time this weed ripens its seeds and dies, when they 
are transferred to roots of foxtail and possibly corn. As the foxtail dies early in the 
fall they are again, transferred to Panicnms, in the dirt around the roots of which 
they deposit their eggs. 

Unless the root lice are transferred to corn their attack upon the 
animal grasses is of little importance. They may do considerable dam¬ 
age to some of the perennial grasses. If troublesome to corn thorough 
cultivation, rotation of crops, and the destruction of all dogwoods are 
advised. 

Life history of a common plant louse (pp. 901-905).—The identity of 
Aphis cuonymi and A. rumicis is established. The aphis migrates twice 
a year—from May 25 to June 10—from the waahoo to various annual 
weeds, and from September 15 to October 1 back to the waalioo, where 
its eggs are deposited around the buds. This louse can and does live 
upon the common snowball ( Viburnum op ul us) and may be destroyed 
by spraying with kerosene emulsion. 

Defects in wood caused by insects, A. D. Hopkins ( West Vir¬ 
ginia. Sta. Bui. No. 55, Jan., 1894, pp. ,28.9 -300, jigs. 2(1). —The author 
gives illustrative descriptive notes oil various defects in wood caused 
by insects. Pin holes in heart wood of chestnut and oak and in 
sapwood of apple and spruce, worm holes in sap and heart wood of 
various kinds, and black holes and stains in white oak are figured and 
the insects causing them figured and described. Other kinds of destruc¬ 
tion caused by insects are also mentioned. 

The losses resulting from the presence of insect injuries in wood are 
grouped under two heads—the depreciation in value of otherwise sound 
lumber and timber, and the premature decay resulting from the presence 
of the holes which allow moisture and fungi access to the inner part of 
the lumber. The total amount of loss caused by these injuries varies 
greatly with the kinds of timber and the different localities and ranges 
from 2.5 to 50 per cent of the. total output, in some cases causing a 
depreciated value sufficient to reduce the value of lumber below the 
cost of production. 

In combating the attacks of wood-infesting insects, the author states 
that preventive and pmmutional methods must be adopted, as little 
caii be done in the way of destroying the insects after their ravages 
have begun. With the knowledge of the habits of the insects simple 
means can usually be adopted for preventing their attack. Removing 
the bark from logs before the time for the depositing of the eggs will 
in most cases prevent the injury. As precautionary means to be adopted, 
the author recommends the burning of all useless material which 
would favor the breeding and increase of destructive species, and also 
the consideration of the proper time at which timber should be felled, 
as trees felled just before the period at which the eggs are laid are 
much more subject to the attack than those felled later in the season. 
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Insects and insecticides, J. W. Toxjmey (Arizona 8t>a. Bui. No. 9 , 
Nov,, 1893, pp. 10 ).—Popular notes are given outlie description* occur¬ 
rence* and means for combating the canaigre beetle (Gimtr(tides emeu), 
the green June beetle (Allorhiua sobrina), locust bagwonn (Thyri- 
dopterix sp.), procris ‘worm (Proeritt mmr-kam), twelve-spotted vine 
beetle (IHabrotiea tenella ), plant lice (Aphides sp.), and scale insects. 
Directions are given for the preparation and use of different insecti¬ 
cides. 


FOODS—ANIMAL PRODUCTION. 


E. W. Allen, Editor. 

Analyses of fodder articles (Massaehmetts Mate Sta . But. No. 53, 
Mar., 1894, pp. 6-8 ).—Analyses are given, with reference to food ingre¬ 
dients of late soja bean, early black soja bean, early white soja bean, 
Peoria gluten meal, Iowa gluten meal, King gin ten meal, rye feed, 
and oat feed j and with reference to both food and fertilizing ingre¬ 
dients of rowen hay, carrots, beets, and potatoes raised on three diff er¬ 
ent plats. The analyses of 4 samples of green soja bean are as follows: 

Analyses of green soja beans. 



Moisture. 

Crude 

Crude 

In dry 

Crude 

natter. 

Crude 

Amide 

N it rogem 
free 

extract. 



ash. 

cellulose. 

lat. 

protein. 

nitrogen. 


Per cent. 

Per cen t. 

Per cent. 

/ 'er cent. 

Per cent 

Per cent 

Per cent. 

Late soja Lean. 

77. 09 

14.30 

10.47 

3. 34 

22. 10 

0.79 

43. <57 

Karl v black soja bean.. 

82. 21 

12.80 | 

25. 00 

38 

10. 18 

0 .55 

42. 52 

Early white soja bean. 

79.51 

14.90 j 

29.41 

2. 97 

14. 34 

«). 08 

44.92 

Early white soja beau. 

1 74.97 

11. 85 

23. 23 

2. 10 

13, 81 

9.31 

48. 95 


The samples were all taken before blooming, although the early black 
soja beau and the lirst sample of the early white soja bean were taken 
just as the plants were, about to bloom. 

Soiling, J. Wilson (Iowa Sta. Bui. No. 25, pp. 865-873 ). 

Synopsis .—A trial of soiling 4 cows with green oat ami pea fodder, clover, rape, and 
fodder of sweet corn. These crops, with the exception of rape, all increased the 
yield of milk and in some cases the percentage of fat, as compared with a blue 
grass pasture. The best flavored butter was made on sweet-corn fodder; that 
made on rape was judged of inferior flavor. 

Four cows—a Shorthorn, Holstein, Red Poll, and Jersey—wore 
selected from the herd for an experiment in soiling. They had been 
grazing on a good blue grass pasture and had received 4 pounds of corn 
meal per day in addition. The soiling commenced July 21, feeding 
green oat and pea fodder. Following this green clover, rape, and 
sweet-corn fodder were each fed separately in short periods of about ten 
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days. From 110 to-125 pounds of the soiling crops was fed per cow 
daily, together with the 4 pounds of corn meal. September 10 the 
cows were turned back to pasture. The milk was weighed and tested 
in each period and a part of it used for butter-making. The data 
secured and the composition and scoring of the butter are tabulated. 

“ Taking cows from an abundant pasture at this season, keeping them 
eon lined in a barn, and feeding them all they would eat of peas and oats 
resulted in an increased flow of milk from all. 77 

The effect of the different kinds of soiling was not always uniform 
with different cows. As a rule, however , u peas and oats had an imme¬ 
diately beneficial effect over pasture conditions, botli as regards the 
quantity of milk and its quality. The clover did not maintain either 
entirely. * * * On rape there was a general shrinkage of milk and 
the fat per cent dropped in all except the Jersey. * * * The sweet 

corn did not make much variance in quantity of milk. *' * # The 

cows shrunk seriously as soon as they were turned outdoors. # * * 

The milk from all the tested soiling crops made good butter except tbtot 
from rape, 77 which was inferior in flavor. 

The low scori ng on flavor for the rape butter was not because of deficiency of flavor, 
but because of a positively bad flavoT, supposed to have been imparted by the 
feed. * * * 

The butter [made on rape] became offensive in a few days after it was made. The 
chemical analysis shows that it is not very different from blue grass, peas, and oats, 
or clover; but this trial for dairy purposes gives unfavorable indications. That this 
is the case when the rape plant is made so large a per cent of the ration does not 
condemn it for dairy purposes, because plants as rich in protein as it is are rare, and 
may be very advantageously fed in less amounts. 

The indications from sweet corn confirm what Iowa dairymen have believed con¬ 
cerning it. The butter from it scored highest. 

Blue grass, peas, oats, and clover, rated at 42 points, make butter that sells in 
the highest classes, while corn butter excels them. 

Experiments in pig feeding, I I. T. French and O. I). Thompson 
[Oregon St a. But No. 28, Jan., 1894, pp. 39-18, platen 4). —This work 
includes two separate experiments which are more or less in continua¬ 
tion of experiments reported in Bulletin No. 20 of the station ( E. 8. XL, 
vol. TV, p. 483). 

Experiment No. 2 (pp. 35-40).—This experiment included 4 pigs, 
crosses of Poland China and Berkshire, which were divided into two lots. 
The weight of the pigs at the beginning of the trial varied from 215 to 
240 pounds each. Jut X received chopped oats or wheat and lot 2 
received a mixture of chopped oats, wheat, and shorts, to which bran 
was added in one period. The trial lasted from September 1 to Decem¬ 
ber 22, and tor convenience was divided into four periods. 

The food for each lot remained practically the same throughout the 
trial. The food for both lots was soaked for a time before feeding. Salt 
and charcoal were given. Data- for the experiment, including gains 
in weight, food consumed, and shrinkage and weight of parts at 
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slaughtering are tabulated; and reproductions are given of photographs 
of sections of the carcass of each pig. The total gains in weight were: 

Lot 1. Chopped oats or wheat. 

Pounds. 

... 253 

... 263 A 

Lot :'L Mixed grain. 

Pounds. 

No. 3.. 187.} 

No. 4.. 228} 

Taking an average of the several periods, we find that it required 5.02 pounds of 
grain to make 1 pound of gain in lot 1, and 6.12 pounds in lot 2. 

In round numbers, lot 1 consumed 2,447} pounds of grain, at -a cost of $19.41, or 
3,9 cents for each pound of gain in live weight. In this case wheat was valued at 
45 cents per bushel, the price paid at the time of thrashing the grain. Oats was 
reckoned at 30 cents per bushel. 

Lot 2 consumed 2,325 pounds of grain, which figures the same as in lot 1, $19.11, 
or 4.66 cents for each pound of gain in live weight. The hitter increase per pound 
is due to a smaller total gain in live weight. Wheat and oats were figured at the 
same price as in lot 1, bran at 75 cents per hundredweight, and shorts at 90 cents. 
These prices make the by-products bran and shorts cost more than wheat, which is 
the case at the present time. * * * The results are such as to dispel all doubts 

from the minds of those who have thought that wheat could not be made to produce 
pork equal in quality to corn-fed pork. From the cuts made from photographs it 
will be seen that the fat was very heavy and thick, and, although not shown by the 
cuts, it is very firm in texture. 

The lean, meat was very juicy and light in color, which characteristic lias marked 
all of the results in feeding wheat to pigs thus far carried on at our station. In the 
rate of gain produced the results will compare favorably with those obtained from 
feeding corn. By referring to the table showing results by periods it will be seen 
that during the first period it required a larger amount of grain to produce 1 pound 
of gain in lot 1 than in lot 2, and this is the only period during which this is true. 
It was very noticeable, also, that the pigs did not enjoy the pure chopped oats. This 
fact was noted in previous experiments. The pigs do .not like the coarse hulls which 
are present in such abundance in chopped oats. During the second period chopped 
wheat was substituted for the oats, and there is a much better showing in favor of 
this material. 

During this period there was 13} pounds of gain for each bushel of wheat con¬ 
sumed. This is a significant fact to those who are discussing the practicability of 
feeding wheat to pigs instead of selling at present prices. 

Experiment No. 3 .—This experiment was made to compare wet and 
dry feed. Four Berkshire pigs two and a half months old were used 
for the trial, which lasted from January 1 to December 30. They were 
divided into two lots, a sow and a barrow in each lot. The food was 
the same for both lots, and consisted of shorts from July 1 to Septem¬ 
ber 5^ and subsequently of a mixture of equal parts of chopped wheat, 
oats, bran, and shorts fed ad libitum . 

The food of lot 1 was given dry and that of lot 2 was thoroughly wet 
with cold water and allowed to stand from one feed time to the next* 
fvmU Walter was given, every tinie the pigs were fed* Those in lot X 


No. 1 
No. 2 
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on dry feed drank more water than those in lot 2, including the water 
used in wetting the food. The pigs on wet food seemed to relish their 
food better than those on dry food and ate it much more rapidly. 

The data for each pig are tabulated, dividing the time into three 
equal periods. The data secured at time of slaughtering are also tab¬ 
ulated and reproductions given of photographs of sections of the car¬ 
cass of each pig. The following table summarizes the results: 

Summary of comparison of wet and dry food for pigs. 



Weight 
July 1. ! 

| Weight 
Dec. 80. 

Total 
gain in 
weight. 

Averago 
gain per 
day. i 

Total 
food coli¬ 
fe} limed. 

Cost of 
food per 
pound of 
gain. 

Lot 1 (dry iced): 

Sow . 

Pounds. 

57 

1 Pounds. 
i 804;'. 

Pounds. 
147 A 

} Pounds. 

I 1.35? 

j i.rfo 

Pounds. 

Cants. 

3,9 

Burrow.. 

08;\ 

274“ 

205$ 

2,115J- 

Lot 2 (wet feed): 

Sow..... 

cm 

81 H 

! 821 

255 h 

1.30?! 

1.48s 

2, am i 

3.6 

Barrow. 

tid" 

i 271 “ 


The cost of food is based oil shorts at $18 and bran at $14 per ton, 
oats at 30 cents and wheat at 45 c'ents per bushel. 

There is a fraction of a cent in favor of the. wot feed in the cost of producing 1 
pound of gain. At the end of the first two months the difference in favor of the 
wet feed was much greater. As the feeding progressed this difference gradually 
became less on account of the increased amount of material eaten by the pigs fed on 
wet food. While there is not much in favor of tlie wet food, on the ground of econ¬ 
omy as a whole, yet there was a marked increase in the gro wth and weight of the 
pigs in favor of this method. * * * There was a very large per cent of lean meat. 

The fat was lighter colored than that produced before, but further than this there 
were no special characteristics. * v * 

By-averaging the several periods we find that it required 4.64 pounds of food to 
make 1 pound of gain live weight in pen No. I, or the dry-fed lot, and 4.46 pounds in 
pen No. 2, or those fed on wet food. 

Roth of the results are more encouraging than any we have reached before in our 
feeding experiments. They are such as to insure a. profit in feeding grain to pigs at 
the present prices paid for pork and grain products. 


VETERINARY SCIENCE AND PRACTICE. 

J. F. DuuiiAK, Editor. 

Diseases of stock, It. It. Dinwiddie (Arkanxax 8ta. Bui Bo. 25, Dec 
1893, pp. 22 ).—This is a popular discussion of blind staggers and colic, 
notes on the relation between cattle ticks and Texas fever, and a report 
on the general condition of live stock in the State. In December, 1890, 
two head of cattle were fed for six weeks on corn attacked by worms? 
mold, and smut. Ho bad effect was noticed. In January, 1892, a colt 
was fed for two weeks without injury on corn thoroughly molded. An 
old horse was fed for three weeks on shelled com badly infested with 
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Penieillimn gkmewn, and later on bran artificially inoculated with the 
same fungus. In no case was any disease developed. Young cattle 
ticks from eggs deposited the previous fall were placed on a horse 
April 15. 

Tile progeny of those ticks (grown, on the horse), tested during the hot weather of 
Slimmer on four cattle and in two successive generations, were found to have lost alj. 
power of producing the disease [southern cattle feverJ. 


DAIRYING. 

E. W. Allen, Editor. 

Fat in milk as a practical basis for determining the value of 
milk for cheese-making, L. L. Van Slyke (New York State 8Ua. Bui. 
Vo. 08j n. ster., Mar., 1894 ., pp. 205-248, figs. 7 ).—This is part 5 of the 
series of bulletins on cheese-making. The extensive experiments on 
the manufacture of cheese carried on by the station for two years past 
u enable us, we believe, to demonstrate beyond reasonable doubt that 
fat in milk furnishes not only a fairer basis lor judging the value of 
milk for cheese-making than the method now used, but that it furnishes 
the most accurate, practical basis, considered from all points of view, 
that has ever been proposed.” In support of this the author cites data 
from the investigations above mentioned which were summarized in 
Bulletin Vo. 65 of the station (E. S. It., vol. v, p. 802). He shows that 
the loss of fat in cheese-making is quite independent of the fat in the milk, 
and that the yield of cheese should increase in proportion to the fat in 
the milk, being about 2.7 pounds of green cheese for each pound of fat 
in the milk, whether the milk is rich or poor in fat. The reasons which 
he gives for discarding the old system of paying for milk by weight are, 
that it is based upon the false assumption that all kinds of milk have 
the same cheese-producing value5 that it is unjust; that it discourages 
the production of better milk and is a positive barrier to improvement; 
and that it encourages the addition of water, removal ofcream, and similar 
forms of dishonesty. After demonstrating that the fat is a fair and 
hist basis for paying for milk at cheese factories, the author gives 
directions for sampling and testing milk, and reprints a description of 
the Babcock test from Bulletin .No. 36 of the Wisconsin Station (E. S. 
R., vol. Y, p. 82). 

The ripening of cream by artificial bacteria cultures, H. W. 
Conn (Connecticut Storm Sta. Bui. No. 12, Feb., 1894, pp. 20). — The 
author makes some popular remarks on butter, sources of butter 
flavor, lack of uniformity in the flavor, and the effect of different bac¬ 
teria on flavor, and describes experiments in ripening cream with pure 
cultures. In these experiments milk was taken each morning, creamed 
with a separator, and the cream then pasteurized. After cooling, the 
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cream was inoculated with the pure cultures, rij>ened from twenty-four 
to forty*eight.hours, and churned. 

' The species of bacteria used were obtained by taking samples of 
ripened cream from several creameries in Connecticut and isolating the 
species of bacteria found in each. Each species was grown in a pure 
culture and tested separately. 

With the different species of bacteria used there was a striking difference in the 
resulting ripened cream and butter. Sometimes the cream would be sour, sometimes 
sweet, sometimes its odor and taste would be pleasant, sometimes extremely bitter 
and disagreeable. The butter showed variations in color and grain, in the ease of 
washing, the ease of churning, in the odor and taste. The first point that may be 
mentioned is the fact that nearly all of the flavor of the butter appeared to be associated 
with the buttermilk rather than with the butter fat. This was no unexpected result. 
If the butter was tasted before it was washed, the peculiar flavor of the butter in 
question would ho very prominent. If, however, it were washed with one or two 
washings of water, the flavor would bo very much diminished and in some cases it 
would almost entirely disappear. The aroma, is associated with products which are 
readily washed away from the butter, and a.too complete washing is almost sure to 
result in a more or less tasteless product. It was found also that the use of salt made 
considerable difference in the flavor of the butter. In most cases the salt largely 
disguised the peculiar flavor and rendered many a poor lot of butter palatable. A 
disagreeable flavor may be disguised by the presence of salt, and the butter conse¬ 
quently pass as moderately good butter. In some cases, however, the use of salt 
seemed to enhance the aroma slightly,'and at all events produced an aroma more 
nearly like that of ordinary butter. 

It was found that each species of bacteria produced uniform results under uniform 
conditions. These species were used over and over again, and the experiments were 
repeated many times through a period of several months. A complete uniformity of 
results was obtained whenever the same species of bacteria was used for ripening 
under similar conditions. No matter how long the interval, the same flavor appeared 
in the butter. Species that were thus collected from cream in the fall of 1892 were 
retained in. tlie laboratory for over a year and were used at intervals during this 
time, and at the close of the experiments the resulting butter was identical with that 
which arose in early experiments. From this it would appear that these species of 
bacteria remain constant in tlieir properties for a year at least. 

It was found that the, temperature of ripening had a very great effect upon the 
results, but in a manner somewhat different from what might possibly have been 
supposed. Borne species of bacteria used would ripen cream most readily at low 
temperature. Borne, of them grew very rapidly at a tempera ture of from* 00° to 80° 
F., but. if the temperature was raised above that, they produced no effect upon the 
4 Team. Others, again, produced their most prominent.effect at quite high tempera¬ 
tures and produced very little effect at low temperatures, while in regard to other 
species still, the growth was about equal at any temperature from 00° up to 90 ’ 
F. This is of importance in dairying, as the use of a proper temperature will elimi¬ 
nate the effect of certain species of bacteria. The use of such a temperature ns 
68° F., while it facilitates the growth of favorable species, will prevent the growth 
of many species which, at a higher temperature, would ruin the butter. 

Among the many forms of bacteria liable to occur in milk and cream the majority 
produce butter which is neither especially good nor especially bad. A majority of our 
experiments produced butter which was described as good, but too mild.” w * * 

Secondly, a small number of species of bacteria produced butter of a distinctly 
disagreeable aroma. * * * 

A, third class of species, consisting also of not a very large number, was found to 
give rise to an aroma of a high character, the butter being described as "excellent- 

22431—No. 10—5 
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Uavtmsd and fu-Bl-clusa.” '* * * Of the various species studied, the one producing 

the best results is one jminhered *11, and obtained from a peculiar source. Among 
the food exhibits at the Columbian Fair was a lot of so-called u preserved milk.” 
sent from Uruguay. It had become quite bitter, however, and from it my assistant 
obtained several species of bacteria. Of these one produced most excellent butter, 
proving in our experiments superior to any species obtained from other sources. 

Practical experiments were made with tins No. 41 at a creamery in 
the State. A gallon or two of tliecrea.ni or buttermilk was set aside 
'each, day to be used as a starter for the next day’s cream. At first the 
large vat of cream was pasteurized by heating to 155° F. ? but later 
this heating was omitted. “From the very outset an improvement in 
the quality of the butter of the creamery was noticed by all who exam¬ 
ined it,” and the improvement has remained constant. 

Butter made from pasteurized and unpasteurized cream inoculated 
with this culture and from cream ripened in the ordinary way was 
exhibited at a recent meeting of the Connecticut Dairymen’s Associa¬ 
tion and scored by a butter expert. The butter made from the 
pasteurized cream was slightly injured by the flavor of heated cream. 

According to the expert, the use of an artificial culture of Hpecies 41 made a (infer¬ 
ence in the character of the butter equivalent to 11 points out of the 75 allotted to 
the flavor and grain, a difference of over 18 per cent. The butter made from the 
inoculated, unheutod cream obtained a. prize at the exhibit, while the normal butter 
fell below the prize limit. 

Taking this experiment as the only test that wo have at "present, it. will ho seen 
that the use of artificial cultures appears to improve the character of butter, and to 
have produced in January a. quality of butter closely resembling June butter. 

Some observations on the working of the Cooley system and 
the DeLaval separator system in cooperative creameries ( Con¬ 
necticut State St (if, Report for ;/<S7AV, part III) pp. J1X-17V). —The tests 
reported were made by members of the station staff at a. creamery in 
the State. 

■ ■Comparison of the elutmincf of Cooky cream, separator cream, and a 
inlet are of Cooley and separator cream (pp, 147-103). — The first trial 
was made with about 730 pounds of Cooley cream, some of which was 
frozen. In this trial 1.14 percent of the total butter fat. was lost in the 
buttermilk and washings. This loss is much higher than was found In 
any subsequent experiments, and it is believed that “there is little 
doubt that it is due to the fact that a. portion of the cream had been, 
frozen.” 

In the second trial of churning Cooley cream 111 pounds was used 
and there was a loss in buttermilk and washings amounting to 0.5 per 
cent of the total fat. The separator cream, 284 pounds, was ripened to 
the same degree of acidity as the last lot of Cooley cream (0.7 per cent 
of lactic acid) and churned. The loss in buttermilk and washings 
amounted to 0.7 per cent of the total fat. A mixture of 1204 pounds 
of separator cream and 226 pounds of Cooley cream was ripeped and 
churned with a loss of 0.02 per cent of fhq total butter fat, '." " 
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Omitting the first test with Cooley cream, the amount of fat lost in 
the buttermilk and washings for each 100 pounds of butter made was 
as follows: 


Fat lout in buttermilk pvr 100 pounds of butter. 



Ounces 
of butter.] 

Money 

equiva¬ 

lent,* 

Cream raised by the Cooley .system.,... 

8. 0 
11.3 ! 
10. 4 

Cents. 

Ifi 

23 

21 

Cream raised by the separator system..-.... 

Mixture of eream raised by the two systems... 



* Butter at 32 rents per pound. 


In a further trial of this subject, using the milk of a herd of Guernseys 
and Jerseys, the loss of butter fat for each 100 pounds of butter made 
was as follows: 


Cooley erunm.-. 3. 5 

Separator cream. 4.1) 

Mixed. Cooley and separator cream. <j. 3 


A comparison of the results by. the two trials shows that there was 
in every ease a huger loss of butter in the buttermilk from churning 
separator cream and mixed cream than from churning Cooley cream. 

Comparison of the relati ve efficiency of the Do Laval separator and the 
Cooley system for separating cream (pp. 103-170)—In connection with 
the above trials the opportunity was taken to test the efficiency of the 
separator and deep-setting on the same herd of cows. Ten such com* 
pari sons were made—four in May and six in November. Usually the 
morning’s milk was creamed by one method and the evening’s milk by 
the other. The temperature of the water in the Cooley creamer was 
between 40° and 45° F. In these trials the separator was found most 
efficient. The excess of loss by the Cooley system per 1,000 pounds of 
milk amounted to 0.37 pound of butter fat in May and 2.0(> pounds of 
butter fat in November. In the test of May the quantity of fat left in 
the skim milk by the separator was so much larger than usual that it is 
suspected the separator was out of order or was not run at the proper 
speed. The scoring of the butter made from each kind of cream showed 
no marked difference which could be attributed to the method of rais¬ 
ing the cream. 

Waste of fat in skim milk by the deep-setting process, W. XL 
Jordan ( Maine tfta. Bui. No. 5, M serpp. 4 ).— This is a study of the 
losses of fat in raising cream by deep-setting. A representative of the 
station accompanied the cream collectors of two butter factories ami 
took samples of the skim milk from twenty-four hours 7 setting. These 
samples wore treated with a preservative and sent to the station, where 
they were tested for fat. In all, 224 patrons were visited. Of these 
221 raised tlie cream by deep-setting in shallow pans and 1 by means 
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of a separator; 194 kept ice constantly in the tanks. The visits were 
made during August, September, and October. The herds consisted 
mostly of grade Jerseys, although there were a number of Holstein 
herds. 

One hundred and sixty dive of the 224 herds tested did not exceed 0.2 jut rent of 
fab in the skimmed m i 1 k, the average being alum t 0.15 per con t. By the use o f the sepa¬ 
rator on. these farms not over 0.05 per cent fat would he saved, or 1 pound of butter 
fat to 2,000 pounds of skimmed milk, provided the deep-setting process is as success¬ 
fully used all the time. It is not claimed that the work of the deep-setting process 
is always as good as this. The facts are stated simply as they are found. * '* " 

The above figures are certainly somewhat surprising. They are much more favor¬ 
able to the cold deep-setting process than any heretofore published of which the 
writer is aware, and somewhat diminish the argument for the separator, in so far as 
it pertains to the prevention of waste in the skimmed milk. 

A study in churning, II. C. Wallace [Iowa Sta. Bui. No. 22,]>p, 
810-832). 

Synopsis .—This is a study of the connection between the acidity of the cream and 
the loss of fat in the buttermilk, with detailed directions for making the acid 
test of cream. The acidity appeared to hear a decided relation to the loss of fat 
in churning and an acidity between 34 and 40* gave more favorable results than 
a lower or higher one. 

Tt appears from the introduction that the loss of fat in churning in 
Iowa, dairies and creameries is often excessively large. 

In a number of cases we found the fat in the buttermilk to be above 4 per cent, 
and one sample tested as high as 7.2 per cent. The loss on the farm and in private 
dairies is much higher than in the creameries, although we have found, as high as 2.5 
per cent of fat in buttermilk from creameries; but this we believe to be exceptional. 
It is quite common, however, to find as much as 0.5 per cent of fat in the buttermilk, 
from creameries. 

The record is given for one day for a. creamery in the Slate. 

The amount of milk received was 10,492 pounds. In running this milk through 
the separator a total of 4.3 pounds of fat was lost in the skim milk, but in churning 
the cream the next day 29 pounds of fat was lost in the buttermilk. Considering 
this fab worth 20 cents per pound, which was about its value at that time, the loss in 
the buttermilk for the one day would lie $5.80. 

In 20 trials of churning at 5(>°, 120 gallons of cream ripened to an 
acidity of from 28.8 to 48.5, # the loss of fat in the buttermilk was lowest 
when the acidity was between 33 and 41. u When the acidify was 
between 38 and 41 it will be observed that the per cent of fat lost in 
the buttermilk was practically nothing.” In 14 trials of churning at 
54° from 50 to 180 gallons of cream ripened to from 30 to 42, “the recov¬ 
ery of the fat in the form of butter was practically complete at this 
temperature after the acidity reached 34 and upward. This indi¬ 
cates that when the cream is mot ripe enough, a temperature of 54° is 
more favorable to complete recovery of the fat in churning than a. 
temperature of 50°. *■ * . * 

* C. c. of acid required to neutralize 50 o, e. of cream. 
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“Concerning the amount of cream, we found in our work that within 
limits it had no appreciable effect on the loss of fat in the buttermilk. 
But when the chum was tilled much more thanhalffulltheamoui.it 
of hit lost was quite likely to be increased.” 

Some seventy other tests were made in which the acidity remained 
practically constant in different series, but the temperature was varied. 
The data for these trials show that with an acidity of from Ml to 40 the 
loss of fat was usually very slight, although the temperature varied 
from 52° to 00°. “ In no ease did we succeed in avoiding loss when 

the acidity was below 31; * # * in only two churnings was there 

complete recovery of the fat when the acidity was more than 42.” 

The composite sample at creameries, G-. E. Patrick (Iowa Sta. 
Bui.-No. 22, J)]K 833-841 ).—This is a discussion of the taking of samples 
proportionate to the amount of milk as compared with samples of uni¬ 
form size, and of milk preservatives. The conclusion as to the method 
of sampling for composite samples is as follows: 

Whe.ro a patron's deliveries run fairly uniform in amount; from beginning to end 
of composite period, the usual method now in vogue [samples of uniform size] is 
nearly enough correct; hut where a patron's deliveries show wide variation in 
amount, within the time of a composite period, the daily samples should, iimpies- 
ti on ably ho taken proportionate in amount to the deliveries; then, however great 
the variations in richness, the composite will tell only the truth. 

It was found that where 10 to 20 grains of potassium bichromate per 
300 c. c. of milk was used for preserving the samples the result was satis¬ 
factory for about two weeks, after which a fermentation frequently set 
in, giving rise to a fruity odor and a destruction of the butter fat, often 
reducing the result of the test 0.3 or 0’4 per cent in a few days. When 
about one eighth of corrosive sublimate was mixed with the bichromate 
the preservation for one month or longer was perfect. Forty grains of 
the bichromate alone was not sufficient to preserve 300 c, c. of milk a 
month. Tests are reported with various mixtures of bichromate and 
corrosive sublimate. The conclusion from these is as follows: 

The most oOlcient mixture yet found for preserving milk samples, and perhaps the 
best compound, all in all, for practical use at the creamery, is a mixture, of potassium 
bichromate and mercuric chloride (corrosive sublimate), in the proportions of either 
16 to 2 or 16 to 4, by weight. Of the mixture in proportions of 16 to 2, 15 to 25 grains 
siidice well for monthly composites; of the 16 to 4 mixture, 10 to 15 grains. 

Rennet extracts of commerce, G. E. Patrick (Iowa tfta. Hal. No. 
22, pp. 845-85,1 ).—The author reports the results of examination of eight 
brands of rennet extract, each brand being tested from seven to ten 
times. The method of testing the curdling power is given. The study 
is said to be preliminary, and no trade names are given. 

Among the rennet extracts examined there were found wide dilferences in compo¬ 
sition and in coagulating power. * * . * 

As regards composition, organic solids range, in seven of the varieties examined, 
from 2.28 to 5.32 per cent, while in the eighth it reached 10 per cent in one sample 
and 18.75 in the other (verified by delicate analyses). 

Ash, mainly common salt, ranges from 10.45 to 10.75 per cent; and -acidity, calcu¬ 
lated as lactic acid, from 0,16 to 1,65 per cent. 
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AGRICULTURAL ENGINEERING. 

Experimental work at Willcox, Arizona, F. A. Gulley (Ari¬ 
zona BUt. But. No. 10, Dee., 189.% pp. 11-16).— This is a preliminary 
report on experiments by the Willcox Agricultural and Improvement 
.Company, cooperating with the station, on the soils and underground 
water or the Sulphur Springs Valley in the southeastern part of Ari¬ 
zona, with “ reference to determining the actual supply of available 
water, its quality, and cost of raising it to the surface for irrigation.’’ 

There seems no question as to the fertility of the soil or of its adaptability to the 
production of farm and garden crops and fruits for which the climate is suited. It 
would appear, therefore, to he a question of water supply to reclaim the valley. 

The indications from this test so far are that there is sufficient available water in 
the underground How to irrigate the greater part, if not the entire valley, and the 
main point at issue is the cost of raising the water to the surface hy pumping. Can 
it bo made profitable? 

Pumping water for irrigation is becoming a matter of much interest, as there are 
many tracts of most excellent land too distant from flowing streams or lying too high 
to be reached from gravity canals, yet having abundant water from 15 to 50 feet, 
below the surface of the ground. ,v * * 

At the Willcox farm a centrifugal pump * * * and a ten-horse power engine 

and boiler have been used during the past summer. The capacity of the pump is 300 
gallons of water per minute, 180,000 gallons in ten hours, or two thirds of* a cubic 
foot per second. 

Running up to its capacity, this pump, with boiler consuming 1 cord of wood in 
twenty-four hours, covers 1 acre of land feet deep, or acres with 3 inches of 
water, about the quantity used at this place at one irrigation. 

With the average winter and summer rains at Willcox, it is believed that five to 
six such irrigations will be sufficient for the year for alfalfa, four for fruit trees, and 
two for corn, sorghum, and beans, with good cultivation. 

On this basis and with this small pump and engine 1 cord of wood will pump 
water to irrigate 1 acre of alfalfa, U acres of fruit trees, or 3 acres of the last-named 
crops. 

Estimates furnished on the latest improved engines and pumps of ton times the 
capacity of this one show that. 1 cord of wood or its equivalent maybe made to 
pump water to supply four or live times as much ground. 

“The perfection of the gasoline and kerosene engine will do much 
toward encouraging irrigation by pumping where fuel is scarce and 
expensive.’* The company has purchased a gasoline engine and a cen¬ 
trifugal pump which are guaranteed to supply 3,740,000 gallons of water 
in twenty-four hours, and will continue their investigations of the 
economy of pumping water for irrigation. 

The value of Rio Grande water for the purpose of irrigation, 
A. Goss and II. F. Hare (New Mexico 8ta . Bid. No. 12, Nov., 1898 , pp, 
38-58). —Introductory remarks “explain the meaning of some of the 
terms used and briefly the relation of water, soil, alkali, and crops, from 
the chemical side of the question.” ' Analyses of a sample of alkali 
from the Rio Grande Valley and of samples of water from the Rio 
Grande River taken at 9 different dates between June 1 and October 
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31 and of the sediments at 7 of these dates are tabulated and dis¬ 
cussed. 

The results, as the following summary will show, indicate that “ .Rio 
Grande water ranks high for irrigating purposes.” 

Owing to the continual presence of gypsum in the water, alkali deposited from 
the Rio Grande must he of the white variety, which is much less injurious than the 
black kind. This fact also makes the river water au excellent antidote for black 
alkali. * * * 

I f possible, the river water should not be used for irrigating immediately follow¬ 
ing a rise due to heavy rains coming after a protracted dry period, as it contains 
more alkali under those conditions. The water characterized by a large amount of 
a brick-red sediment and locally known as rio jmevoo water, should not be used, if 
possible, as this water contained a larger amount of alkali than that, of any other 
period examined. 

More plant food is probably added to tlie land by using 2 feet in depth, of the river 
water per annum in irrigating than is removed by crops, lienee by using that amount 
of water sueli a thing as the absolute exhaustion of the land is probably impossible. 
By far the greater amount of the plant food exists in the sediment, hence in irrigat¬ 
ing it is desirable to get as much sediment on the land as possible. Assuming that 
the average for the year would he about the same as that obtained for the live 
months determined, about 81,30!) pounds of sediment would he added to each acre 
in one year by using 2 feet of water. This would make a uniform layer about a 
quarter of an inch thick and would contain 1,821 pounds of potassium sulphate, 116 
pounds of phosphoric acid, and .107 pounds of nitrogen. In addition to this, about 
00 pounds of potash would 1 -be supplied by the water itself. 


STATION STATISTICS. 

Summary of Annual Report of Connecticut Storrs Station for 
1892 (Connecticut Storrs 8ta. Bui. No. .7.7, Apr,, 1803, pp. JO). — This is 
a reprint from the animal report of the station for 1802 (E. 8. R., vol. 
V, p, 007) on nitrogen assimilation, fertilizer experiments, bacteria in 
the dairy, and studies on human food. 

Report of treasurer of-Oklahoma Station (Oklahoma 87 a. BuL 
No, ,9, Jan., .78,9/, p. 38). —This is for the iiseal year ending June BO, 
1893. . 

Summary of Annual Report of Vermont Station for 1892 ( Ver¬ 
mont 8ta. BuLs. Non. 37 , 38, and 30, pp. 3 each ).—These are. also desig¬ 
nated as Newspaper Bulletins Nos. 10, 11, and 12, and consist of 
reprints from the Annual Report of the station for 1S92 (E. 8. R„ vol. 
V, p. 325). 
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Some destructive potato diseases, I>- T. Galloway ( Division of 
Vegetable .Pathology, Farmers 7 '.Huh No. 16, pp. 8, figs. 8). —Brief popular 
descriptions are given, with suggested methods for the prevention, of 
the potato blight ( Phytophthom infestans), Macrosporium disease (Mae- 
rasper mm solani ), and i>otato scab. The use of Bordeaux mixture is 
recommended for the first two diseases, and soaking'the. tubers in a 
weak solution of corrosive sublimate before planting is advised for the 
prevention of the potato scab. 

Monthly Weather Review (Weather Bureau, Monthly Weather 
Review, vol. XXI, Nos. 7-12, July-Dee., 1893 , pp. 179-376, charts 36). — 
These numbers are devoted exclusively to the usual meteorological 
topics, except the August number, which contains in addition reports 
of the proceedings of the Meteorological Congress at Chicago, August 
21-24, 1803, and of the second annual convention of the American 
Association of State Weather Services. 

Experiments with sugar beets in 1893, H. \V. Wi ley and W. 

' MAXWELL (Division of 0 lumistry, Bui. No. 39, pp. 59). —The following 
are the most important topics treated: Distribution of sugar-beet seed* 
analysis of 283 samples of beets grown in 17 States and Territories; sugar- 
beet statistics; relation of irrigation to sugar-beet culture; method of 
storing beets; effect of storage on weight and sugar content of beets; 
method of caring for mother beets; yield, value, and cost of producing 
beet seed; meteorological conditions of the growing season; and a, com¬ 
parison of the relative values of home-grown and imported beet seed. 

In 1893, 43,953,264 pounds of beet sugar were made in the United 
States. The total number of tons of beets used during the year was 
200,000, for which the farmers received an average price of $4.50 per 
ton, or a total of $900,000. The sugar produced was valued at $1,320,- 
000, which amount was increased by means of the bounty to $2,180,000, 
the total amount of money received for the beet sugar produced in 
1893. 

The experiments discussed in this bulletin were made at Schuyler, 
Nebraska. The average sugar content of the beets produced in 1898 at 
1004 
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this station was at harvest (October 10), 15,1 per cent; at tin* time of 
their storage in silos with ice, November 4, 12 per cent; and at the 
opening in the spring, 11.0 percent. The stored beets kept satisfac¬ 
torily and gained 11.5 per cent in weight. 

Beet seed was produced at the rate of 803 pounds per acre and sold 
for $172.00 per acre. Beets were grown both from imported and from 
home-grown seed. The average for three varieties of home-grown seed 
was 5,891 pounds of sugar per acre, and the average for imported seed 
of the same varieties was 5,185 pounds, or a gain of 700 pounds, or 12 
per cent in favor of home-grown seed. Home-grown seed germinated 
more quickly and showed a greater vitality than the imported seed. 

Irrigated beets averaged 10.2 tons per acre, containing 15.3 per cent 
of sugar, or 4,954 pounds of sugar per acre; while beets not irrigated 
yielded 13.4 tons per acre, containing 4,238 pounds of sugar. Irriga¬ 
tion, therefore, increased the yield of sugar about 700 pounds per acre. 
The increased yield of sugar beets was effected without any apprecia¬ 
ble decrease in the sugar content. 

Beets planted in May averaged 5,538 pounds of sugar per acre, and 
those planted in June 4,128 pounds. 

Special experiment# conducted during the seasons of 1891, 1892, and 1893, were 
devoted to the study of iulluenccM causing loss of weight and sugar in the beet and 
to modes of preventing such loss. It lias been found that high temperature and 
direct sunlight are the main causes of the decomposition of sugar in the organism, 
and that storing at low temperature prevents such decomposition. Moreover, the 
experiments of this season have indicated that excess of moisture is not an immediate 
cause of depreciation of quality in the beet, and that, under given conditions, sub¬ 
mersion of the beets in water for a limited length of time may he found an excellent 
mode of preservation. 

Report of the statistician (Division of tStatistics , Report No. 113 , 
n. ser.Mar., 1894 , pp. 196 ).—The report includes statistics and informa¬ 
tion on the distribution and consumption of corn and wheat, the supply 
and distribution of wheat for twenty-live years, the wheat crop of the 
world, wholesale prices of principal agricultural products in all sections 
of the United States, expense of raising wheat and corn, production 
of honey and beeswax, poultry and eggs, dairy products, official statis¬ 
tics of foreign crops, world’s wool supply, notes from U. S. consular 
officers and European agents, and domestic and transatlantic freight 
rates. 

Concerning the cost of raising wheat and corn, tabulated estimates 
are given of over 2,500 practical farmers in the case of wheat and over 
2,800 in the case of corn. The tables show the estimated cost in dif¬ 
ferent States and groups of States. The following summary gives the 
estimates by groups of States, and the average for the whole country, 
taking into account the area under cultivation. 
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Estimated cost of production per acre of wheat and corn ly sections for ISO*. 
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In the h tat!aticbin's report for December, 1893, the average farm value of wheat 
and corn produced per acre was stated as follows: Wheat, $6.16; corn, $8.21. This 
would show on the face of it a virtual loss to the farmer of .$5.53 per aero of wheat 
and $3.50 per acre of corn for the year 1893. It must he remembered, however, that 
besides the production of the grain the farmer has the straw of the wheat and the 
stalks of coin, which have in some sections of tlie country a feeding value of about 
$5.per acre, and that while the cost of production was about normal, the price per 
bushel of wheat was unprecedentedly low and that of corn much below the aver¬ 
age. * * * 

With wheat selling at 57 cents and corn at 3G cents a bushel in Chicago, it is 
Impossible to escape the conclusion that a rotation of crops rather than a persistence 
in exclusive wheat-growing would he more profitable to our farmers. 

Organization lists of the agricultural experiment stations and 
agricultural schools and colleges in the United States (Office of 
Experiment Stations , Bui. No. 39, Jan3.894, pp. 99 ).—This includes a 
list of the experiment stations in the United States, the governing 
boards and station staffs, a list of agricultural schools and colleges in the 
United States, with courses of study and boards of instruction, officers 
of the Association of American Agricultural Colleges and Experiment 
Stations, officers and reporters of the Association of Official Agricultural 
Chemists of the United States, list of station publications received 
during 1892 and 1893, federal legislation affecting agricultural colleges 
and experiment stations, regulations of the Post Office Department 
regarding experiment station publications, rulings of the Treasury 
Department as to the construction of the act of Congress establishing 
agricultural experiment stations, and an index of the names of college 
and station officers. 

Proceedings of the Minnesota Good Roads Convention (Office 
of Road Inquiry , Bui . No. 2, pp. 16 ).—This is a condensed report of the 
proceedings of the first annual meeting of the Minnesota Good .Roads 
Convention, held at St. Paul, Minn., January 25 mid 29, 1894. 
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* Improvement of the road system of Georgia, O. II. Sheffield 
(Office of Hoad Inquiry, Bui, No. 3,pp.31 ).—After showing that the pres, 
ent system of road working in Georgia u is a failure and a disgrace to 
civilization, that commerce demands a change, [and] that better roads 
are the great and growing need of the State,” the principles underly¬ 
ing the construction of good roads are discussed and a scheme pro¬ 
posed for maintaining the roads of the State. The author advocates 
the use of convict labor where practicable. 

There are now in tins State, in round numbers, 1,900 male penitentiary con¬ 
victs, the lease of whom yields to the State a yearly income of $25,000. There are 
probably at least 000 more chain-gang convicts, yielding a small, income to the indi¬ 
vidual counties. It would not, then, he an exaggerated statement to say that there 
are 2,400 convicts, all told, that would he available for road work. This will he an 
ample force for the requirements, since it would give about 50 for each 3,000 of road 
population. 

To maintain the roads for a given district he estimates that the cost 
under the present system is $10,000; that under the paid labor system 
it would be $7,500; and under the convict system, paying the same 
rate as now received for convicts by the State, $5,250. u To do the pres¬ 
ent work [employing paid labor] a direct tax of $1.50 and an ad valorem 
of one tenth of 1 per. cent is sufficient. # * * By employing convict 

abor the above rate would be materially decreased.” 



Studies on casein, A. Beohamp (Bui. fioc, (Jhim. Paris,.11 (xe-r, *9), jop. 
152-170 ).—The author describes his interesting’ studies on the nature 
and properties of the casein of milk. Tie finds'that casein is not a sol¬ 
uble substance which maybe coagulated by acids, but that on the con¬ 
trary it is an insoluble substance forming soluble compounds (caseinates) 
with alkalies and lime, and that the insoluble casein may be precip¬ 
itated from these compounds by acids which combine with the bases of 
the caseinates. Neither is casein coagulated by the action of heat, 
although the lactalbumen and gahactaznm.se accompanying casein, ’in 
milk are coagulated by heat. Hence the casein precipitate obtained by 
heating milk with an acid will contain coagulated lactalbumen and galac- 
tazmase as impurities. The preparation of pure casein is described by 
the author as follows: Perfectly fresh milk is cooled and the exact 
amount of acetic acid added which is necessary to saturate the bases, 
usually about 2,0 c. c. of glacial acetic acid per liter of milk. The pre¬ 
cipitate is washed on a filter, mixed with twice as much water as there 
was milk taken, and then a solution of pure sesqui carbonate of ammo¬ 
nia added to slight alkalinity to dissolve the casein. After filtering the 
casein is reprecipitated with acetic acid, as before, and this is repeated 
four times. This gives a pure casein which leaves no ash when incin¬ 
erated. 

The pure, casein freed from every trace of acetic acid by washing is 
somewhat soluble in water, and its aqueous solution reddens litmus 
paper much the same as carbonic acid. When the mixture of casein 
and water is heated on a water bath it appears to melt, and a. sort of 
gelatinous mass is formed which solidities on cooling and is soluble in 
water and in ammonium carbonate. As the dry casein does not melt 
when heated, the author suggests that this apparent melting with water 
may be due to the formation of a hydrate. The rotary power of the 
pure casein and the caseinates is given. 

Casein is completely dried by heating at 140° 0., and sutlers no 
change at this temperature. Above this temperature it is gradually 
decomposed, the substance resulting being insoluble in water or ammo¬ 
nium carbonate. 

Casein has a weak but positive acid reaction towards litmus, and can 
form caseinates with alkalies. The author is confident that 1 he acid 
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reaction comes from the casein itself, and is not due to a trace of acetic, 
acid in the preparation. The caseinates of alkalies and alkaline earths 
are less soluble in the heat than at ordinary temperature. They are 
precipitated with, common salt. Carbonic acid does not precipitate 
casein or the caseinates. Dilute hydrochloric acid readily dissolves 
casein, hut the addition of concentrated hydrochloric acid to such a 
solution gives a precipitate containing from 0 to 12 per cent of hydro¬ 
chloric acid. Casein can take up 34 per cent of acetic acid, forming a 
solid body which, when dried over lime in a vacuum, contains about 
24.o per cent of acetic acid, but has no odor of acetic acid. The ash-free 
casein was found to contain both phosphorus and sulphur. The aver¬ 
age was 0.752 per cent of phosphorus and 0.043 per cent of sulphur.— 
E. w. A. 

Determination of available phosphoric acid in manures, B. 

Dyer (Jour. (Jhem, Soc ., London , 1894, Mar., pp. 162-167). —Incidental 
to an investigation of the available phosphoric acid and potash in the 
soil (p. 1013) the available phosphoric acid in a largemumber of different 
phosphatic materials (mineral phosphates, bone, slag, guano, etc.) was 
determined by the following methods: 

£t Two hundred cubic centimeters of ammonium citrate solution ren¬ 
dered distinctly ammoniacal were shaken up with 2 grains of the manure 
or material to be tested, in a stoppered bottle and allowed to stand, 
with occasional shaking, for three days at a temperature of 10° to IS 0 
O., * * or 0.5 to 1 gram of the manure or material was placed in 
a bottle with 200 e. e. of 1 per cent citric acid solution and allowed to 
stand, with occasional, shaking, for three days.” 

The reverted phosphoric acid was determined, directly in the solution 
tlius obtained by the following method: “The solution was evaporated, 
to dryness in a platinum basin and gently incinerated at a. low tempera¬ 
ture. The residue \tas dissolved in pure hydrochloric acid, evaporated 
to dryness, redissolved, and filtered.” In the filtrate the phosphoric, 
acid was determined by Hehner’s method. 

The conclusions were reached that a 1 per cent citric acid solution 
appears to give indications fairly bearing out the manurial properties' 
of phosphatic materials as recognized by experience in the held, and 
that u the use of ammonium citrate (the reagent ordinarily employed as 
a means of diagnosing the condition of insoluble phosphates) being 
clearly based upon wrong principles should be abandoned, and the 
method of Tollens and Stutzer adopted.” 

Warington, in a discussion of Dyer’s paper,* suggested that a mix¬ 
ture of citric acid and a citrate as proposed by Wagner (10 grams'of 
the former and 150 grains of the latter, diluted to one fifth when used) 
promised in the light of the results reported to gi ve more accurate results 
than the citric acid solution, in the study both of soils and phosphatic 
fertilizers. He pointed out that the results reported showed that the 

. . *Cliom. News, 60 (1804), No. 1789, pp. 113* 114. ' ' 
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action of the acid solution on the soil did not always correspond to 
that of the barley roots, and that in the examination of certian phos¬ 
phates the acid solution was fully as unreliable as the ammonium citrate 
solution.—w. H. R. 

Assimilation of the gaseous nitrogen of the air by microbes, 
S. Winogradsky (Compt. Rend., M.8 (1894), No, pp. 358~3br>), —In a 
previous article * the author has shown that there is little diiliculty in 
isolating the microorganisms which fix nitrogen in the soil by the use 
of cultures deprived of combined nitrogen. 

By simple processes of purification a mixture of only three bacilli was 
obtained. Of these three, which were evidently adapted to life in a 
medium very poor in nitrogen, only one appeared to be endowed with 
the function of assimilating gaseous nitrogen. 

Before discussing the pure cultures of this organism, three series of 
experiments with impure cultures are reported. These experiments 
were made in Erlenmeyer flasks in which the depth of culture liquid did 
not exceed 8 or 0 mm. The composition of the liquid was in all cases the 
same, except that the quantities of dextrose and of combined nitrogen 
in the form of sulphate of ammonia varied. There was always a slight 
excess of carbonate of lime. 

The first of these series of experiments showed that in a medium 
free from nitrogen or containing only traces of that substance the gain 
of nitrogen was approximately proportional to the quantity of dextrose 
decomposed. In the first two experiments of this series in which the 
conditions were normal the gain of nitrogen was 2.5 to 3 parts per 
thousand of dextrose; in the second two in which the culture medium 
was less thoroughly aerated the gain was only 2 to 2.5 parts; while in 
the third two, in which the conditions were still further modified, the 
gain fell to 1.5 parts. 

In the second and third series of experiments, in which variable 
amounts of sulphate of ammonia as well as of dextrose were used, the 
results show that the gain m nitrogen depended upon the relative pro¬ 
portions of combined nitrogen and of dextrose, no appreciable gain of 
nitrogen being produced with less than 0 parts of sulphate of ammonia 
to 1,000 parts of dextrose. 

For isolating the bacillus which fixes the free nitrogen the anaerobic 
culture method of E. Roux in hermetically sealed tubes on slices of 
carrot was used with good results. This method of experimentation, 
which appeared contradictory to the fact that the bacillus had grown 
during six months in a well aerated liquid was suggested by the follow¬ 
ing considerations: (1) The bacillus, is atypical butyric ferment, and 
(2) in the conditions of impure cultures it might have been preserved 
from the oxygen of the air by the aerobic..organisms with which it was 
associated. 

When inoculated in a state of purity in the sugar solution and 
?pompt, liwid,, Jimo 12, 1803. . : .* 
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exposed to the air in thin layers the bacillus refused to grow. All the 
cultures remained sterile indefinitely, but as soon as the other two 
bacilli or certain of the common molds were introduced the fermenta¬ 
tion and growth of the bacillus commenced. It appears that this is a 
universal characteristic of this bacillus., which- is widely distributed in 
the soil, and sheds a. new light on the causes of the germination of true 
anaerobes in a medium so thoroughly aerated as the soil. 

The anaerobic character of the bacillus was demonstrated, however, 
by the fact that it fermented dextrose in the absence of air, provided a 
small amount of ammoniacal nitrogen was added. 

The condition which promotes the fixation of gaseous nitrogen by this 
microbe in a state of purity is a thin layer of a sugar solution free from 
combined nitrogen in contact with an atmosphere of pure nitrogen. 
Growth and fermentation under these conditions are very active. Two 
experiments each with 20 grams of dextrose and without nitrogen 
showed gains of 24.7 and 28 mg. of nitrogen, respectively. 

This bacillus does not grow in bouillon or gelatin. The principal pro¬ 
ducts of fermentation of the dextrose are butyric acid, acetic acid, car¬ 
bonic acid, and hydrogen. The gas evolved during fermentation is 
very rich in hydrogen, containing sometimes as much as 70 per cent. 

It is believed that the fixation of gaseous nitrogen is brought about 
by the contact of the nitrogen with nascent hydrogen in the presence 
of living protoplasm, resulting in the synthesis of ammonia as an 
immediate result.—w. h. b. 

influence of arsenic on plants, E. Lyttkens ( Tulsh\ Landtmdn , 
15 {1894), p. 172). —On examining a large number of superphosphates 40 
per cent were found to contain arsenic in appreciable quantities, owing 
to the application of arsemous materials in the manufacture of the sul¬ 
phuric acid. Experiments were therefore undertaken to study the effect 
of arsenic in the ground on plants. Nob be has demonstrated that plants 
grown in water cultures are very sensitive to even minute quantities of 
arsenic and are greatly injured by it. The author’s experiments showed 
plainly that arsenic in the ground is also a strong poison to plants. 
The study of the subject is being continued at the Halmstoad Experi¬ 
ment Station (Sweden).— f. w. vv. 

Symbiosis between Heterodera radicicola and cultivated 
plants in the Sahara, P.. Vuillemin and E. Leg-rain (Compt Rend ,, 
118(1891 ), No. 10, pp. 519-551), —The authors mention the occurrence of 
the nematode Heterodera radicicola upon the roots of most of the garden 
plants growing at El Oued in southeastern Algeria. Carrots, turnips, 
onions, beets, eggplants, celery, tomatoes, etc., were all affected and 
showed upon their roots a varying number of swellings caused by the 
action of nematodes. In the case of beets, eggplants, and celery the 
swellings appeared only after transplanting. The plants did not seem 
to suffer from the parasitism, but, on the contrary, those not deyelojn 
'jog swellings showed a stunted growth atid to mature, 
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The presence of nematodes in the soil denotes a. sufficient amount of 
water in the soil to enable plants to make some growth in nearly arid 
regions. A histological examination of the enlargements showed a 
very advantageous modification, of the tissues caused by the irritation 
of the parasites, permitting a, true symbiosis between the. flets rodent, 
and the plants. About the nematodes were developed numerous 
vessels of both primary and secondary tissue which had been, trans¬ 
formed into swollen bladders. The protoplasm, rich in nitrogen and 
poor in starch, imprisoned within the cell walls large quantities of 
water. The cell walls become thickened, lose their character as collen- 
chyma and become small water reservoirs. Through a great number 
of punctures the utricles are permitted to take the water and distribute 
it to other cells lying near. 

'The garden at El 0vied was composed of a very sandy soil which 
absorbed twice a. day a great quantity of water. Through the inter¬ 
vention of the structures induced by the parasites a sufficient quantity 
of water is held in reserve to protect the plants during the intervals 
between the periods of irrigation. The transformation of vessels and 
larger cells was noticed in the beet, celery, eggplant, and tomato. In 
the case of the onion the nematode confined itself to the outer layers of 
the root, avoiding the central cylinder. In the ease of turnips and 
carrots the vessels are formed much in the same way but soon disap¬ 
pear and their places are taken by vessels which are not transformed 
and by parenchyma. By these means turnips and carrots are better 
able to withstand drought and this modification is evidently brought 
about by the attacks of the nematodes. 

The tubercles ordinarily formed by the lower organisms upon the 
roots of legumes were not found at this place, but a little distance 
away on the northern shore of Lake Melrir the author observed the 
tubercles on the roots of Medicago. Their ability to resist drought and 
their symbiotic influence on vegetables where eryptogamio symbiosis is 
precluded, in the authors’ opinions make nematodes of great benefit 
here, instead of being the destructive agents they are usually consid¬ 
ered.—'w. H. E. 

Influence of salts of potassium on nitrification, J, Dumont and J, 
0rochetellK ( Compt . Bend., 118 (1891), No. 11,pp. i n a for¬ 

mer paper* the authors called attention to the beneficial influence 
which potash salts exerted on soils rich in humus and lime, in the 
present article experiments on moor soil containing 185 grams of humus 
and only 2.85 grains of lime per kilogram, of soil are reported. The 
soil samples were kept in an oven at a constant temperature of 25° 
and maintained in a proper state of moisture by frequent watering. Car¬ 
bonate of potash at rates of 0.1 to 6 per cent and sulphate of potash at 
rates of 0.5 to 5 per cent.were applied in solutions to the soil. After 
twenty days the soils were leached and the nitric nitrogen per 1,000 

* Comp, Rend., 117 (1893), No. 20, pp. 670-673 (E, S. K., voL \\ p. 903). 
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grams of soil determined. The. results show that the carbonate of 
potash promoted nitrification, even when used at rates of 4 to 0 per 
cent of the soil. 

The sulphate of potash was ineffective in the present case, although 
in former experiments on hnnms ealeareous soils it had given extraor¬ 
dinary results, even, when applied in large doses. Apparently this 
result was due to the fact that the moor soil used was comparatively 
poor in lime. This fact was verified by a new series of experiments in 
which a mixture of sulphate of potash and carbonate of lime was 
applied. The lime renders the sulphate of potash effective by trans¬ 
forming it into carbonate. It was observed that the teachings obtained 
from soils to which sulphate of potassium had been added were color¬ 
less, while those to which a mixture of sulphate of potassium and lime 
had been added were highly colored. This is due to a solution of the 
organic matter in the carbonate. The drainage water also showed the 
presence of considerable amounts of sulphate of lime. 

These experiments show in general that gardeners who use soils very 
rich in humus can very materially promote nitrification by adding 
unleached ashes or sulphate of potassium, provided that in the latter 
case, if the soil is relatively poor in lime, a previous application of lime 
is made. Since it is not possible in practice to apply the excessive 
amounts of these salts which were used in these experiments, it is urged 
that the tacts demonstrated in these investigations should be applied in 
the preparation of composts to be subsequently used on the soils under 
cultivation.—'w. ir. b. 

The inoculation of clay soil for lupines, A. Schmitter (Inan* 
gural Dissertation, Heidelberg; abs. in Bed . CentbL57(1894), No. l,pp. 25, 
26 ),—When cultivated clay soil was inoculated with earth containing 
bacteria from the root tubercles of lupines only negative results were 
secured. When, however, soil previously uncultivated was inoculated 
in the same way, the increase in the weight of lupine plants in the 
inoculated soil ranged between 11 and 32 per cent. The difference in 
the growth on inoculated and uninoculated soil was here apparent to 
the eye. 

Soil inoculation was especially advantageous on sterilized soil. Here 
the tubercles on the inoculated area weighed about 100 times as much 
as on the areas not inoculated. These results have a. practical hearing 
for new ground only. —j. F. d. 

The analytical determination of probably available “ mineral ” 
plant food in soils, B. Dyer (Jour. Chon. 8oc., London, 1894, Mar., 
pp. 115-167; and Chem. News, 69 (1894), No. 1789, pp. US, 114). —After 
brief introductory remarks on soil analysis in general, the author gives 
short notices of the more important papers hitherto published on the 
study of the availability of plant food in the soil. 

To decide upon the solvent which was most likely to give an accu¬ 
rate measure of the phosphoric acid and potash available to plants in 
22431—No. 10- i> 
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tlie soil, determinations were made of the average aridity of the root 
sap of about 100 plants, belonging to 20 natural orders, to find out if 
possible the strength of the natural solvent which plants have at their 
command. The methods pursued and the results obtained in the in ves- 
tigation are given in detail. The acidity in the ease of different orders 
of plants varied from 0,34 per cent (calculated as citric acid) in fiolauaecw 
(potato) to 3.1 per cent in Rosacew, and averaged 0.01 per cent for the 
110 orders. The results were thought to indicate that* the 1 per cent 
citric acid solution proposed by Tollens and Stutzer for the determina¬ 
tion of reverted phosphoric acid in manures would probably meet the 
required conditions, and it was decided to test it on soils of known 
history and recorded fertility.* 

For this purpose 22 plats of the experimental barley held at Botham- 
sted were sampled, and the samples subjected to separate investigation, 
including careful determinations of the total potash and phosphoric 
acid and of that soluble in strong hydrochloric acid and ini percent 
citric aci< Isolation. The method used in determining citric-acid soluble 
potash and. phosphoric acid was a-s follows: 

“A weight of air-dry soil, corresponding to 200 grams of completely 
dried soil, was placed in a bottle with 2 liters of distilled water, in 
which, was dissolved 20 grams of pure citric acid. The soil was 
allowed to remain in contact with, the 1 per cent citric acid solution 
for seven days, being, except on one day, shaken up a great many 
times each day, i. e., whenever the soil had settled well down. The 
bottles rested, however, at night. Altogether the shaking up of the 
soil, which was not violent, but only sufficient to break up the cake 
of mud which formed each day, may have been performed on each 
sample about 400 times. The temperature ranged between 10° and 
10° C, ’and averaged about 15° 0.. The experiments being made in 
winter, it was practically impossible to keep a constant temperature in 
the laboratory, and the bottles were too large and too numerous to be 
placed in any ordinary constant temperature closet. On. the whole 
the conditions throughout .the 22 experiments may be said, to have 
been fairly even, 

“After seven, days’ treatment as above the solutions were filtered*/ 
Five hundred cubic centimeters, that, is, the solutions from 
of soil, was used for each determination* In each case thesobition 
was evaporated to dryness in a platinum basin and gently incinerated 
at alow temperature. The residue was dissolved in pure hydrochloric 
acid, evaporated to dryness, redissolved, and filtered. In the filtrate 
the phosphoric acid or potash, as the case might be, was determined by 
Helmer and Tatloek methods, and as the actual precipitate weighed 
represented 50 grains of soil, multiplication of any experimental error 
in converting into percentages was minimized.” 

“ For method used by Maercker for this purpose, see E. S. R.,voI. v, j>. 471. 
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The history of the plats, the methods used, and the results obtained 
are given in detail, with full discussion. The general conclusion was 
reached that the use of the citric acid . solution, gives valuable indica¬ 
tions of the available fertility of soils such as are not obtained in ordi¬ 
nary soil analysis, and the results suggest that, when a soil is found to 
contain as little as about 0.01 per cent of phosphoric acid soluble in a 1 
per cent solution of citric acid, it would be justifiable to assume that it 
stands in immediate need of phosphatie manure. The potash supply 
of soils appears to be more complicated than that of phosphoric acid 
and needs further investigation. The results in the present case indi¬ 
cate that the limit u marking the nonnecessity of special potash appli¬ 
cations” probably lies below 0.005 per cent of citric-acid-soluble potash. 

u Appended to the account of the work on soils is an account of 
some experiments on phosphatie manurial materials, comparing the 
solvent action of alkaline ammonium citrate and dilute citric acid, 
the result of which is to confirm the views of Tollens and Stutzer, to 
the effect that, although ammonium citrate may suffice to dissolve 
c reverted’ or c retrograde’ phosphate,it does not suffice to indicate 
L available’ phosphate, and that its use ought to be superseded by that 
of a weak solution of citric acid.” 

In the notice of the article published in Chemical News, an account of 
the discussion of the paper by Sir J. Henry Gilbert, K. Warington, and 
others is given.—w. H. n. 

The physiological value of soil-soluble phosphoric acid, J. 

Stocklasa {Mitt. Ter. Ford. Icmdw. Versuchw. Oesterr1893 , No. 8, 
part II, pp. 110-116 ).—The water-soluble portion of superphosphates 
consists of orthophosphoric acid, monocalcium phosphate, monoinagne- 
sium phosphate, monoferric phosphate, and monoaliiminum phosphate. 
Of these the orthophosphoric acid and monocalcium phosphate largely 
predominate in ordinary superphosphates. These substances undergo 
various changes when brought into contact with the sulphates, carbon¬ 
ates, and silicates of iron and alumina by which their solubility is 
impaired. It is an error, however, to class the aluminum salts with the 
iron salts in this respect, since aluminum sulphate, the form most com¬ 
mon in superphosphates, does not form insoluble compounds with 
orthophosphoric add and monocalcium phosphate, although aluminum 
silicate does form an insoluble compound with the latter substance. 
The author’s investigations have shown that the water-soluble phos¬ 
phoric acid of superphosphates is changed by the action of the alumi¬ 
num and ferrous and ferric salts of the soil into u mono-di-ferric phos¬ 
phate,” Fe 2 0; } (P 2 0 5 ) 2 .8H 2 0, u mono-di-aluminum phosphate,” Al 2 G 3 
(P 2 0 5 ) 2 .8H 2 0 (formed by action of aluminum silicate), and “dbtri-ferrie 
phosphate” (Fe 2 0 3 ) 4 (P20 5 ) 5 .3H 2 0. 

These salts were prepared in quantity and applied, with monoealeium 
phosphate and orthophosphoric acid in amounts furnishing 50 and 100 
kg. of phosphoric acid per hectare, both with and without sulphate of 
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potash (at til <3 rate of 10 kg. of potash per hectare) and nitrate of soda 
(in amounts furnishing 48 and 100 kg. of nitrogen per hectare), on 
three series of duplicate pints of soil of known composition planted to 
sugar beefs. 

The yield and,, sugar content of the crop produced in each ease, is 
tabulated, the yield of sugar per hectare being calculated. 

It appears that where nitrogen and potash were not applied, mono- 
calcium phosphate, orthophosphoric acid,mono <Uderric phosphate, and 
mono-di-aluminum phosphate gave blotter results both as regards quan¬ 
tity and quality than di-tri-ferric phosphate. An application of 100 kg. 
of phosphoric acid in the form of mouocalcium phosphate alone per 
hectare reduced the yield. An application of 100 kg. of phosphoric 
acid in the form of mono di-ferric phosphate and niono-di-alumiimm phos¬ 
phate gave tlie same results as an application of 50 kg. of phosphoric 
acid in the same forms. 

Where nitrate of soda and sulphate of potash were used there was a 
wide difference between results produced by monocnlduiu phosphate 
and orthophosphoric acid* The previous observa tion of the author that 
mouocalcium phosphate gives better results on soils deficient in lime 
than orthophosphoric acid was confirmed in these experiments. Ortho¬ 
phosphoric acid is much more readily transformed into insoluble com¬ 
pounds by aluminum and ferrous and ferric salts in the soil than 
monocalcium phosphate. The best proof of this is that in these experi¬ 
ments orthophosphoric acid gave the same result as mono-di-aluininum 
phosphate and mono-di-ferric phosphate. This result confirms the 
author’s statement that the water-soluble phosphoric acid in the soil 
after a certain time is changed into these insoluble combinations. 

By using 100 kg. of phosphoric acid in the form of mouocalcium 
pliosphate and 48 kg. of nitrogen in the form of nitrate of soda the 
yield was not affected, but the quality of the beets was improved. 
With applications of 100 kg. of phosphoric acid in the form of mono-di- 
aluminum phosphate, mono di-ferric phosphate, and di-tri-ferric phos¬ 
phate under the same conditions the yield was the same as with 50 kg. 
of phosphoric acid. 

With applications of 100 kg. of nitrogen in the form of nitrate of 
soda the mouocalcium phosphate.increased the yield of sugar beets; 
with tlie di-tri-ferric phosphate it increased the yield also, but did so at 
the expense of the sugar content. This may he explained as follows; 
Although the phosphoric acid was present in double quantity tlie plant 
was rendered incapable of taking up the necessary phosphoric acid on 
account of paralysis of the root hairs due to the abnormal amount of 
nitrate of soda in the soil, and as a consequence the beets grew rapidly 
at the expense of the sugar content. The practical deduction from these 
experiments is that while an application of 48 kg. of nitrogen in the 
form of nitrate of soda is beneficial, larger applications may be 
injurious. 
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In combination with nitrate of soda the lnono-di-aluniinum phosphate 
was easily assimilable and gave practically the same results as the 
orthophosphorie acid. The mono-di-ferric phosphate stands next, and 
the di-tri-ferric phosphate last. In combination with 100 kg. of nitrogen 
in the form of nitrate of soda the phosphates used gave the following 


results: 

Kilograms of 
sugar per hectare. 

Mouocalcinin phosphate. 6,4-50 

Mooo-dPalumimmi phosphate..... 6, 040 

Ortliopliosplioric acid. 6,015 

Mono-di-ferric phosphate..5,538 

Di-tri-ferric phosphate. 3.537 

—W. H. B. 


On the starch content, of Norwegian potatoes, J. Bebelien 
(Norsk Landmamhlad , 13 (1894), pp. 68-70). —The starch was deter* 
mined in 122 samples of potatoes grown on 85 farms in different parts 
of Norway. The following summary shows the results of the examina¬ 
tion : 

Under 13.90 per cent starch, 20 samples —16.4 per cent of total number. 

Under 14.15 per cent starch, 22 samples™ 18 per cent of total number. 

Under 15f 7 - per cent starch, 38 samples = 31.1 per cent of total number. 

Over 17 per cent starch, 42 samples = 34.4 per cent of total number. 

Highest per cent found, 20.59. 

Thirty-nine samples, or 32 per cent of the total number examined, 
were Magnum bonum potatoes; only 3 samples of this variety contained 
less than 13.9 per cent of starch, and 31 samples contained over 15 per 
cent of starch. The potatoes containing 20.59 per cent of starch gave 
only a very light yield—90 bushels per acre. Potatoes had been grown 
for a generation on the piece of land producing this crop. The highest 
yield obtained with any of the samples was 040 bushels per acre. The 
starch content of this sample could not be determined on account of 
the bad condition of the potatoes when received at the laboratory.— 
:f. w . w. 

On propagation of woody plants through grafting under glass 
protectors, E. Lindgeen (KgL Lmult . Akatl. JIandL Tidskr ,, 33 (1894), 
pp. 58-63). —The author describes the methods adopted for the propaga¬ 
tion of shrubs and trees at the Swedish Agricultural College. The 
cuttings are placed under glass protectors, so-called grafting tubes, 
either in sand beds or in flower pots or in the open air. The grafting 
tubes are glass cylinders closed at one end, of the shape of large test 
tubes, about 5£ inches long and 1 inch wide. If the cutting is rather 
long some white moss is wrapped around it below the cut and the 
grafting tube pressed over the moss and thus held in position. Grafting 
wax may be used with these glass protectors; but the. use of grafting 
wax has lately been abandoned altogether at the agricultural college 
after a thorough investigation of the question continued for several 
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years, 'Grafting in the open air by means of glass tubes may be advan¬ 
tageously practiced for roses, maple, alder, birch, beech, etc., as well 
as for lit trees and for gooseberries, currants, etc.—F. w. \v. 

Some bacterial diseases of plants, Piulijeux and Delacroix 
(Gompt. Rend., 118 ( 18M ), No. 12, pp. 668-671 ).—In 1800 the authors 
reported a bacterial disease of potatoes and pelargoniums caused by 
Bacillus oaidivorus. Since that time numerous plants have been found 
subject to bacterial diseases, some of which are here given: 

Clematis .—The stem is attacked at the collar, and the plant quickly 
wilts and dies. 

Begonias. —These are first attacked in the greenhouse. The petioles 
drop and the leaves are turned from their normal positions. The paren¬ 
chyma cells are seen swarming with bacteria. The leaves become 
yellow and dried in narrow spots and lines, *which increase until the 
the whole leaf is involved and completely destroyed. Later the disease 
spreads to the stem and other leaves until the whole plant perishes. A 
similar disease was noticed on gloxinias. The bacillus present was 
1A p long by h to in diameter. When developed either in broth or in 
gelatin the medium takes on a very marked greenish yellow color, 
which is increased by shaking. The coloration of the medium resembles 
that produced by Bacillus pyocyamis. 

Grapes .—In the grape houses of northern France, and rarely upon 
the trellises, was observed a disease of grapes characterized by the 
appearance on the stems of the bunches of bright fawn-colored spots 
deepening in color as they grow older. The disease spreads, involving 
stem and fruit drying them up. It makes its appearance some time 
before raisin harvest, and hence is of considerable importance. In the 
infested cells are found numerous bacilli 1] by f/n In cultures they 
greatly resemble Bacillus eaulivorus, except the greenish colon’s not so 
marked. The identity of the two is probable. 

Specimens of dying vines received from Tunis showed diseased spots 
upon their roots and. the lower parts of the stems. The woody tissue 
and particularly the medullary rays were browned and had degener¬ 
ated into a gummy mass, filled with numerous colonies of short bacilli. 
In cultures the bacilli formed short chains 1 to 1| j.t long, but did 
not color the culture medium. Inoculations made on the base of wound 
vines produced all the symptoms of the disease. 

The shoots of vines received from St. Aignan showed various lesions 
resembling in part the anthracn ose of grape, but an anatomical exami¬ 
nation showed the same condition as that given above for the specimens 
received from Tunis. The authors consider the bacteria in each case 
as identical, and think this is the same as the disease known, in Italy 
as u mal nero.” 

Cydameu.— The petioles of leaves and peduncles of flowers were seen 
to bend, wilt, and die, together with the organs which they supported. 
By cultures the authors separated a very motile short bacillus long^ 
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which'forms chains of about 1 £ //. Cultures of this did not, show the 
color given by Bad Urn mulivorutt. 

Tobacco .— For some years the tobacco crop in .Russia and Austria 
has fallen, off, doe to the increasing severity of a bacterial disease, and 
in Garonne Valley of '.France it has been very destructive. In Germany 
the disease is called the mosaic disease. It is characterized by the dis¬ 
coloration in spots of the leaf. A little later the spots become dry and 
of a greenish yellow color, marked with a deeper colored border where 
the cells become suberized, checking the further spread of disease. It 
has become quite abundant in southeastern France, where it is known 
under the name u nielled’ In the affected cells was observed a bacillus 
of about the same dimensions as that reported above for the Cyclamen, 
which forms into chains, but is a little shorter and more motile. It 
has not been seen to form spores. In cultures it gives a tawny color to 
its medium. 

Tomatoes .—In several localities of France tomatoes are affected by a 
bacterial disease. The fruit becomes brown and rotted upon the upper 
part with the insertion of the style as a, center. The cells are full of 
bacilli | to 1 //. long by J to ; V in diameter. They do not form into chains, 
but group themselves as compact zooglea. The bacillus is slightly 
motile and changes the color of its culture medium to a light green. 
It is probable that the infection of the tomato is through the style while 
the plant is yet in bloom. Successful inoculations with drops of a cul¬ 
ture medium placed in. the flowers have been made. The disease may 
also be caused by inoculating with a needle through the skin of the 
young fruit. 

(HadiolL —The bulbs of gladioli sometimes presented on their surface 
brownish spots where the tissue was deeply corroded. In tine rotting* 
cells was found a short bacillus, very motile, 1 to 1 f // long, which did 
not change the color of the culture medium. 

Apples .—Different varieties were found showing bacterial diseases. 
When the fruit is cut open portions appear vitreous, and afterwards these 
cells perish, forming small groups of tawny color, having a cork-like 
appearance. This disease is due to Mieroeoeeus sp., which does not color 
the culture medium. 

The authors expect to continue their experiments and investigations 
on the bacterial diseases during the ensuing season.- — w. it. e. 

Means of preserving wood against the attacks of insects, 13. 
Mer {OornpL Rend.) 117(1893), Mo. 21, pp. The author found 

that the species of trees most often attacked by insects are those 
whose wood is characterized by a large amount of starch, lie noticed 
that the dust resulting from insect .ravages .contained no starch even 
when the wood eaten contained this substance in abundance. In order 
to rid the wood of the starch the bark may be removed, from the standing 
trees three or four months before they are cut. The author also found 
that a simple girdling of the trees high up on the trunk and thedestrac- 
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tion of any brandies putting* out below this girdling accomplished the 
same end. 

Oak poles 30 or 40 cm. in diameter were barked one year before being 
cut, and these, with others not barked, were stored under shelter. A few 
of the imbarked poles were stripped of their bark as soon as put under 
shelter, while the bark was left ou others. At the end of three yeans 
the poles not barked had become much i ujured. Those stripped of their 
bark after being cut had been attacked, but less severely than the pre¬ 
ceding. Those which had been barked when standing were uninjured. 

Oak logs of forty years’ growth, which had been girdled toward the 
end of May, 1890, and cut the following October, were likewise stored, 
and with them a number of similar logs stripped of their bark after 
being cut. All these were left for three years in an exposed locality. 
The oak logs barked after being cut suffered severely, while there was 
no trace of worm-eating on the logs which were barked live months 
before being cut. The logs which had been simply girdled some months 
before cutting and then barked after cutting were also perfectly pre¬ 
served against insect attacks. 

The author regards the spring as the best time for barking or girdling 
standing trees, and finds that when the operation is performed at this 
time the starch disappears by autumn and the timber can then be cut 
without fear of insect ravages.—j. v. J). 

The assimilation of lime and phosphoric acid in the animal 
body, J. Neumann (Jour. Landw41 {1893J, No. 4, pp, 343 - 3 ,^ 0 ; aba. 
in Gtiem. Centbl ., 05 ( 1894 ), No. 11^ pp. 561 ^ 562 ).—The author’s purpose 
was to determine the effect of adding lime and phosphoric acid to\the 
normal diet of immature animals. In the first experiment a calf jive 
and a half weeks old received 15 kg. of skim milk daily during f%e 
first period of five days. To this ration there was added during the, 
second period of four days 12 grams of calcium phosphate contain¬ 
ing 33.33 per cent of phosphoric acid. In the transition period of two 
days between the first and secondperiods # and 8 grams, respectively, 
of the phosphate was added to the food, in order to gradually accustom 
the animal to it. In every case twenty-four hours was allow ed for the 
digestion of the food, and lienee the food of one day was regarded as 
producing the excrement voided on the following day. The amounts 
of time and phosphoric acid consumed, excreted, and retained in the 
body per day are shown in the following table: 


JAme and phosphoric acid consumed, luvorcted. and retained, in the an imal body. 



First, 

period. 

Transi - 
tion. 
period. 

Second 

period. 


m,l 

pnrioll. 

Lime: 

Consumed... 

Grams. 
24. oa 
12, 80 
11.77 

Grains . 
27. 28 
14.42 
12.90 

Grains. 
29.19 
16. 77 
12. 42 

Uhospljoric acid : m 

Consumed .. 

Excreted_. 

Rctuinoil .... 

Grams. Grams. Grams. 
20.46 22. HI* 22,22 

14,91 16.87 18.89 

15, r»r> 15.90 15.04 

Excreted ........- 

Retained.... 
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Of the phosphoric acid consumed there was retained in the first 
period 51.1 per ecut; in the second perio< 1,40.5 per cent. Of tl»e excreted 
phosphoric acid the urine contained 13.505 grains in the first period 
and 16.831 grams in the second; the solid feces contained 1.405 grains 
in the first period and 1.558 grams in the second. 

In the second experiment a calf eight weeks old was used, and was 
fed daily 16 kg. of skim milk. The first period, including a preparatory 
period of three days, lasted six days. The transition period lasted two 
days. In tlie second period of five days 7.5 grams of calcium carbonate 
containing 54.23 per cent of lime was added to the milk daily. After 
another transition period of two days, a third period of five days began 
in which the food was the same as in the first period. The results 
appear in tlie following table: 

Lime and phosphoric acid consumed, excreted, and retained in the animal body. 



First 

period. 

First 
transition 
period. 1 

Second 

period. 

Second 

transition 

period. 

Third 

period. 

Lime.* 

Grams. 
2G. 252 

Grams. 

27.478 

Grams. 
30.008 

Grams. 
2(5.407 

Grams. 
2(3.412 

Excreted. 

Reto/ined. .. . 

.14.5(52 
11.(590 

14.854 | 
12.624 i 

15.820 
14.188 

15.285 
11.122 

14.77(5 
11.036 

Phosphoric acid: 

Consumed..... 

34.039 

30.8(53 

33.980 

34. 240 

34. 247 

Excreted..... 

19,511 

19.712 1 

19.327 

19. (59(5 

19. 947 

'Retained. 

14. 528 

14.151 

14.058 

14. 544 

14.800 



Of the 4.07 grams of lime added to the daily ration of milk 2.5 grams, 
or 61 per cent, was apparently assimilated.— «T. F. i>. 

On some poisonous constituents of rape-seed cake, F. Wer- 
ensktolt) (Ticfokr. nor sice- Lcm & br ., 1 (1894) 9 pp. 57-63 ).—The author 
states that rape-seed cake is the most popular concentrated feeding 
stuff in Norway, the number of samples sent for examination to the 
chemical control station at Christiania during 1893 being 98, against 
53 samples of cotton-seed meal, 28 of peanut meal, and 18 of rye 
bran, etc. It is a fact, however, that the quality of the rape- 
seed cake in the market has greatly deteriorated during late years. 
Genuine rape-seed meal is but seldom met with, and most of what is 
sold under that name is manufactured front a highly impure East Indian 
and Booth American rape seed, from pure weed seeds (raviaon) from 
southern Russia, or from u Sarepta mustard” (Bnmiea juneea, or B. 
Imieeolata ), or a mixture of this variety and rape seed or weeds. Com¬ 
plaint has frequently been made of the injurious influence of Indian 
rape seed, of the ramson, and of the goods containing Sarepta mustard. 
It is not known, however, what S]>eeial components are the cause of 
tlie trouble. In some cases it is believed that the volatile oil of mustard 
(sulphocy ankle of ally 1) p rod need from the meal is the cause, but in 
other cases (as in case of rmmon) no trace of this oil is obtained. 
The author investigated carefully three perfectly identical kinds of 
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seeds, Brassiea laneeolata, B. glauca (East Indian rape), and Eruea 
sativa. The East Indian rape seed examined had the following com¬ 
position: Moisture, (5.10; asli, 3.40; crude fat, 42.80; crude protein, 23.28 
(nitrogen, 3.73); crude fiber, 14.2(5; and nitrogen-free extract, 10.10 per 
cent. The sample yielded 0.45 per cent of oil of mustard (determined 
by Sehlicht’s method). This would correspond to about 0.7 per cent in 
the rape seed cake manufactured from the seed. On treatment of the 
ether extract with dilute sulphuric acid the presence of an alkaloid, 
choline, was established; sulphocyanide was also found. In the alco¬ 
holic extract of the seed about 1.75 per cent of lecithin was found (cal¬ 
culated from the quantity of nitrogen in the extract). The determina¬ 
tion of phosphorus in the ether and alcohol extracts (Schulze’s method) 
indicated a lecithin content of 1.20 per cent. Determinations of the 
sulphocyanide by different methods gave 0.028 per cent and 0.047 per 
cent present.— e. w. w. 

Tuberculosis, W. Saunders and J. W. Robertson {Canada Central 
Experimental Farm, Bat. No. 20 , Feb., 1894, pp. SO). —A general discus¬ 
sion of tuberculosis and detailed statements regarding the results 
secured in making Koch’s tuberculin test on 13 calves and 54 other 
cattle. On some individuals the injection of tuberculin was repeated 
several times. 

In the first test 0 out of 7 milch cows proved tuberculous, showing a rise 
above the highest normal temperature of from 1.4° to 4.4° F. and of 2.00° 
to 4.75° F. above the average normal temperature. The cows were 
slaughtered, and post-mortem examination confirmed the presence of 
tuberculosis. Later other cattle received one or more injections of 
tuberculin. Of the 54 head tested (omitting the young calves), embrac¬ 
ing the entire herd, 2(5 gave reactions indicating the presence of tubercu¬ 
losis. The disease was most prevalent among cows, 17 out of 24 being 
affected. Three out of 14 bulls gave reactions indicating tuberculosis. 
Five out of 13 heifers were diseased, giving after injection with tubercu¬ 
lin a rise of from 2.2° to 6° F. above highest normal temperature. It 
is proposed to use these 5 condemned heifers to test the claim that 
tuberculin lias a curative action on tuberculosis. Injections of small 
quantities of* tuberculin will be made at intervals, the resulting 
symptoms noted, and the final result ascertained by an examination, of 
the internal organs. 

A second injection of tuberculin made a few days after the first had 
little or no effect on the temperature. The record of the animals tested 
more than once, while showing some lack of uniformity in the results, 
indicates that in most instances a period of two to three months is 
sufficient to restore that condition of the system which admits of a- 
secp'nd characteristic reaction on a repetition of the injection.—.T. E. i>. 

The composition and properties of butter made from large and 
from small fat globules, E. Klttsemann (Inaugural Dissertation, Leap » 
sic, 1893,p. 58; abs. in Chem. Gentbl.,1894 , 1, .No. 1.3, p. (>40). —According 
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to the author’s investigation tlie size of the fat globules affects the quali¬ 
ties of the butter. The butter made from large globules has a deep yellow 
color, a good taste, and is hard. That made from small globules, on 
the other hand, has a whitish color and is inferior in consistency and 
taste. The larger the proportion of large globules the more completely 
the milk creams and the more rapidly can the cream be churned. The 
melting point and point of crystallization is lower for butter made from 
large globules than for that made from small globules. It appears, 
further, that, with the increase in the number of large globules there is 
a perceptible decrease in the amount of fatty acids insoluble in water • 
or, in other words, with the increase of the projxirtiou of small globules 
there is an increase in the amount of fatty acids insoluble in water. 
The larger the amount of fatty acids insoluble in water the higher are 
the melting point and the point of crystallization of the fatty acids. 
That is, the higher the stearin and pal mi tin content the lower the olein 
content. « On the other hand, the volatile fatty acids increase with, the 
proportion of large globules in the milk. This, however, is affected by 
the period of lactation. The olein content also usually increases with 
the proportion of large globules. The author found that the olein con¬ 
tent and the volatile fatty acids corresponded very closely. 

The specific gravity of butter made from relatively large globules was 
found to be lower than that of butter made from small globules. The 
length of the period of lactation and the stage of lactation influence 
both the content of volatile and insoluble fatty acids.—K. \v. a. 

Investigations on the rancidity and the acid number of butter, 
V. von Keeoki (Leipsie, 1.894 , pp. 66; abs . in Milch Ztg ., 28 (1894), Nos. 
12 , pp. 186 , 187; 18, pp. 203 , 204). —The investigations here reported 
were on the effect of light, air, and bacteria on the rancidity of butter. 
According to the author, Sigisround found that the rancidity of butter 
was due to the indirect action of bacteria and the direct action of light 
and air. The present investigations were carried on simultaneously 
with those of Sigismund. 

The author finds by bis experiments that the acidity of butter under 
ordinary conditions is chiefly due to the activity of bacteria and not to 
the oxidation of butter fat. With respect to keeping the butter lie finds 
that butter must be kept away from direct sunlight and at a low tem¬ 
perature, not because these factors rapidly increase the acidity of the 
butter, as has been ’ believed, but because they change the butter in 
other ways. Indirect sunlight does little harm to butter. The increase 
in acidity which results from the oxidation of the butter fat in the 
presence of light, is much smaller than that which takes place in the 
absence of light and air through the activity of bacteria. Consequently 
antiseptics are of great importance in keeping butter, as has long been 
known in practice and followed through the use of salt. 

The author’s resume of the principal results of his investigations is 
as follows: 
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(1) The degree of rancidity of butter can not 'be judged of directly 
by the acidity. The acidity increases regularly with the age of the 
blitter, and by the action of heat and sunlight this goes on more slowly 
than under ordinary conditions. The.bacteria are killed, by the action 
of sunlight and their activity is diminished by heat. A butter kept in 
the sunlight or in a warm place may become rancid without becoming 
u sour.” 1 Conclusions as to the rancidity can be drawn from the acid 
number only when the conditions under which the butter has been 
kept are known. 

(2) The acidity of butter is due principally to the action of bacteria. 
Oxidation plays a far inferior part. 

(3) The bacteria occurring in butter are principally anaerobic and can 
vegetate in tbe dark. 

(4) Temperatures of freezing and of the blood hinder the production 
of acid. Tbe addition of 4 per cent of potassium fluoride to the butter 
entirely prevents the action of acid-forming bacteria and the butter 
retains its aroma, taste, and consistency. Fluorides can not be used 
as preservatives, however, on account of their poisonous qualities. 

(6) Common salt hinders the action of bacteria in butter. 

(7) The proportion of casein in butter has little effect on the acidity. 

(8) Bacteria die after they have produced a certain quantity of acid 
in the butter. On this account the acid number of butter reaches a 
maximum after a time, beyond which it does not increase. This maxi¬ 
mum corresponds to a rancidity of about 17° to 18°. 

■(D) Light with the exclusion of air and air with the exclusion of 
light have the same effect on the production of acid in butter. Acid, 
is produced in neither ease and therefore we find in the butter only as 
much acid as could be produced by the bacteria. 

(10) A temperature of freezing and partial darkness have about the 
same effect in diminishing the production, of acid as salt, in the light. 

(11) The common method of determining the acid number of butter 
is very faulty. If correct results are to be obtained by this method 
the action of the carbonic acid of the air must be taken into account,— 
K W. A. 

Outlie cooling of cream after pasteurization, T. Herd (N<mL 
Mejeri Tidn ,, 9 ( 1894 ), p. 12 (>),—It has been found in practical trials 
that cream heated to pasteurization temperature and cooled only 
slightly produces a richer buttermilk on churning, and consequently a 
lower yield of butter than cream heated to the same temperature, but 
afterwards thoroughly cooled. Some trials were made with pasteur¬ 
ized and unpasteurized cream, the mess of cream in each trial being 
divided into two equal lots, and both treated alike except for the pas¬ 
teurization of the one lot. 
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Trials with pasteurized and itup as ten ri,zed cream. 



Quan¬ 
tity of 

Cooled 

to— 

Time ot“ 
churn- 

.Butter 

milk. 

Fat. in 
butter- 

Butter. 

Water in 
butter. 

—.-. 

cream. 

K ff . 

/><•</. o. 

lug- 

Min. 

K(f. 

milk. 

Per cent. 

K<f. 

Per cent. 

t £ Pat-dei irirnl to 05° 0.. 

i Not pirn t eamed. 

75 

(J 

27 

09 

0. -18 

17.20 

12. 2 

75 

7 

22 

(38 

0. 42 

17.41 

14.1 

• I \ Partem fixed to (55' 3 0 . 

11 ) Not paHtonriml. 

82 

0 

29 

71 

0. 82 

17.27 

12.8 

82 

8 

:;o 

09 

0. 20 

17. 49 i 

in. r> 

H I S PuMteumed to (35 3 C. 

1 l L i Not, pasteurized .. 

77 

0 

20 

(50 

0. 24 

17. 71 

13. 2 

77 

8 

20 

07 1 

0. 22 

17. 82 

12.8 


— F, W. W. 


Report for 1893 of Chemical and Seed Control Station at Kal¬ 
mar (Sweden), ( Kalmar , 1891, 2>p. 28 ).—The income of the station 
for the year was about $2,000 for the chemical station and $800 for the 
seed control station. During* the year 1,907 samples were sent in for 
examination and analysis. Of this number there were 1,459 samples 
of dairy products, mainly milk, 140 samples of fertilizers, w 129 samples 
of articles to be examined for x>oisons, and the rest were feeding stuffs, 
water, technical products, and miscellaneous samples. 

The fat contents of the samples of milk examined ranged between 2 
and 5.2 per cent. The monthly averages were as follows: 

Fat content of milk analysed at Kalmar >Station during 1893 . 


January-- 

February . 

Per cent,. 

. .3.40 j 

..3.53 

duly.. 

A no*n at; 

Per cent. 

3. 68 

March. 

...3.10 

September. 

. 3.93 

April. 

..3.09 

October... 

.4.12 

May. 

. 3.12 

November.. 

.3.82 

June ....-.... 

.■.3.28 

December ......... 

.. 3.55 


The mean of the monthly averages for the samples from all different 
sources was 3.53 per cent of fat. This is 0.2 per cent higher than the 
average fat content of the samples of herd milk analyzed by Swedish 
stations during 1891 (E. S. It., vol. IV, p. 779). The averages are 
not directly comparable, however, since a much larger number of 
analyses was included in the latter result, viz, 12,180 different samples 
of milk. 

At the seed control station 027 samples of seeds were examined and 
their purity, gevminative power, moisture content, etc,, determined,— 
F. w. w. 






















The composition and analysis of peptones (Lea -peptone*, tear composition, leur 
analyse ), A. PE Naeyer.— Bei\ Internal. JFahif., 7 ( 1894), 7, pp. 115-117 . 

.Determination of the quality of the cocoa beans (Zur Werthbestimmung iter 
Cacaobolmen), T. F. Hanauskk. — Chem . //#., AS (1894), No. 25, pp. 441, 442. 

Notes on raffinose (Notes stir la rajfmose), E. Deltouk.—■ Jssoc. itetyc Chim., 7 
(1898), No. 5 and 6, pp. 179-187. 

Solvent for cellulose (Limmysmittel der Cellulose), T. F. IIanauskk.— Chem. Ztg. 
18 (1894), No. 25, p. Ml; Chem. News, 69 (1894), No. 1794, p. 174. 

On the chemistry of flower-coloring material (Znr ehemisehen Nenntniss dee 
Blumenjkvrbstoffe), A. Hilgeu. — Hot. Ccntbl57 (1894), No. 12, p. 275, 

Artificial production of citric acid.—Jfrw Mine, Bui. No. 87, pp. 102-108. 

On the fixation of iodine by starch (De la /(.ration, do Viode par V ami don), G. 
Koitvxer. — Compl. Bend., 118 (1894), No. 14,pp. 744, 744. 

The determination of ammonia by the colorimeter (Sue lo dosage de Vammoni- 
aque par le colorimetre), L. Ilosvay de Nagy Ilosva. — But. Soe. Chim. Paris, 11-12 
(1894), No. 5, pp. 216-226). 

Concerning the determination of organic nitrogen by Stock's method (Sulla 
determinazione delVasote organico col metodo Stock), C. E. Zay, — Staz.Spcr. Ayr. Ital., 
26 (1894), No. J,pp. 22-81. 

The determination of the secondary products containing nitrogen formed 
during combustion in the air (Dosage des produits secondaircs contenant de Vazote 
formes pendant la combustion dans Vair), L. Ilosvay i>k Nagy Ilosva, — Bui. Soe, 
Chim. Paris, 11-12 (1894), No. 6, pp. 272-280. 

A modification of the manner of carrying out Schlosing’s method for nitro¬ 
gen in nitrates (Fine neue Ausfuhritngsweise der Sohlimng'schen SaIpetersdurcbestim* 
mnngsmethode), L. L. jdk Koninok.— Ztsehr. anal. Chem., 38, No. 2, pp. 200-205. 

Volumetric determination of magnesia and phosphoric acid by titrating the 
ammonium-magnesium phosphate or the alkaline earths in the form of tri¬ 
phosphate ( Vohmctrisehe Bestimmnng der Magnesia, der Phosphorsilure nnd der Arsen - 
satire durch Titration des Magnesium-Ammoninm-Phosphates, bezw.-Arseniats , sotvie der 
alkalischen Erden in Form der Tripelphosphate), F. Hundeshagen.— Chem. Ztg., 18 
(1894), No. 25, pp. 445-447. 

Volumetric determination of phosphoric acid (Volume! rische Methods zur Be - 
stimmung der Phosphorsdure), A, F. Hollkmax?*. —Zlsehr. anal. Chem., 32, No. 2, pp. 
185,186. 

The quantitative determination of carbohydrates (Zur quantitativen Ikstim - 
mung der Kohlenhydrate), E. Schulze. — Chem. Ztg., 18 (1894) t No. 29, pp. 527, 528. 

The gravimetric methods for determining reducing sugars with alkaline cop¬ 
per solutions (Ueher die gewichtsanalytischen Methoden zur Bestimmung redneirender 
Zucker durch alkalische Kupferlosungen), L. GtHInuut.— Chem. Ztg., 18 (1891), No, 25, 
pp. 447, 448. 

The analysis of milk, MErui^RE.— Jour. Charm, el Chim., 29, ser. 5, pp. 153-155; 
<$bs. in Chem. Centbl, 1894, I, No. 12, p. 606. 

. 102(1 



FOREIGN PUBLICATIONS. 


1027 


Detection of foreign fats in butter [La recherche ties grumes eirangeres dans ie 
benrre ), Bilteryst, Wantkrs, and Jorissen.— Assoc, Beige Chim., 7 (1893), No. 5 
anil (!, pp. 107-170. 

Determination of fat in cheese (FellIbestimmung im Kline), S. Bondzynski.— 
Ztschr. anal. Chem., 33, No. 3, pp. 180-180. 

A study on Soxhlet’s aerometric method of determining fat in milk ( Ueber 
die Boxhlefsehe arfarMetrtecJw FeHbesUmmmtgsmMhode), II. Timpe. — Chew. Ztg., 18, No. 
33, pp. 302-301. 

Remarks on the examination of drinking water, J>. A. Van Ketel. — Nederl. 
Tijdsehr. Phann0, pp. 45-til; ahs. in Chcm. Centbl., 1804, f, No. 12, p. 001. 

Determination of nitrates and nitrites in water, Crispo. — Rev. Internal. FaUif., 
7, p. 101 ; ahs, in Chem. Centbl1894, /, No. 13, p. 656. 

Indol as a reagent for nitrites in water analysis {In do l ala Reagens auf Nitrile), 
O. Bujwid. — Chem. Ztg., 18 (1894), No. 21, p, 364. 

A simple method of detecting fecal pollution of drinking water (Ueber cine 
einfaehe Methods znr Wahxnehmung von fdkalischeu Tern nreinigun gen des Trinhvassers), 

H. Nordlingkr .—Pit arm. Central Salle, 35, pp. 109-111; ahs. in Chem. Centbl. {1894), 

I, No. 13, p. 044. 

A new extraction apparatus (8'nr an nouvel appareil <1 epmsement), L. Etaxx. — 
Bnl. Roc. Chim. Paris, 11-13 (1894), No. 0, pp. 259,260, Jig. 1. 

Analysis of sugar beets ( Lcs conditions de V analyses dc la better ares it sucre ).— 
Assoc. Beige Chim., 7 (1893), No. 5 and 0, pp. 188-193. 

A mill for preparing oil-bearing seeds, etc., for fat determination ( Extractions - 
miihle), M. Lehmann. — Chem. Ztg18, No. 23, pp. 412, 413, jigs. 2. 

BOTANY. 

The occurrence and significance of an albumen-dissolving enzyme in young 
plants (Ueber das Vorlcommen and die Bedeutung eines eiiveissldsenden Enzyma in 
jugendliohm Pjlanzen), E. Neumeister. — Ztschr. Biol., 30, No. 4, pp. 447-465. 

Remarks on the source and function of the ash constituents of plants ( Ge - 
schiehtUehe Benuirkung sur Lehre von der Nerkunft und Nolle der PjianzHehen Aschenbe - 
standlheile), E. O. VON Lippmann.— Chem. Ztg., 18 (1894), No. 25, pp. 444, 445. 

On the formation of fatty and essential oils in plants (Recherches sur la forma¬ 
tion des huiles grasses et des hniles essentieUes dans les vegetaux), E. Micsnar d.—Ami, 
8ci. Nat. Bot, IS (1894), No. 5 and 6, pp. 257-398. 

The occurrence of raffinose in germinated wheat (Das Vorlcommen, von Raffinose 
im Keims des Weisenkorns), E. Schulze and S. Frankfu nr.—Ber. dent. chem. Gee., 
27, pp. 05, 60; ahs. in Chem. Centbl1894, I, No. 8, p. 429. 

The occurrence of cane sugar in the seeds of plants (Die Verbreitung des Rohr- 
suckers in den Pjlanzen samen), E, Schulze and S. Frankfurt. — Bar. dent. chem. Ges ., 
27, pp.*62-04; ahs. in Chem. Centbl.,1894, I, No. S,p. 429. 

The free water in swollen seeds (Sur Veau libre dans lcs graines gon flees), H. 
COUP IN. — Bui. Boo. Bot. France, 41 (1894), No. 1, pp. 91-93. 

Spectroscopic observations on flowers (SpeMroskopische Beobaehlungen am Bliite), 
G. I*. Menkoazzi. — Mitt. chem. pharm. Inst. Padua, 1893- 93, pp. 1-16; ahs. in Chem. 
Centbl., 1894, I, No. 8, p. 431. 

A coloring matter occurring in giape leaves ( Kin in den Rebenbltittem vorkom- 
mender Farbstoff), E. Sciiunck, E. Knkcht, and L. Marchlewski. — Per. dent, chem, 
Ges., "37, pp. 487 , 488; ahs. in Chem. Centbl., 1894, I, No. 13, p. 633. 

On chlorophyll ( Ueber das Chlorophyll), E. E. Liesegang.— Phot. Arch., 35, pp. 
51-53 ; ahs, in Chem, Centbl., 1894, I, No. 13, p. 636. 

Concerning the position of the embryos of phanerogams ( Ueber die Lags des 
Phaneragamenemhryo) , B. Schmid. — Bot. Centbl., 58 (1894), No. 1, pp. 1-7; No, 2, pp, 
33-41; No, 3, pp, 81-89. 
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A comparative anatomical study of petals ( ih'nndziige einvr ecrgleidtendcn Ana¬ 
tomic der Bliwienbliitter), L. Muller.— Halle , 1893, pp. 356, plates 23; aim. in Hot* 
Cental.. 58 ( 1894 ), No, 3, pp. ill-76. 

Comparative anatomical study of the stems of grasses ( Veryleichvnd anatomi- 
ttche Uniersudt migen liber den Ban ties Stammes bed den < Iramineen ), F. Hon e in a u k it.— 
Verhcmdl. sool. hot. Oes. Wan, 46 (1696), No. 4, pp. 556-666; aim. in Hot. ('cntM.,58 
(1694), No. 3, pp. 99-101. 

Anatomical researches on vascular cryptogams (Beckerdies analomigings sur las 
cryp tog amen vasculaires), G. Poirault.— Ann. 8ei. Nat. Hot., 18 (1894), No, !s and 4, 
pp. 113-356. \ 

Researches on the temperature of plants* ( Redicrehes sur la chalcur regetalei), G. 
Bonnier. — Ann. Sci. Nat. Bat., 18 (1694), No. 1 and 3, pp. 1-35. 

A contribution to the physiology of the genus Cuscuta, G. J. Vkirck. —Ann. 
BotS (1694), No. 39, pp. 53-118 . 

Absorption of water by dead roots, W. Watson.— Ann. Bot., 8 (1894), No. 59, 
pp. 119, 130. 

Researches on the perimedullary zone ( Red torches sur la zone perimedtillaire), L. 
Flot.— Ann. 8d. Nat. Bot., IS (1894), No. 1 and 3, pp. 37-113. 

Recent investigations and ideas on the fixation of nitrogen by plants, H. M. 
Ward.— Nature, 49 (1894), pp. 511-514. 

The fertilization of Pinus sylvestris, IT. II. Dixon.— Ann. Hot., 8 < 1891), No. 39, 
pp. 31-34. 

The cross fertilization of food plants, A. I >. Ken dee. — Nat. Sri., 41 (1894), No. 
30, pp. 372-380 . 

On acclimatization of plants (Om aehlhnatisation of vile ter), 0. ,1. Ro.s.sandkr.— 
Kgl. Landt. Akad . Handl. Tidslcr., 33 (1894), pp. 13-31. 

Grasses from Johore. A. B. Eendle.— Jour. Bot., 32 (1894), pp. 100-tOi. 

The cultivated plants of Juan Fernandez (Las plan las de cal tiro an Juan Hernan¬ 
dez), F. Joiiow. — Ann. Univ. Rep. Chile, 84 (1893), No. 17, pp. 939-970; ahs. in Bot, 
Centbl., 58 (1894), No. 2, p. 77. 

Two new stains for the study of nieristem (Sur deux non remit x colorants appliea- 
bles a Vetude des menstrmes), A. Lemaire. — Bui. Sou, Bot. France, 41 (1894), No. 1, pp. 
88-91. 

Anew method of spore staining ( debar eine neue Methods der Sporen/arbitny), R. 
Fiocea.— Centbl. Baht, and Par., It (1894), No. 1, pp. 8. 9: ahs. in Bot, Centbl,, 58 
(1894), No. 3, p. 89. 

Formic aldehyd as a hardening solution (For ntaldehi/d a Is Wirtunysmittel), F, 
Blum. — Zlsehr. wisseneh. Milcros. u. Mihros. Teehnihto (1893), pp. 311, 315; ahs. in 
Bot . Centbl., 58 (1894), No. 3, p. 90. 


BACTERIOLOGY, 

Physiological antisepsis ( L'anleseptie phymoloyigne), A, Titii’iEit. * Compt. Rend., 
118(1894), No. 13, pp. 718-720. 

Contributions to the study of yeasts ( Contribution d V etude des lent res), I\ I Iaute- 
feuille and A. Ferrey .—Compt. Bend., 118 (1894), No. 11, pp. 589-591. 

Composition and analysis of yeasts (Composition el analyse de la tern re), I\ 
GUICIiakd.— Bui. Soe. Cliim. Paris, .11-12 (1894), pp. 230-239. 

A simple means of rendering large quantities of water germ free (Kinfadm 
Verfahren, IVasser in yrossen, Mengen Keimfm zn machen), M, Tracbe. -Ztsehr. Myg., 
16, pp. 149,150 ; ahs. in Chem. Centbl ., 1.894, /, No. 14, p. 688. 

Bacteriological examination of feeding stuffs (Bah teriolog indie Caters a eh urn; der 
Fuller mi tied), M, G < > N H E RM a nn. — C hem , Ztg., 18 (1894), No. 27, p. 486, 
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METEOROLOGY—SOILS. 

The temperature of the highest layers of the atmosphere (Die Temper at nr der 
hocks ten Luftschichien), W. L, Schleiffarth.— Ghent. Ztg.’, IS ( 1S94 ), No. 21, pp. SOS, 
364. • ' 

The relation between the cont ent of fertilizing ingredients in fine particles 
of soil audits productiveness (Die Beziehung zwischen deni Gehalle der abschldmm- 
baren Tellohen des Bodem an Pflanzemiahrstoffen and dessen Fruchtbarkeit), W. M. 
Borzuciiowski. —Inaugural Dissertation, Leipsie, 1893, pp. 42 ; abs. in Ghent. Centbl 
1894, I, No. 11, p. 559. 

Water content of the soil after growing different crops (Praktische Untersuch- 
ungen iiber die Wasseranfnah-me unserer KuIturpjlanzen), W. D Oh rung. — Dent, landiv. 
Presse, 21 ( 1894), No. 26, pp. 250, 251. 

A preliminary series of experiments toward the amelioration of certain 
alkaline soils, F. T. Shutt. — Trans. Hoy. Soc. Canada, 1893, sec. 3, pp, 17-23. 

A convenient implement for sampling soils (Gerson’s Erdbohrstock fUr Land - 
Forstivirte , etc.) — Dent, landiv. Presse, 21 (1894), No. 25, p. 243, fig. 1. 

Concerning the best methods of making soil maps (Rapport sur les cartes agro- 
nomiques), A. Ominot. — BuI. Min. Ayr. France, 1S93, No.8,pp. 956-973. 

FERTILIZERS, 

Manures and manuring, O. M. Airman. Edinburg and London: William Black¬ 
wood A‘ Sons, 1894, pp. 592. 

Action of water on dicalcic phosphate (Action de lean sur le phosphate hicalcique), 
A. Jolly and E, Sorrel.— Gompt. Ilend., 118 (1894), No. 24, pp. 788-741. 

New method of applying fertilizers (Nouvelle methods de repartition des engrais ).— 
V Engrais, 9 (1S94), No. 15, pp. 348-350. 

The influence of methods of applying fertilizers on their utilization by plants 

(De Vinfluence da mode repartition des engrais sur leur utilization par les plantes), A. 
Prunet.— Gompt. Rend., No. 12, pp. 653-656. 

Concerning the adulteration of phosphate slag (Esaine della legetlima delle scorie 
fosfatiche), F. Sestini.— Staz. Sper. Agr. Ital., 26 (1894), No. 1, pp. 57-62. 

FIELD CROPS. 

Studies of the varieties of barley (Studier ofver kornets varieteter), A. Attfr¬ 
ee rg. —Kalmar Chemical and Seed Control Station, Report for 1893, pp. 22-2S. 

Experiments with varieties of barley (Bericht iiber die Resultnte der Gcrsten- 
Anbauversuche des Vereins Versuchs - and Lehramtalt fur Brauerei in Berlin , 1893), 
Eckfnrrecher. — Landbote, 15 (1894), No. 16, pp. 153, 154. 

A classification of the varieties of barley grown in Austria (Die G era ten Omter- 
reichs), A. Atte r be eg .— Wien, landiv. Ztg., 44 ( 2894), No. 23, pp. 203, 203. 

Experiments with varieties of oats (Versuch iiber den anbauwert rerschiedener 
Getreidespielarten), W. Westkrmkier.— Dent, landw. Presse, 21 (1894), No. 28, pp. 
275, 276. 

Experiments in sowing together different varieties of spring wheat and oats 
(Ueber Mengsaatversache ), R0MKER.— Bratinschw. landw. Ztg., 63 (1894), No. 11, pp. 
45, 46. 

An experiment with varieties of potatoes ( Fin Anbauversuch mit rerschiedener 
KarloffeUorten ), J. Hansen.— Dent, landiv. Presse, 21 (1894), No. 19, p. 177. 

Experiments in the culture of hemp ( Experiences de culture du chancre), Mo- 
rain.— Bui. Min. Agr. Frame, 1S93, No. 8, pp. 981-991. 

Fertilizer experiments in Italy with maize, beans, and red clover (Msultato 
delle csperienze di eolturo del maiz consocialo ai fagioli e del trifoglio pratense dopo 
qtiella del frmnento), A. S intone— Staz. Sper. Agr. Ital., 26 (1894), No . l,pp. 7-21. 

22m— No. 10-7 
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Fertilizer experiments with ammonium sulphate for oats (DUngungsttcrsiiche 
unit schwefels'inrem Ammoniak zu Flafer), C. Mitrakev. —InauguruT Dissertation, 
Leipmc, 1893, pp. 41; abs. in Chem. Centbl,, 1894, 1, No. 11, p. 5 GO* 

The Guzerat rape (Brassica campestris glauca )—Kew Mine. Bid. So. 87, 

Hairy vetch (Lavesec reive), E. Sciiribaux,— Ann. Apron., 30 {1894), No. 3, pp 0 
118-134. 

The leaves of the locust (Rofohiia pseudacacia) and laburnum as food for 
animals (Valimentation par le faux acacia el le eytisti), IT. Boiret.— Aim. Apron,, 80 
{1894), No. S,pp. 134-187. 

Culture and selection of sugar beets for seed bearing (Culture et selection den 
betteraves portv-graines a la ferme de Beany, Aisne), J. LegKas.—P aris: 1893, pp. 78, 
figs. 10. 

Field experiments at Grignon, 1890-'33 (Cultures du champ d’experiences de Grig - 
non de 1890 a 1893), *J. Dumont.— Ann. Agron., 20 (1894), No. 8,pp. 187-156. 

On the fecundity of the giant persicaria (Polygonum sachalinense) (Sur la 
fecondite de la Persicaire geante, Polygonum sachalinense), C. Baltet. — Compi. Bend., 
118 (1894), No. 11, p. 607. 


HORTICULTURE. 

On the culture of the truffle (Om tnjffel odling) . —Vidsfcr, Landman, 15 (1894), pp. 
207, 208. 

The West Indian lime. —Kew Misc. Bui. No. 88, pp. 113-117. 

Jaffa orange. —Kew Misc. Bui. No. 88, pp. 117-119. 

The protection of vineyards against spring frosts ( La protection des vignoblcs 
contve les gelees de pr in temps), E. Houdaille. — Prog. Apr. ct Tit, 11 (1894) No. 13, pp. 
$25-329. 

SEEDS. 

Influence of age on the germination of seed (Einjluss des Alters auf die Keimfah- 
igkeit der Samen). Muller.— Aha. in Finding's landw. Ztg., 43 (1894), No. 6, p. 196. 

The vitality of seeds.— Card. Citron., 15 (1894), scr. 3,pp. 470, 471. 

Seed variation in sugarcane.— Kew Misc. Bui. No. 87, pp. 84-86. 

Improvement of sugar cane by chemical selection of seed. —Kew Misc. But 
No. 87, pp. 86-96, 

DISEASES OF PLANTS. 

Bacterial diseases of various plants (Maladies baeillaires de divers vdgetaux), 
Piullieun and Delacroix.— (■ompt, Bend., US (1894), No. 42, pp, 668-671. 

Physiological researches on fungi ( Reehere.lm physiologigucs sur les champignons ), 
P. Les a g e .—Co mpt . Bend., 11.8 (1894), No. It, pp, 607-610. 

Contribution to the knowledge of common fungi (BeUrdge zur Kentdum tin- 
heimischer Pilze. Zwei nene Sehimmelpilze als Err eg er timer CAtrionsdnregdhrung), 0. 
Wkhmer, pp. 92; abs. in Bot. Centbl., 58 (1894), No. 1, pp. 15,16. 

The Uredineae and their host plants (Les Vredinde'8 et lenre plants* nmrritierea), 
G. Poirault. — Jour. Bot. France, 8 (1894), No. 7, p. 148. 

The perithecia of Cladosporium herbaruni ( Les perithhees du Ctadosporinm her - 
bar am), E. Janczewsiu.— Anzeig. Akad. wmensehKrakau, 1898, pp. 271-273; abs. in 
Bot Centbl, 57 (1894), No. 12, p. 383. 

Canker in apple trees (Nectria ditissima), P. Macowan.— Apr. Jour. Cape Colony 
7 (1894), No. 6, pp. 127, 128. 

Diseases and hardiness of carnations, J. Douglas. — Card. Citron., 1.5 (1894), 
ser. 3, pp. 410, 411. 

The basal rot of daffodils, 0. \V. Don,— Card. Citron., 15 (1894), ser. 8, p. 379. 

On ears of corn attacked by Alucite of cereals in Central France (Bur des dpis 
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de mate attaqnes par VAlncitc ties cdrdalcs dans 1c midi de la France), A. LabouliVue,— 
Compt. Haul, 1 IS (.1894), A T o. 11, pp. 601-603. 

Treatment of beet seed for beet scab (Zu dm Erfahrungen iiber Einbeizen der 
liuhetilcorner gegcn IFurzelbrand), Markk. — Aha. in Brnunschw. landic. Ztg.,62 (1894), 
No. 0, p. 38. 

Concerning a coffee disease in the Philippine Islands (Rapport stir une maladie 
des cafdiera aux Isles Philippines), Dr BtiitARD,— Bui. Min. Agr., France, 189$, No. S, 
P2>. 1008-1024 . 

The black knot of plums (Plowrightia morbosa), T. W. Gibbs. —Canadian 
Hart., 17 (1894), No. A, pp. 124-129. 

Red smut in sugar cane, F. A. C. Went. —Sugar Cane, 20 (1894) f No. 297, pp. 
173-170 . 

Sugar-cane diseases in the Old World. —Kew Mi sc. Bui. No. 87, pp. 81-84. 
Anatomical investigations of deformities caused by Gymnosporangiam spp. 

(Anatomische Untersuchiing tier (lurch Gymnosporangium-Artem. herrorgerufenen Miss- 
hi l dun gen), P. Wornle. — Forst. naturw. Zischr ., 3 (1894), No. 4, pp. 129. 

Hexenbesens of Larch (Nextoilmen der Ldrche), C. v. Tubeuf.— For si. naturw. 
Ztschr.j 1893, p. 48; alts, in Bot . Cenlbl., 98 (1094), No. 3,p. 107. 

The influence of mycorrhiza on the common pine (Die Bed cu tun g der Mykorhiza- 
Pilzefiir die yemeine Kiefer), Frank. — Forst. Centhl., 16 (1894), No. 4, pp. 185-190. 

The web disease produced by Botrytis cinerea (Maladie de la Toile,prodititepar 
le Botrytis cinerea), Prillikux an<l Delacroix. — Compt. Rend., US (1894), No. 14, pp. 
744-740. 

Chlorosis and its treatment with iron compounds (La Moroseet la houillie noire ).— 
Frog. Agr. et Fit., 1.1 (1894), No. 15, pp. 309-371. 

On the use of blue vitriol for pourridie (Note sur Vempdoi dn vitriol bleu centre le 
pourridie), J. Du four. — Rev. Internal. Fit. et Oenol., 1 ( 1S94), No. 2, pp. 75-77. 

ENTOMOLOGY. 

Anatomy of the tracheal system of hymenopterous larvae (Anatomic du sys- 
teme trachden des larves (Vhymdnopteres ), Bordas. — Compt. Rend., 1.18 (1894), No. 13, 

pp. 004-666. 

Coffee leaf miner.— Kew Misc . Bui. No. 88, pp. 130-133. 

Concerning Dactylopius citri and the means of combating it (Intorno al Dactyl - 
opius oitri e.d al modo di combatterlo), A. Bkrlese. — Staz. Sper. Agr. Hah, 26 (1894), 
No. 1, pp. 48-50 . 

Predaceous and parasitic enemies of the Aphides, H. C. A. Vine. — Intcrnat. Jour. 
Micr. and Nat. Set., 4 (1894), No. 3, ser. 3,pp. 160-175. 

A new parasite of the locust, L. Peking UK Y.— Agr. Jour. Cape Colony, 7 (1894), 
No. 4, pp. 85, 86. 

Wild birds useful and injurious, C. F. Archibald. — Jour. Roy. Ayr. Soc . Eng¬ 
land, 5 (1894), No. 17, pp. 00-84. 


ANIMAL PHYSIOLOGY. 

The albuminoid requirements of man (Der Eiwembedarf des Menschen), A. Rit¬ 
ter. — Silzungsbcr , Ges. Morph, und Physiol. Milnchm, 9, II, p. 62; abs.in Chetn. Centbh, 
1894, I, No. 12, p. 592. 

The nutrition and metabolism of Italian peasants (ZJeber die Nahrungs- und 
Stoffweehselbilanz des Ualienischen Baiters ), P. Albertoni and I. Novi .—PflugePs Arch. 
Physiol., 50, No. 4 and 5, pp. 213-246. 

Formation of glycogen in the body after consuming xylose (ITeber Glycogen - 
bildung im Thicrkorper nach Fattening mit Bolzzueker), ,1, Frentzel. —PflUyerte Arch * 
Physiol, 56, No. 6 and 7, pp. 273-288. 

The storing up and the excretion of iron by the animal body (Ueber die Abla - 
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gerung mid Ausscheidung des Eisens aus deni tierisohcn Organism,us), A. Liinski. — Arb. 
Pharm. Inst. Dorpat, !), pp. 02-87 ; ah*. in Cham. Ccnlhl1804, I, No. Li, p. 080. 

Feeding and respiration experiments with full-grown oxen on the formation 
of fat from carbohydrates and the relation of the food to the excretion of hydro¬ 
carbons (FiiUermgs- und Bcspiratiomrersuehc mil wlljahrigen Oekseu liber die FettbU - 
dung fins KohImhydralen nnd die Besieh ungen dm Fu-lter* sur J imeheidnng von Kohten - 
wassersto fen), G. Kuhn et al. — Landw, Vers. 8tu-t44, pp. 257-070. 

Investigations on the artificial digestion of the protein in feeding stuffs with 
pepsin and pancreas extracts ( Untersuehungcn ilher die Verdannng stick* toffhaltiger 
Futterlmtandieile dureli Beliandlung mit Magen- and Pankreas-Extrakten ), G. Kuhn, A. 
Thomas, 0. Bottciikh, A. Kohler, W. Zielstorfk, mid F. Barnstein.— Landw. 
Vers . Stat., 44, pp. .188-206. 

Correspondence between the coagulation of blood and the curdling of milk 
with rennet, M. Autiuts. — Gompt. Rend., 117, p. 435; abs. in Centbl, Physiol., 7, p, 
702; and in Client. Centbl1894, /, No. 12, p. 592. 

FOODS—ANIMAL PRODUCTION. 

Digestion experiments with wet brewers’ grains and ground meat ( Versuehe 
iiher dieVerdmtlichkeil von frischen Hiertrehern nnd Fleisclmehl), G. Kuhn, F. Geuveu, 
E. Klsielinsky and A. Schmidt.— Landw. Vers, Stat., 44, pp. 1-20. 

Digestion experiments with peanut cake and ground meat (Versuehe iiher die, 
VerdaulichkeU von Erdnusskuehen nnd Fldschmehl), G. Kuhn, F. Gervek, A. Thomas, 
and R. Struve.— Landw. Vers. Slat., 44, pp. 27-50. 

Digestion experiments with the dried residues from the manufacture of oils 
from caraway and fennel seed ( Versuehe liber die VerdauHchkcit dor bei der Darstel- 
lung atherischen Kiimmel - nnd FenchelMs dureli Destination geivonnen nnd gelroekneten 
BUMtande der Kiimmel- nnd Fenchelsamen der sogcnannten cxtrahierten Kiimmel h and 
Fencheh), G. Kijiin, A. Thomas, and 0. Neuheut .—Landw. Vers. Slat., 44, pp. 51-72. 

Digestion experiments with rye bran and dried brewers’grains ( Versuehe iiher 
die VerdauHchkcit der Poggenkleie and der gelroekneten IHertrebcr), G. KIVhn, G. Koniu, 
and 0, Bottchek. — Landw. Vers. Stat., 44, p. 78-111. 

Digestion experiments with rice meal ( Versuehe iiher die VerdaulichkeU des Peis- 
uttermehh ), G. Kuhn, B. Gerdek, G. Koch, and E. Raab.— Landw. Vers. Slat., 44, pp. 
112-124. 

Digestion experiments with cotton-seed meal (Versuehe iiher die, VerdaulichkeU 
des Iia urn wollsaa buckle *), G. KHiin, A.- Kohler, V. Mlhlcke, and F. Pa sc he. — 
Landw. Vers. Stat., 44, pp. 145-149. 

Digestion experiment with dried residue from the manufacture of anise oil 
( Versuehe iiher die VerdaulichkeU dvr bei der Darstellmg iitherisehm Anisiih (lurch Des fil¬ 
iation gewonnmm nnd getroekneten PucksUlnde der Animimen, des mgemmnten extra- 
Merten Anis), G. KttHN, A. KBiiler, P. Loshe, and B. II. HOtte.— Landw. Vers. Slat 
44, pp. 150-168. 

Digestion experiments with poppy cake ( Versuehe iiher die VerdauliehkeU der 
Mohnkuchen), G. KOhn, O. BBttoukr, R. Schroder, W. Zielstoree, and F. Barn- 
stein, — Landw. Vers. Stat., 44, pp. 177-187. 

Concerning the nutritive value of sugar (Zur WerisehdLung des Zuekers ah Niihr m 
stoff ), N. Zunt z.—Zischr. Ver. Buhenz. Did., 1894 , pp. 64-71; abs. in Chew. Centbl., 1894, 
I, No. 14, p. 691. 

Oil the feeding value of rye (Paagens fodervdrde ).— Tidskr. Landtmdn, 1.5 (1894), 
pp. 169 , 170, 

On ground sunflower-seed cake (Ueher Sonnmhlummknchenmehl), R. Thko- 
dor. — Client, Ztg., 18 (1894), No. 29, p. 581. 

The disembittering of lupine (Die Entbitterung der Luplnen), G. Waeuiiter.-— 
Inaugural Dissertation , Leipsic, 1898, pp. 106 ; abs. in Chem,, Centbl,, 1894, I, No, It p 
560. } 
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Effect of dried brewers’ grains and dried distillery slop on the secretion of 
milk (Die Emwirkung dee getrockneten liiert riiher nnd dee getrockneten (relreideschlempe 
anf die Milehsekretion den Rimien), O. Ooh .—Inaugural Dissertation, Leipsic, 1893, pp. 
07; abs. in Chan. Cenlbl., 189-1 , f, No. It, p. 563. 

Milking one side of the udder at a time or both sides at the same time (Weber 
kreusweises nnd gleiehseUiges Melken), F. Albert. —Milch Ztg.,33 (1894), No. 15, pp. 
381-384. 

Fattening sheep (Redoing af faar), N. Ani>a .—Tides hr. nor eke Landbr1 ( 1894), 
pp. 74-84. ' 

The history and present state of the sheep-breeding industry in the Argen¬ 
tine Republic, II. Gibson .—Buenos A ires and London; pp. 397; reviewed in Jour. Roy. 
Ayr. Soc. England, 5 (1894), No. 17, pp. 103-107. 

On hog-raising (Orn svinehold), O. Lawaktz.— Ugeskr, Land a., 89 (1894), pp. 
143-145. 

VETERINARY SCIENCE ANI> HEACTICK. 

Practical results of vaccination against charbon and rouget (Res id tats pratiques 
des vaccinations centre le charbon et le rougeten France), G. Chambkkland.— Ann. Inst. 
Pasteur, S (1894), No. 3, pp. 101-105. 

Experimental tuberculosis of the kidneys (Tuberculose experimentale du rein), 
A. Bokuel.— Ann. Inst. Pasteur, 8 (1891), No. 3, pp. 05-83, plates 3. 

Poisoning of cattle by eating leaves of the yew tree (Taxus baccata), ( Empoi- 
sonnement du betail par leaf milieu d'if), L. Gr.vndeau.— Jour. Ayr. Prat., 58(1894), No. 
7, pp. 339, 330. 

Hew infectious disease in turkeys, McFadykan.— Jour. Roy. Ayr. Soc. Eng¬ 
land, 5 (1894), No. 17, pp. 133-130. 

DAIRYING. 

The composition of milk and its products, IT. I>. Richmond. — Analyst, 1894, 
Apr., pp. 73-87. 

On the importance of fat determinations for the improvement of milch cows 

(Nogle undersogeher om betydningen af fedtbeslemmeUen som hjulpemiddel red udink¬ 
ling en af vort malkekvdg), A. La Cour. — Ugeskr. Landni., 89 (1894), pp. 139-133. 

Adulteration of butter (De la fraude des be arras), Jouband.— Rev. Inter nat. Falsi f., 
7, (1894), No. 7, pp. 130-133. 

Some microorganisms isolated from rancid butter (Ueber einige aus ran Niger 
Uniter kulthnerte Mikroorganismen), V. yon Kdeoki. — Cenlbl, Hakt. und Par,, 15 
(1894), No. JO and 11, pp. 354-303. 

Microbes and their role in the dairy (Les microbes el leur role dans la Jail trie), E. 
DE FitKUI >KN RHIc H.— Paris: C. Carri, 1894. 

Pasteurising skim milk (Ueber das ratio nelle Pas tear isieren der Mayer-milch), Du 
Roi.— Molk. Ztg., S (1894), No. 13, pp. 178, 174, Jigs. 3. 

Stutzer’s sterilizer (Nene Vorriehtmiyen sum S ter il isieren von Milch , sowie sum Kon- 
servieren von Frnehien nnd Geiniisen), A. Stutzer. — Deal, hindw. Presse, 31. (1894), No. 
37, pp. 305,300; No. 38, p. 379. 

On the manufacture of cheese in Switzerland and Holland (Om ost-tillverkningen 
i Schweiz oeh Holland), A. Funs.— Nord. Mejeri Tidn., 19 (1894), pp. 117.118, 129. 

On the development of the Swedish cheese manufacture (Naayra drag af vaar 
ost-tillverknings utveiling), A. Nathorst. — Tidskr. Landtmdn, 15 (1894), pp. 159-162. 

The Swedish cheese exhibition in Stockholm (Alim, srenska ost-utstaHningeni 
Stockholm)'. — Nord. Mejeri Tidn., 19 (1894), pp. 89, 90, 101, 102, .113, 114, 135,12)6. 

' STATISTICS. : '■ 

^ Contributions to the agricultural statistics for Prussia for the year 1892 
(Beilrage znr landwirthschaftlichen Statistik von Preussen fiir foutJahr 1892), — Landiv. 
Jahrb., 23 (1893), Sup. 2, pp. 038. 



Kansas Station.- Operations at the pumping station near Garden City will begin 
at once under direction of the station council, with F. W. Dunn as assistant. Mr, 
Dunn has had experience with irrigation in Colorado. In this enterprise the station 
will he aided by the U. S. Geological Survey, and by the Division of Agricultural 
Soils of the IT. S. Department of Agriculture. 

Michigan Station. —The 1> ranch stations’havo been discontinued with the excep¬ 
tion of the fruit station at South Haven and one at Grayling on the “ Jack-pine 
plains.’’ The plan is being tried of publishing several bulletins at a, time under one 
cover. The station is receiving samples for trial of various styles of farm fences. 

New Hampshire Station. —Weekly press bulletins are being sent to all news¬ 
papers in the State. D. E. Stowe, assistant agriculturist, has severed his connection 
with the station, the director taking personal charge of that part of the work. The 
station buildings are now practically completed. Cooperative fertilizer experiments 
are to bo carried on in conjunction with the Pomona granges of the State, each 
Pomona grange selecting a man to carry on this work under the supervision of the 
station. 

Ohio Station. —The station is purchasing small herds of pure-bred cattle of 
several breeds for the purpose of instituting a comparative breed test, the design 
being to study both milk and meat production. 

West Virginia Station. —In connection with the formal opening of the remod¬ 
eled and enlarged station building meetings of farmers were held April 5 and 6, 
On the former day three State associations were organized, viz, West Virginia Wool 
Growers’ and Sheep Breeders* Association, State Dairymen’s Association, and West 
Virginia Horticultural Society. Interesting papers were read at the meetings of 
these new organizations. On April 0 a public meeting was held in the commence¬ 
ment hall of the State University. Hon. J. W. Mason gave an address on sugar-beet 
culture, showing the importance of this industry and urging the farmers of West 
Virginia to experiment with this crop. Dr, J. A, Myers, director of the station, 
reviewed the work of the station since its organization in ISSN. The principal lines 
of work pursued have been those relating to the creamery industry, fertilizer analysis 
(including methods of analysis), botany, horticulture, and entomology. Especial 
attention was called to the introduction of a parasite to destroy the insects ravag¬ 
ing the great spruce and pine forests of the State, Reference was also made t.o the 
investigations of the entomologist which indicate that potato scab and rot may he 
caused by fungus gnats, as stated in a previous number of the Record (page 1.1515). 
Later in the day Prof. Hopkins read a paper giving a somewhat detailed account of 
these investigations. The director of this Office made a brief address, extending the 
congratulations of this Department to the West Virginia University and Station on 
the completion of the new building. The exorcises were closed with a public recep¬ 
tion given in the evening by the station staff and their ladies. 

In the new building the station has ample accommodations for offices, laboratories, 
library, and museum. Immediately adjoining the station buildingare well-equipped 
greenhouses, with apparatus for experiments in the use of electric light. The sfca- 

um 
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tiou lias no farm and therefore does not carry on held experiments, but in other lines 
its work is well established and its future prospects very encouraging. The station, 
has issued three annual reports and thirty-six bulletins. These publications are 
distributed to about 30,000 farmers, being* addressed to 1,000 post offices in the. State. 

Wyoming Station, —The work in meteorology has been transferred from B. C. 
Buffum to J. 1). Conley, physicist of the station. 

Degree in Agriculture at Cambridge. —The University of Cambridge has 
decided to grant a diploma in agriculture to candidates passing an examination in 
botany, chemistry, physiology, hygiene, entomology, geology, mechanics, engineer¬ 
ing, bookkeeping, and surveying. The work leads to the degree of master of agri¬ 
culture. 

Summer Hot Winds oe the Great Plains. —In a forty-page paper under this 
title read before the Philosophical Society of Washington January 20,1894,1.M. Cline 
collates and critically reviews the data relating to the peculiar hot dry winds which 
occur along the eastern slope of the Rocky Mountains, with a view to determining 
“ the character and extent of such winds and when and under what conditions they 
may he expected. * * * 

“One of the most striking features of these winds is that while the atmosphere is 
heated generally and shows an excess of temperature over the territory affected, 
abnormally heated narrow currents are often observed between which the air is 
much cooler. These currents are of very short duration, but often occur in rapid 
succession at neighboring places. These hot currents occur in groups, covering, as 
a rule, a territory of a few hundred acres. The currents are separated from each 
other by only short distances, ranging from a few yards up to a few hundred yards. 
Sometimes groups of hot winds separated by only a few miles cover several counties, 
and again several miles intervene between such groups. In this manner an occur¬ 
rence of these winds sometimes covers the whole or part of a State or two or three 
States. 

“The tremor of heat, similar to that seen rising from a hot furnace, is sometimes 
distinctly visible in these currents. * * * We have no delinite record of the 

temperature of the hot winds themselves, hut the thermometers in the affected 
district range generally, during the prevalence of these winds, from 100° to 110° in 
the shade, and at times even higher. * * * 

“The hot winds are always referred to as extremely dry. Although very few 
hygrometric observations have been made in connection with them, yet those on 
record con linn the general statement regarding this condition. * * v 

“The hot winds are likely to occur between May 15 and September 15, but are 
most frequent during July and August. * * * The length of time during which 

a period of these winds is likely to prevail, varies from a few hours to three days. 
Sometimes, but rarely, two or three of these periods of hot winds follow each other 
in rapid succession. ** * * 

“The direction from which the hot winds blow is the same as that of the atmos¬ 
phere near the earth’s surface prevailing over the section in which they occur at the 
time of their occurrence. * * * The velocity of the hot winds varies consider¬ 

ably in different periods. It is sometimes noted as a light breeze and from that to 
a gale. It is not the same iu all sections outlie same date; while it is blowing a 
gale at one place it is noted as a light breeze at another place less than 100 miles 
distant. * * * 

“A striking characteristic of the hot winds is their effect on vegetation. While 
they are always noted as causing vegetation to wilt and droop, the more intensely 
hot winds burn tender vegetation to a crisp in a few minutes, without relation to 
the amount of moisture present in the soil or general atmosphere. Some of the 
most destructive of these winds have been known to occur when both the soil and 
atmosphere were saturated with moisture. The tops of corn and other hardier vege¬ 
tation are burned, while near the earth they are not damaged. The leaves of trees 
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dry to a crisp in some instances so that they crumble at the touch of the hand, and 
apples bake on the trees. Corn when in silk and wheat when in dough suffer more 
severely than at any other stage of their growth. Wheat in this stage when affected 
suffers severely. The heat and rapid evaporation completely dry up the germ 
wherever the hot winds strike. Fortunately severe damage from hot winds is not 
general over an affected district, but covers only small parts of the different farms. 
Sometimes entire counties remain uninjured. Under the influence of these winds 
the skin becomes dry and parched and perspiration becomes entirely insensible. 
Tlx* more intensely heated currents are said, to be almost insufferable. When a period 
of hot winds continues for two or three days and the general atmosphere becomes 
very hot and dry vegetation suffers generally, but as a rule it recovers, except in 
those streaks visited by the intensely heated currents, although the yield is reduced 
somewhat and is reduced materially if two or three of these periods follow each 
other in rapid succession, as has sometimes been the case. 

“ [These hot winds] have only occurred with sufficient intensity to attract the notice 
of observers niton years out of the past twenty-three, and have not been of sufficient 
extent and severity to damage crops to a degreo worthy of notice except in three or 
four years. Even when severe their destructiveness is confined to narrow limits, 
and, except in rare cases, no great damage results from their effects except to a field 
here and there, and those are only damaged in spots. * * * 

“Apparently the conditions on which the development of hot dry winds over the 
eastern slope of the Rocky Mountains and eastward depend are the presence of 
nearly stationary or slow-moving low-pressure areas along the eastern slope and 
then eastward, with a relatively high pressure over the Pacific off the const of Ore¬ 
gon or in that vicinity. In no instances are liot winds noted with a low-pressure 
area which moves eastward with any degree of rapidity. * * * 

“ With these conditions it can readily he seen that an area of low pressure, remain¬ 
ing nearly stationary over the eastern slope of the Rocky Mountains for a few days, 
would cause the wind to continue its course across the divide toward such low-pres¬ 
sure area. The atmosphere, as it moves eastward from the Pacific coast to the crest 
of the continental divide, is always accompanied by clouds and more or loss rain, and 
at the outset is nearly saturated with moisture. In crossing the divide to reach the 
low-pressure area this air must ascend to a height of 10,000 to 15,000 feet. From the 
deductions of Dr. Harm, Prof. Bezold, Prof. Ferrel, and others, wo have learned that 
saturated air while ascending cools at the rate of about 1° F. in each 400 feet eleva¬ 
tion, instead of 1° in about 100 feet, as is the case with dry air. The reduction of 
temperature in ascending moist air is compensated about one half by the beat liber¬ 
ated in the condensation of moisture resulting from cooling in the ascent. Accord¬ 
ing to Dr. Harm one half of the vapor of the atmosphere is below an elevation of 
6,000 feet and eight tenths is below 15,000 feet, hence we can readily see how small 
an amount of moisture can be retained by the atmosphere after crossing a mountain 
range with an altitude of 10,000 to 15,000 feet, * * # This dry air, in descending 
over the eastern slope, after haying dissipated the cloud carried over, gains tempera¬ 
ture dynamically nearly twice as rapidly in a corresponding distance, as it cooled in 
ascending the western slope. In moving toward the low-pressure area this dry air 
takes up the circulation around that area, is carried over the plateau region from a 
northerly direction, and flows down over the eastern slope from a. westerly and then 
a southerly direction, depending on the trend of the isobars. The mass of air in 
moving down the slope loses a great deal of the warmth derived dynamically by 
radiation to the earth and the surrounding atmosphere, and also by intermixture, and 
it reaches the lower altitudes with dryness and increased temperature, but with less 
warmth than if the descent had taken place rapidly. The dry air is carried forward 
in the upper strata more rapidly than in the layers near the earth’s surface, and when 
thus carried out over moister and less dense air its tendency is to descend here and 
there through that air to the earth’s surface, while the moist and less dense air ascends 
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at neighboring points and forms the scattering clouds often noted in connection with 
these winds. > * * In order to become so i intensely hot [ the currents] descend rap - 

idly or the-warmth gained dynamically is lost by radiation. Alter the earth's sur¬ 
face is reached both radiation and intermixture become rapid, and each individual 
current, except in the case of a very large one, is of short duration. This explana¬ 
tion accounts both for the general heating of the atmosphere and for the intensely 
hot currents, and also accounts for the occurrence of these hot winds at any time of 
the day or night from any direction, and without regard to the condition of the soil, 
whether wet or dry. 

“In these descending currents or masses of air evidently very little intermixture 
with the general atmosphere takes place until the earth’s surface is reached. They 
appear to retain their identity with sharply defined boundaries, to reach the earth 
with almost extreme dryness, and with warmth gained dynamically when the descent 
has been rapid, * * * 

“ These winds are a feature of the climate of the eastern slope of the Rocky 
Mountains, and can not be expected to disappear or even become less frequent; 
neither are they likely to become more so, and, while nothing can he done to prevent 
their-occurrence, steps should he taken to ameliorate tlieir effects, if practicable. 
It appears that anything which would furnish an extended surface from which these 
hot and dry winds could absorb moisture, and thus by evaporation reduce their tem¬ 
perature as well as increase their moisture, would lessen their geographic extent 
and their injurious effects oil vegetation. A generous growth of hardy timber 
appears to be the only material suggestion in this connection.” 

Fertilizer inspection ani> analysis in Pennsylvania. —In a twenty-eight 
page bulletin of the Pennsylvania State Board of Agriculture, W. Frear, chemist of 
the hoard, gives analyses and valuations of 326 samples of fertilizers collected and 
analyzed during the period from August 1,1893, to January 1, 1894, accompanied 
by the text of the State fertilizer law and general information regarding the valua¬ 
tion of fertilizers, etc., by T, J. Edge, secretary of the board. 

Recent publications relating to carbohydrates. —An excellent r£snm6 of 
this subject by Prof. W. E. Stone is published in Agricultural Science {vol, VIII), 
pp. 61-74. 

Recent articles by station workers. —In Botanical Gazette {18 {1894), No. 4) : 
Artificial cultures of an antomogenous fungus (Imria farinom), G. F. Atkinson, pp. 
127-135. . 

In Science (vol. XXIII): Autumn coloring of leaves, G. W. McCluer, pp.133,134. 

In American Gardening {vol. XV): Raspberry antliracnose, L. E. Taft, p. 221. 

In. Garden and Forest {vol. XII): Winter protection of fruit trees, W, F. Massey , pp., 
156, 157; The effects of untimely frosts, W. F. Massey, p. 168. 

In Agricultural Science {vol. VII) : Summary of American seed tests, C. L. Parsons, 
pp. 541-545; Experiments in salting butter, W. S. Sweotser and R. J . Weld, pp. 546- 
548; Recent investigations concerning Iihizobia and free nitrogen assimilation, A. 
Schneider, pp. 519-556; (vol. vm): Leather refuse: its value in agriculture, J. 
B, Lindsey, pp. 49-61. 

In Entomological News {Mag, .1894); Notes on a few species of reared Coleoptera, 
F. M. Webster, pp. 140, 141. * 

In Journal of Cincinnati Society of Natural History {January, 1894): Observations 
on some Entomojdithorew, F. M. Webster, pp. 173-177. 

lu Canadian Entomologist {vol. XXVI): Butterflies common to Norway and Arctic 
North America, F. M. Webster, pp. 117-120. 




MAY, 1894. 


Division of Botany: 

Contributions from the U. S. National Herbarium, vol. n, No. 3. 

Office of Experiment Stations : 

Experiment Station Record, vol. v, No. 9. 

Division of Entomology: 

Insect Life, vol. vi, No. 4. 

Division of Statistics: 

Report No. 115 (new series), May, 1894.—Report of the Statistician. 

Division of Chemistry*. 

Bulletin No. 40.—Record of Experiments with Sorghum in 1893. 

Division of Records and Editing: 

List of Publications of the II. S. Department of Agriculture for the Five Years 
1889-1898, inclusive. * 

Division of Agricultural Soils: 

Circular No, n.—Instructions for Taking Samples of Soil for Moisture Determi¬ 
nations. 

Weather Bureau: 

Monthly Weather Review, March, 1894. 

Circular of Information.—Protection from Lightning. 

Library: 

Bulletin.—Accessions to the Department Library. 
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Agricultural Experiment Station ok the Agriculturel and Mechanical 
College ok Alabama: 

Bulletin No. 55, April, 1894.—A New Disease of Cotton. 

Agricultural Experiment Station of tiie University ok California: 

Bulletin No. 101, April, 1891. —Investigations of California Olives awl Olive Oils. 
The Connecticut Agricultural Experiment Station: 

Bulletin No. 119, May, 1894.—The Babcock Test as a Basis for Payment, in Cream- 
gather hi g C reamer i es. 

Agricultural Experiment Station of Indiana: 

Sixth Annual Report, 1893. 

Kansas Agricultural Experiment Station: 

Bulletin No. 42, December, 1893.—Experiments with Oats. 

Bulletin No. 43, December, 1893.—Experiments with Sorghum and Sugar Beets. 
Bulletin No. 44, December, 1893.—Further Study of Native Grapes. 

Sixth Annual Report, 1893. 

Kentucky Agricultural Experiment Station: 

Bulletin No. 49, March, 1894.—Destructive Locusts in Kentucky; The Bud Worm 
of Tobacco. 

Bulletin No. 50, April, 1894.—Fruit Growing in Kentucky; Notes upon Vegeta¬ 
bles, 

Louisiana Experiment Stations: 

Bulletin No. 27 (second series).—Results of the Year 1893. 

Maine State College Agricultural Experiment Station: 

Bulletin No. 7 (second series), February 15, 1894.—Inspection of Fertilizers. 
Bulletin No. 8 (second series), March 1, 1894.—Spraying Experiments. 

Bulletin No. 9 (second series), March 15, 1894.—Tomatoes. 

Bulletin No. 10 (second series), April 1, 1894,—Cauliflowers. 

Bulletin No. 11 (second series), April 2, 1894.—Corn as a Silage Crop. 

Hatch; Experiment Station of the Massachusetts Agricultural College : 
Bulletin No. 24, April, 1891.—Insecticides; The Horn Fly. 

Bulletin No. 25, April, 1894.—Fungicides and Insecticides; Tests of Grapes, 
Meteorological Bulletin No. 64, April, 1894. 

Experiment Station of Michigan Agricultural College: 

Bulletin No. 107, February, 1894.—Fattening Lambs. 

Bulletin No. 108, February, 1894.—Potatoes and Potato Scab. 

Bulletin No. 109, February, 1804.—Variety Tests of Vegetables, 

Bulletin No. 110, February, 1891.—The External Conformation of the Horse. 
Agricultural Experiment Station of the University of Minnesota; 
Annual Report, 1893. - 
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Agricultural Experiment Station of Nebraska: 

Bulletin No. 34, May 1,1894.—Chinch. Bugs. 

Bulletin No. 35, May 1, 1894.—Alfalfa; Fann.Nol.es. 

Bulletin No, 36, May 1, 1894.—Experiments in the Culture of the Sugar Beet in 
Nebraska. 

New Hampshire Agricultural Experiment Station: 

Bulletin No. 20, March, 1894.—Effect of Food on Milk. 

Bulletin No. 21, April, 1894.—Farmyard Manures and Artificial Fertilizers. 

New .Jersey Agricultural Experiment Stations: 

Bulletin No. 99, April 4,1891.—The Pear Midge. 

North Carolina Agricultural Experiment Station: 

Bulletin No. 96, January 20, 1894.—Miscellaneous Agricultural Topics. 

Bulletin No. 98, March 1, 1894.—Some Leguminous Crops and their Economic 
Value. 

Bulletin No, 99, April 15, 1894.—Thread Worm of Pork. 

Bulletin No. 100, March 26, 1894.—Our Common Insects. 

Special Bulletin No. 20, April 21, 1894.—Fertilizer Analyses and the Fertilizer 
Control. 

Special Bulletin No. 21, May 22, 1894.—Fertilizer Analyses arid the Fertilizer 
Control. 

Oregon Agricultural Experiment Station: 

Bulletin No. 29, February, 1894.—Notes on Vegetables, Fruits, Pruning, etr. 
Bulletin No. 30, March, 1894.—Potatoes; Roots. 

Bulletin No. 81, April, 1891.—Progress of Entomological Work; Capons and 
Capon i zing. 

South Dakota Agricultural Experiment Station: 

Bulletin No. 38, January, 1894.—Feeding Wheat to Hogs. 

Agricultural Experiment Station of Utah: 

Bulletin No 27, March, 1894.—Irrigation: Early, Late, and Usual. 

Bulletin No. 28, April, 1894.—The Value of Grass in the Production of Pork; 
Exercise vs. Non-exercise of Pigs. 

Vermont Agricultural Experiment Station: 

Bulletin No. 41, April, 1894,—Analyses of Commercial Fertilizers. 


DOMINION OF CANADA. 

Department of Agriculture: 

Bulletin (special), May 1, 1894.—Dairying in Ontario. 

Ontario Agricultural College: 

Bulletin No. 93, April 10, 1894.—Dairy Bulletin. 

Bulletin No. 94, May 16, 1894.—The Care of Milk for Cheese Factories and 
Creameries. ■ 

Ontario Bureau op Industries, Toronto: v 

Bulletin No. .49, April 24, 1894.—Crops and Live Stock in Ontario. 
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Voi,. V. 


No. 11. 


Representatives of a number of State live stock sanitary boards con¬ 
vened at tliis Department Tuesday, June 19, to consider the advisa¬ 
bility of greater uniformity in State laws regarding infectious and 
contagious diseases of live stock, and to discuss some of the diseases 
now demanding serious attention. The sessions extended over three 
days. Seventeen delegates were present, representing 9 States and the 
Bureau of Animal Industry of this Department. 

Hon. Levi Stockbridgc, of Massachusetts, and Dr. F. Dye, of New 
Jersey, presided at the different sessions. 

Dr. J. Gf. Turner, State veterinarian of Missouri, read a paper on 
uniform State laws for the prevention and suppression of infectious and 
contagious diseases of live stock. Dr. R. Ward, chief veterinary 
inspector of the Maryland live stock sanitary board, delivered an illus¬ 
trated lecture on glanders. Dr. Charles P. Lyman, secretary of the 
Massachusetts board of cattle commissioners and dean of the veterinary 
department of Harvard University, read a paper explaining the new sani¬ 
tary laws of Massachusetts. A paper was read which had been pre¬ 
pared by Dr. J. H. Kellogg, of Battle Creek, Mich., on bovine tubercu¬ 
losis and its transmission to the human race through meat and milk of 
tuberculous animals. In discussing the latter paper, Dr. D. E. Salmon 
stated that he did not regard as substantiated the theory recently pro¬ 
mulgated that the toxic products of bacteria present in the milk and 
flesh of tuberculous animals, even after sterilization and cooking, are 
injurious. He called attention to the minute quantities in which these 
products are probably present, and to the fact that experiments with 
animals indicate that much larger quantities of such materials may be 
taken into the alimentary canal with impunity than could be safely 
introduced into the system by injection. He also expressed doubt as to 
the communicability of bird tuberculosis to other animals, and vice versa. 

In the discussion on tuberculosis attention was called to the fact that 
the tuberculin test is the only approximately exact method of diagnos¬ 
ing the disease, that this test requires much time and is costly, 
and that preliminary analyses made by the Department of Agricul- 
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tore had shown that during the test the milk of cows is considerably 
affected in chemical composition, rendering it necessary to throw away 
the milk of at least one milking. This latter fact complicates the diffi¬ 
culties of testing large herds. 

In the discussion of State laws bearing on diseases of domestic 
animals most of the speakers expressed themselves as favoring uni¬ 
formity in the substance and aim of these laws rather than in details. 
The special need for uniform compensation for slaughtered animals 
was shown. Cooperation between the State boards and the Bureau 
of Animal Industry was urged. 

In a talk on ticks as the cause and carriers of Texas fever, Dr. Sal¬ 
mon stated that the Department had recently received from Texas a 
kind of tick, thought to be new, hut which had been found in New 
Mexico once before. He stated that cattle in the ears of which this 
tick was found suffered from a disease manifested by swelling about 
the neck. That the tick was the cause of this disease had not been 
demonstrated, though the occurrence of the tick and the disease 
together were noted as a curious coincidence. 

A permanent organization was formed, under the name of the Nation al 
Live Stock Sanitary Association, to be composed of the State live 
stock sanitary commissions and their secretaries, the State veterina¬ 
rians of the several States, and any other State and national officials 
having control of the diseases of live stock. 

For the ensuing term the following officers were elected: President, 
J. A. Potts, of Missouri; vice-president, Dr. 'Robert Ward, of Mary¬ 
land; secretary, A. M. Brownlee, of Illinois. A committee of live was 
appointed to draft a constitution and by-laws, to prepare a circular set¬ 
ting forth the objects of the association, and to interest in the associa¬ 
tion the live stock sanitary commissions of the several States. Chicago 
was chosen as the next place of meeting. The secretary was instructed 
to have printed for distribution 500 copies of the proceedings of the 
convention. 



A REVIEW OF RECENT WORK ON DAIRYING." 

E. W. Allion. 

DAIRY BACTERIOLOGY. 

The term dairy bacteriology is here used to include all kinds of 
studies on the microorganisms in dairy products and the changes they 
effect. Investigation in these lines lias developed very rapidly during 
the past few years. While much has already been learned concerning 
the numerous changes in milk and its products and their causes, the 
held is comparatively new and presents a multitude of subjects for 
extended investigation. 

In a paper on the source of bacteria in milk L. Scluilz 1 concludes 
that the high germ content of milk is not necessarily due to care¬ 
lessness, but is partially accounted for by germs working up into the 
end of the teat, where, under the favorable temperature, they increase 
rapidly between the milkings. They are largely washed out in the first 
portion of the milk drawn, which accounts for the higher germ content 
of this portion. In some tests the strippings were found to he sterile 
or nearly so. F. Schuppan 8 has shown that ordinary market milk con¬ 
tained, when five or six hours old, about 1,000,000 germs per cubic 
centimeter. He explains that this might; be very materially reduced 
by careful feeding and proper treatment of the milk. Filtering milk 
through sponge filters removes many of the germs and allows rlie milk 
to be kept sweet longer, but the cleaning and sterilizing of these sponge 
filters has given considerable trouble, consequently sand filters have 
been used of late. These are said not to affect the fat content of the 
milk, at least only slightly. 

In studying the germ content of the market milk of Dorpat, Russia, 
H. Knochenstiern 3 found that milk which came from large estates and 
had been carefully treated contained far less germs than that coming 
from smaller farms where less care was exercised. 

In studying bitter milk, M. Bleisclx 4 isolated a bacteria which, when 
inoculated into sterilized milk, caused it to become bitter. He believes 
it to belong to the same species as the forms described by Weigmaim, 

* Continued from p. 974. 

1 Arcli. Hyg., 14, x>* 260; abs. in E. S. R., vol. iv, p. 214. 

- Centbl. Bakt. mid Par., 13, pp. 527-531,555-559; abs. in Bofc. Gentbl., 56 (1893), 
pp. 376,377. 

3 Inaugural Dissertation, Dorpat, 1893; abs. in Cbem. Centbl,, 1893, ii, p. 62. 

4 Ztsohr. Hyg., 13, pp. 81-99; abs. in Cham. Centbl., 1893, i, p, 434. 
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Kruger, and others. It was capable of motion, and produced spores 
which were not destroyed by direct contact with live steam for six 
hours. Sterilizing in hermetically sealed bottles was more effective, 
Yandenhoydonck 1 reports a case in which all the cows in a little village 
commenced to give bitter milk. The milk frothed badly during cream¬ 
ing, appeared to be in vigorous fermentation, and was very bitter. On 
examination the cows were found to be perfectly healthy. The source 
of the trouble was finally discovered in the excessive feeding of Swed¬ 
ish turnips which had been washed in foul ditch water. Soon after the 
turnips were discontinued the milk became normal. 

A mseof soapy milk, which failed to sour and had a soapy taste, was 
traced by EL Weigmann and E. Zir n 2 to the straw used for bedding. 
The straw was moist and discolored. All five forms of bacteria found 
in the milk were found on the straw. The bacteria gat onto the udder 
and from thereinto the milk. The trouble disappeared when the straw 
was discontinued. Another case in which the milk would not sour and 
had a soapy taste was traced to the hay on which the same bacteria 
were found as on the straw. Pasturage on certain pieces of land also 
gave rise to this trouble. The remedy was found in changing the pas¬ 
ture. The authors conclude that the kind of food may indirectly have 
an effect on the bacteriological composition of milk, and recommend 
that cows be milked before feeding or bedding. 

In a lengthy paper on a slimy fermentation of milk, G. Leichmaim 3 
attributes it to an organism which he isolated and which he describes. 
At ordinary temperature it caused no change in sterilized milk beyond 
a slight increase in acidity. In the culture oven it rendered milk stringy 
and sour in twelve hours; as the souring progressed the casein became 
gelatinous, and a whey separated which remained stringy for a time 
and gradually became thin and slimy. Milk sugar was found to be 
essential to this fermentation and was believed to be decomposed by it. 
The chief products of the fermentation were lactic acid and a gummy 
slime. 

Experiments made by M. Lang and E. von Freudenreich 4 on Oidium 
lactis indicate that this organism can ferment glucose, milk sugar, cane 
sugar, and maltose, and can decompose the albuminoids of milk. 

Uhl 5 determined for a number of samples of milk the length of time 
they required to be heated in tlie breeding oven before souring. He 
found that this depended upon the number of germs present. One sam¬ 
ple, which was heated at 18° C. for tliirty-two hours before souring, and 
contained only 10,500 germs per cubic centimeter, was obtained with 
unusual care. 


'Schweiz. Arch., 35; aba. in Molk. Ztg., 7 (1893), p. 093, and E. 8. I{., vol. v, p. 720. 
"Milch Ztg., 22 (1893), pp. 569-571; aba. in E. S. R., vol. v, p. 431. 
a Landw. Vers, Stat., 43, pp. 375-398. 

-iLandw. .Tahrb. Schweiz., 7 (1893), pp. 229-237; aha. in K. 8. U., vol. v, p. 919. 
‘Ztachr. llyg., 12, pp. 475-181; aha. in Cliem. Conthl., 1893,, i, p. 108. 
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H. Titnpe 1 studied the relation of the phosphates and casein to lactic 
fermentation. As the lactic acid is injurious to the growth of "bacteria 
which render milk sour, it must be neutralized for the souring to con¬ 
tinue. He believes it is by the combined action of the phosphates and 
the casein in fixing the lactic acid produced, both by giving up alkali 
and by direct neutralization, that the relatively high percentage of lactic 
acid in sour milk is attained. Curdling is influenced by the amount of 
polybasie phosphates present, the casein not being precipitated until 
all of these are changed to monobasic salts$ then the casein is robbed 
of its alkali by the lactic acid formed and its precipitation effected. 

F. J. Herz 2 details the results of some fermentation tests on milk 
which, showed some peculiarity or was from cows sick with mouth-and- 
foot disease or udder tuberculosis. 

Studying the behavior of anthrax bacilli in milk, O. Caro 3 found that 
in freshly drawn milk they increased during the first three hours and 
then diminished. They lost their virulence in eighteen hours at 37° 
0. and in twenty-four hours at 15° or 16° C. This is attributed to the 
acid formed, for when magnesium oxide was added and no free acid 
observed for twenty-four hours the bacilli multiplied rapidly and 
retained their virulence. 

Experiments by L. Heim 4 indicate that cholera germs are more rap¬ 
idly destroyed when milk is kept in a warm place and allowed to sour 
than when it is kept cool, although it was found that the germs could 
retain their virulence for some time in sour milk. Cholera germs 
retained their virulence in butter for over a month, although there was 
a difference in butter as to the time they could live in it. The germs 
lived only a day or two in cheese. 

Niederstadt 5 found that by the centrifugal treatment of 300 liters of 
milk about 130 grams of sediment was obtained. The cream was richer 
in bacteria, than the sediment. The separator effected no purification 
of milk from bacteria, since 75 per cent of the bacteria went into the 
cream. Tuberculosis germs were the most completely separated with 
the cream, while cholera bacilli remained in suspension, i. e., went into 
the skimmed milk. 

In testing milk for tuberculosis W. Thomer 6 recommends that the 
milk be treated with potash solution to saponify the fat, acetic acid 
added to dissolve the casein, and then whirled in a centrifuge for ten 
minutes. The liquid is then, poured off, the sediment washed with 

~ ^Landw. Vers. StatT, 437pp722Si38; Chemrztg., 17 (1893), pp. 757, 758, and Arch. 
Byg,, 18, pp. 1-34; aba. in E. S. R., vol. v, pp. 247, 814. 

2 Aba. in Milch Ztg., 22 (1893), pp. 523,524. 

n Aba. in Centbl. Bait, imd Par., 14, p. 398, and Chem, Centbl,, 1894, i, p, 164. 

4 Verb lien tl. Geamidheitsamto, 1892; aha. in Milch Ztg,, 21 (1892), j>. 644, and 
Molk. Ztg., 6 (1892), p.493. 

6 Ztsclir. Nahr. tTntersuch. mid Hyg., 7, p. 3; aba. in Chem. Centbl., 1893, i, p. 396. 

6 Chem. Ztg., 16 (1892), pp. 791, 792; aba. in E. S, R., vol. IV, p. 214. 
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water by whirling, and the residue examined under a microscope, being 
stained with fuchsine and with methylene blue containing sulphuric acid, 

J. Forster and G. de Man 1 found that tuberculosis bacilli were killed 
in four hours at 55° 0., in one hour at 60°, in fifteen minutes at 05°, in 
ten minutes at 70°, in five minutes at 80°, in two minutes at 90°, and 
in one minute at 95°. Heating at 55° for three hours, while not suf¬ 
ficient to kill the bacilli, weakened the tuberculosis virus. Heating 
milk at 05° for fifteen minutes or at 70° for ten minutes is recommended. 

E. Ostertag 2 holds that feeding in an uncooked condition the sedi¬ 
ment from milk separators to swine results in the spread of tuberculosis 
among animals, and should be investigated. 

In an article on tuberculosis in relation to animal industry and public 
health, James Law 3 considers the danger of infection from consuming 
the milk of tuberculous animals and concludes that such milk is unfit 
for food. He states that while sterilization does away with the possi¬ 
bility of infection it does not restore the milk to a nonpoisonous condi¬ 
tion, and hence does not render it innocuous. 

A. C. Abbott 4 inoculated two cows with cultures of the germs of diph¬ 
theria. In neither case did an eruption appear upon the udder or teats, 
nor was Bacillus diphtheria* found in the milk, although this germ was 
present in large numbers in the tissues of the animals. These results 
do not agree with those of Klein, 5 who observed an eruption on the 
udder and found the bacillus in the milk of cows on the fifth day after 
inoculation. 

From experiments on the curdling of milk by cholera bacilli J. de 
Haan and A. G. Huysse 6 are led to conclude that tins is due to the pro¬ 
duction of lactic acid from the milk sugar. They isolated an enzyme 
from the sour milk, but this did not have the power to curdle casein or 
milk, although it liquefied gelatin. 

At a meeting of the German Dairy Association 7 JVIehrdorf, Weigmann, 
Neiiliauss, Schuppan, and others spoke of the danger of the spread of 
contagious diseases through milk and dairy products. They reviewed 
the status of this question and made suggestions for reducing the dan 
ger. The same subject has been discussed by St. Friis. 3 Seala and 
Alessi 9 have considered the transmission of disease by artificial butter. 

Ztg~23(1894),"pp.' 84'’ 85~~and. 

2Ztsc.hr. Flcisch- nnd Milchhyg., 1893, Oct.; ahs. in Milch Ztg., 22 (1893), p. (172. 

:i N. Y. Cornell Sta. Bui. No. 65. 

« Jour. Path. Bac., 2 (1893), pp. 35-51. 

• s Nineteenth Annual Report Local Govt. Board, Sup. Rep. of Medical Officer, 
1889-m 

^Centhl. Bakt. und Par., 15 (1894), p. 268. 

7 Molk. Ztg., 7 (1893), pp. 84-96; ahs. in Vierteljahr. Cliem. Nahr. und Genusmutl., 
8 (1893), p. 8. 

8 Hyg. Bundsch.; abs. in Milch Ztg., 22 (1893), No. 30, and Vierteljahr, Cliem. 
Nahr. und GenussmtL, 8 (1893), p. 216. 

!) Atti. R. Acad. mod. Roma, 1891; abs. in Ztschr. Nalir. Uutersuch. und Jfyg.,6, 
p. 24. 
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L. H. Fammel 1 gives the number of microorganisms found in cheese, 
curd, whey, buttermilk, and butter, mentioning the species in some 
cases. Y. von Klecki 3 describes five forms of anaerobic bacteria, which 
he isolated from rancid butter. He has shown that the souring of 
butter is principally due to bacteria. Duclaux and Eitsert have 
shown that microorganisms can not decompose pure fat. The author 
and also Kriiger have shown that in butter bacteria occur which can 
cause acidity by decomposing milk sugar. The question is, Can the 
microorganisms in natural butter (not pure butter fat) produce acid 
out of the fat? 

V. Malenchini 3 believes that the ptomaines in cheese are of bacterial 
origin, but thinks that several forms of bacteria besides Den eke’s 
Spirillum tyrogenum can render cheese poisonous. Freshly made cheese 
may be rendered poisonous from changes which have already taken 
place in the milk. 

E. Duclaux 4 considers the saponification and oxidation processes in 
cheese, their causes, and the relation of bacteria to them. He believes 
both processes are caused by microorganisms, if cheese is broken up 
so as to give free access of air, both processes go on simultaneously. In 
the ordinary ripening of cheese oxidation is confined to the rind and 
protects the interior of the cheese from saponification by forming a 
layer excluding the oxygen. 

According to Richert 5 metallic salts can be divided into three groups 
with respect to their effect in retarding the fermentations of milk, as 
follows: (1) Na, K, Li, Mg, Ca, Sr, and Ba$ (2) Fe, Mn, Pb, Zn, Ur, 
and Al; and (3) On, Hg, An, Pt, Od, Oo, and Ni, the latter class being 
the most powerful. In general the rarer metals are more powerful than 
the more common ones to which the organisms are accustomed. 

WeigmamU intimates that in Norway and Sweden milk for domestic 
use is frequently preserved with boracic acid, but J. Sebelien 7 denies 
this statement so far as Norway is concerned. 

Carbonic acid was found by Nourry and Michel 8 to delay the souring 
of milk. Milk charged with carbonic acid kept a week at ordinary 
temperature. Kriiger 9 has discussed at length the importance of anti¬ 
septics in dairying. 

At a meeting of the German Dairy Association, Sehupx>an U) recom¬ 
mended the use of sand filters for removing dirt and germs from milk, 

•Iowa Sta. Bui, No. 21; abs. in E. S. R., vol. v, p. 208, 

-CentbL Bakt. and Par., 15 (1894), pp. 354-862. ~ 

3 Ztschr. Nabr. Untersuch. und Ilyg., 7, p. 7; abs. in Chem. Contbl., 1898, i, p. 397. 

1 Ann. Inst. Pasteur, 7 (1893), pp. 305-324. 

fi Compt. Rend., 117 (1893), pp. 673-676; abs. in Molk. Ztg., 7 (1893), p. 497. 

6 Die Metboden der Milchconservierung, p. 12. 

7 Chem. Ztg., 17 (1893), p. 544. 

«Compt. Rend., 115 (1892), p. 959. 

*Molk. Ztg., 6 (1892), pp. 413,425,439,451, 460. 

10 Ibid., 7 (1893), in 241; abs. in Vierteljahr. Chem. Nabr. und Genussmtl., 8 (1893), 
p. 6. 
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He describes the maimer of preparing the sand filter, and states that 
the fat content is not materially changed by filtering through, sand* 
Sand filters arc used in Copenhagen which filter 5,000 liters of milk 
per hour* 'From other sides the use of sand filters has been questioned. 

With reference to the germ content of human milk, H. Knockeiistiern 1 
found that even when the breasts were treated with corrosive sublimate 
solution the milk drawn contained germs, one or two forms of bacteria 
occurring most frequently. F. Honigmann 2 found a number of forms of 
bacteria in the milk of a large number of healthy women. Human milk 
was not a germicide for the germs of a number of common contagious dis¬ 
eases. In studying this subject T. Ringel 3 found, in agreement with 
Cohn and NTeiimann, Honigmann, and others, that human milk nearly 
always (in 23 out of 25 eases) contained Staphylococcen . Two other 
forms occur frequently. These germs, he believes, work their way into 
the glands of the breast, but do not cause trouble there. 

Rennet .—The production of rennet artificially has been studied by 

H. W. Conn. 4 He isolated and grew a large number of bacteria, which 
in milk produced a ferment resembling rennet in every way. The fer¬ 
ment can be isolated from bacteria cultures by filtering through a por¬ 
celain cylinder and then treating with alcohol or, better, with an excess 
of salt. Precipitation with salt gives the purer product. It has not 
been possible to isolate a rennet which would curdle milk without souring 
it also. 

F. Baumann 5 found freshly prepared rennet extract to contain 

I, 500,000 germs to the cubic; centimeter. It was sterilized by heat¬ 
ing to 58.5° C. for four and one half hours on six consecutive days. 
By this treatment the rennet lost about 43.5 per cent of its strength. 
The author believes that the bacteria in rennet are of less importance 
in the fermentation and ripening of cheese than is usually believed. 
L. H. Pammel 6 found in rennet all the way from 409,500 to 4,019,200 
germs per cubic centimeter. Anaerobic bacteria predominated, but 
these developed more slowly than the aerobic. The anaerobe most 
common was a micrococcus growing in chains, producing white lens- 
shaped colonies. An aerobic yeast was also present. The author is 
44 inclined to think that the bacteria in rennet are not as important in 
ripening cheese as the bacteria found in milk.” 

From a study of commercial rennet extracts G. E. Patrick 7 finds 
44 wide differences in composition and in coagulating power 11 and recom¬ 
mends that cheese-makers select their rennet extract by a test of curd¬ 
ling power. He details two methods for making the test. 

Inaugural Dissertation, Dorpat, 1893; abs. in Chem, Centbl., 1898, ir, p. 62. 

^Ztsebr. Hyg., 14, pp. 207-248; abs. in Cliein. Centbl., 1893, n, p. 217. 

-Munch, med. Wochenschr., 40, pp. 513-517; abs. in Chem, Centbl., 1893, n, p. 695, 

^Conn. Storrs. Sta. Report for 1892, p. 106; abs, in E. S. R., vol. V, p. 568. 

^Landw. Vers. Siat,, 42, p. 181; abs. iu E. S. R., vol. v, p, 249, 

6 Iowa Sta. Bui. No. 21; abs. in E. S. R., vol. v, p. 208* 

7 Ibid., No, 22; abs, in E, 8, R., vol, v ; p. 1001, 
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J, E. Green 1 mentions a number of plants and fruits yielding rennet, 
and describes means of extracting the ferment. In some cases these 
vegetable rennets have been used in cheese-making instead of the 
animal product. 

(Further contributions on dairy bacteriology are cited in the follow¬ 
ing chapter and under butter-making and cheese-making.) 

STERILIZING AND PASTEURIZING MILK. 

The term sterilizing in its strictest sense refers to the heating of milk 
until it is rendered absolutely free from virulent germs or spores; and 
is effected by heating the milk at the boiling point on several successive 
days, meantime keeping it either hermetically sealed or closed with a 
plug of cotton to exclude the germs in the air. 

Pasteurizing, originally applied to the treatment of wines, refers to 
the heating of milk at a much lower temperature, usually about 65-70° 
0., or 150-155° F., and while it does not render the milk sterile it is sup¬ 
posed to largely destroy the pathogenic germs. It is more often employed 
in the household than sterilizing because it is simpler and because the 
nature and digestibility of the milk are not changed as in sterilizing, 
as mentioned above. Loosely used, the term sterilizing is coming to 
include pasteurizing, at least in the popular mind. In view of the 
wide difference between the two kinds of treatment and their effect 
upon the character and the keeping qualities of the milk, it seems 
desirable that the terms should he used only in their strict sense. 

Experiments in pasteurization by H. P. Lunde 2 led to the following 
conclusions: (1) The keeping quality of separator skim milk is only 
slightly improved by pasteurization unless followed by rapid cooling; 
(2) the keeping quality of pasteurized milk suffers especially if allowed 
to remain at a temperature between 30° and 50° O.; and (3) pasteur¬ 
ization at 70-75° followed by rapid cooling to 25° or lower greatly 
increases the keeping quality of milk. 

Popp and Becker 3 found the germ content per cubic centimeter of 
whole milk to be 72,1)54; of the cream of this milk, 58,275; the sepa¬ 
rator skim milk, 21,735; and the separator sediment, 43,891. When 
pasteurized the skim milk contained 1,070 germs and the cream 1,170; 
while the sterilized skim milk and cream were germ free. F. Baumann, 4 
observed that heating ordinary market milk which contained large 
numbers of bacteria for two hours at 70° C. killed about 99.5 per cent 
of the germs but took away its power to u cheese.” 

M. Bleisch 5 compared sterilizing milk by heating in bottles closed 

Bot. Centbl., 1893, n, p. 86. ~ 

2 Beretning fra. den Kgl. Vet. Landt. Lab. Landokon. Forsog., Copenhagen, 1891; 
abs. in Centbl. Agr. Cliem., 21, pp. 621-628, and E. 8. K., vol. iv, p. 383. 

8 Hyg. Rimdsch., 3, pp, 530-534; aba. in Cliem, Centbl., 1893, n, p. 768, and E. 
S. R., vol. v, p. 646. 

4 Land w. Vera, Stat., 42, p 181; aba. in E. S. R. f vol. v, p, 249, 

6 Ztsehr. Hyg., 13, pp, 81-99; aba. in Chern, Centbl., 1893, i, p, 434. 
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with cotton and in bottles heremetically sealed, heating both by steam 
for two and one half hoars. The milk heated in air-tight bottles kept 
longer than the other, probably, it is believed, because the exclusion of 
oxygen prevented the growth of microorganisms. 

N. Auerbach 1 has found that pasteurizing milk by Sox!ilet’s method 
does not always make it lit for infants. Grass and new hay contain 
bacteria which decompose the milk, forming butyric acid. These bac¬ 
teria get into the milk from the food or the manure, as they pass the 
animal without being injured. In six weeks the bacteria on new bay 
die if allowed to dry up, and after that the hay is like old hay in its 
action. The products of the action of these bacteria are believed to be 
injurious to infants, and hence the feeding of dry food is regarded as 
safer. 

It is frequently stated that the change in milk affecting its taste 
begins at a temperature of about 68° G. 0. de Man 2 found that heat¬ 
ing milk in a water bath at 70° 0. for ten minutes did not impart any 
taste to it; it could not be distinguished from fresh milk not heated. 
In ordinary practice he believes that portions of the milk are heated 
above this temperature and affect the whole quantity. 

Hesse 3 examined milk sterilized on a large scale by steam. He found 
that to obtain a milk which would keep well the steam must be allowed 
to act for at least one and one half hours. 

In sterilizing milk for infants, Aufrecht 4 recommends the use of Soxh- 
let’s apparatus, but suggests closing the bottles with cotton instead 
of with the regulation rubber cover; using distilled water for diluting 
the milk; and sterilizing the milk in the stable as soon as milked. 

The bitter taste often resulting from boiling milk is found by Hueppe 3 
to be due to the action of a ferment given out by the bacteria, which, 
it is said, peptonizes the casein. The bitter taste is attributed to the 
formation of casein-peptone. 

As is well-known, the fat in sterilized milk gradually rises on keep¬ 
ing. Kenk 6 determined the extent to which this occurred in keeping 
milk sterilized by Soxhletfs method, and recommends’that for infants? 
use milk should not be sterilized in large quantity, but only a little at 
a time as needed. 

Methods of sterilizing and pasteurizing milk .—A number of methods 
and apparatus for sterilizing and pasteurizing milk have recently been 
described. In Dr. Bitter’s pasteurizing apparatus 7 the milk is heated 

T ^MUch Ztg.,22 (1893),pp7T9M9l7506508y ” . 

Arch. Hyg., 18, p. 167. 

3 Ztschr. Hyg., 13, pp. 42-48; abs. in Chem, Centbl., 1893, i, p. 397. 

4 Dent. med. Woebenschr., 1893, No. 51; abs. in Vierteljabr. Chem. Nabr. mid Oe- 
nussmtl.-, 8 (1893), p. 104. 

Abs. in Vierteljabr. Chem. Nahr, and Genussmtl., 7 (1892), p. 404, 

Arch. Hyg,, 17, pp, 312-323; abs. in Chem. Centbl., 1893, n, p. 695, and E. S. R., vol. 
V, p. 264. 

7 Ztschr. Hyg., 8, p. 240. 
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in an upright boiler of 50 to 100 liters capacity by means of a system of 
steam pipes within the boiler. A stirring apparatus is provided to 
keep the milk from burning on to the steam pipes. 

The apparatus of Neuhauss, Gmnwald, and Oelilinaim 1 is built in 
sizes for sterilizing from 50 to 238 bottles at a time. The milk is heated 
in bottles provided with a vent to 85-90° C. by means of steam for 
thirty minutes, when the bottles are allowed to cool for some hours and 
then heated again to 102° or 103° O. for thirty minutes and the bottles 
all hermetically closed at once by means of a mechanical contrivance. 

Kleemamds apparatus 2 consists of an upright boiler, with a system of 
steam pipes and a stirring apparatus, through which a stream of milk 
is run continuously. The milk enters at the bottom and overflows 
through a pipe at the top of the apparatus. 

Legay’s milk “sterilizator” 3 consists of a vessel of from a pint to a 
quart capacity, into the neck of which a glass tube, closed at one end, 
is fastened air-tight by means of rubber rings. The milk is heated in 
this apparatus until it rises to a certain height in the tube, when the 
heat is removed, and it is allowed to stand from ten to twenty minutes 
and then rapidly cooled. Milk pasteurized in this manner is said to 
remain sweet for three or four days. 

O. A. Cary 4 proposes to sterilize milk or water by heating in hermet¬ 
ically sealed glass bottles, the bottles being closed by a stopper similar 
to that of a beer bottle. He describes a simple apparatus for home 
use. 

R. Eernpel 5 has patented a new device for sterilizing milk, fruit, 
vegetables, etc. The apparatus is closed when the sterilizing is ended 
by the pressure of the outer air against the rubber-faced cap. 

O. FrankeP has described a stopper with vent for closing the bot¬ 
tles, which was first proposed and used by Popp and Becker. The 
bottles are closed during sterilizing, except that* the vent is left open. 
After sterilizing this is closed. 

K. Flaach 7 has described an apparatus designed by himself which 
he claims gives milk from which the fat does not separate into globules; 
the cream can be easily mixed with the milk after standing for months. 
A simple apparatus for hoineuse, similar to Soxhletfs apparatus, has been 
described by the Bureau of Animal Industry of this Department. 8 

Mour. Soe. Cliem. Inch, 12 (1893), p. 615, and Fleisclimaim’s Lehrbuck dor 
Milchwirthschaft, p. 256. 

2 Landw. Arm. meckl. pat. Ver., 1893, pp. 393-398, and Molk. Ztg,, 8 (1894), pp. 
173,174. 

Ztg., 22 (1893), p. 360; abs. in E. S. R,, vol. V, p. 265. 

4 Ala. College Sta. Bui. No. 53; abs. in E. S. R., vol. v, p. 897. 

5 Ztscln\ angew. Cliem., 1894, p. 131, 

R Hyg. Run dwell., 7, pp. 621-626; abs. in Cliem. Centbl., 1893, n, p. 868, and Molk. 
Ztg., 7 (1893), p. 437. 

^ Milch Ztg., 22 (1893), pp. 119-122, 140-143. 

Circular, Dec. 19, 1893. 

23685—Ho. 11-3 
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A. Stutzer 1 has described a method in which the rubber plate, 
used in closing the bottle in Soxlilet’s method, is replaced by a rubber- 
cap with, a vent which closes tightly as the liquid cools. Schulz 2 lias 
also described a stopper for this purpose. In form the stopper is a 
hollow rubber cone, with walls sufficiently thick to make it fit tightly 
into the neck of the bottle and hermetically close it as the milk cools. 

The sterilization of milk by means of electricity has been discussed 
by A. J. Boult 3 and by Dubousquet-Laborderie 4 . The latter found 
that an interrupted current had no effect in preserving milk, but thfft 
with a continuous current, electrolysis of the milk took place. The 
germs in treated milk were killed, but the temperature of 80-100° C. 
brought about by the treatment; was sufficient to account for this. 

BUTTER-MAKINCf. 

In general —A comparison of Jersey, Guernsey, Holstein, Ayrshire, 
Devon, and American Holderness breeds, with reference to production, 
of butter in the first and second periods of lactation, is given by L. L. 
Van Slyke 5 . In the first period of lactation the Guernseys, closely 
followed by the Jerseys, gave the largest daily yield of butter. The 
average amount of butter made from 1 pound of fat in the milk was: 
Guernseys, 1.07; Jerseys, 1.04; Holdernesses, 0.98; Devons, 0.97; Ayr¬ 
shire^, 0.93; and Holsteins, 0.88 pounds. 

As to the effect of the stage of lactation on butter-making, J. W. 
Robertson 6 found that in deep-setting the loss of fat in the skim milk 
amounted to 31.11 per cent with cows eight to eleven months in milk, 
27.35 per cent with cows five to eight months in milk, and 15.96 per 
cent with cows one to three months iri milk. The cream from the cows 
five to eleven months in milk required a longer time for churning, but 
the loss of fat in the buttermilk was nearly the same for the three 
stages. In a later experiment the same author 7 found, that with cows 
more than six and one half months in milk the loss of fat in creaming 
by separator or deep-setting was greater and the butter was poorer 
than in the case of cows milked less than that time. The creaming of 
the milk of older cows in deep-setting was much improved by mixing it 
with the milk of a fresh cow. 

JZtschr. art gew. Chem., 1894, pp. 130, 131, and Dent, landw. J Tease, 21 (1894), pp. 
365, 379. 

a Ztsehr. Nahr. Untersuch. und Hyg., 1893, No. 21; abs. in Ztschr. Eloiseh- und 
Milclihyg., 1894, p. 73. 

3 Jour. Soc. (Them. Ind., 12 (1893), p. 616. 

4 Abs, in Milch Ztg., 21 (1892), p. 473. 

5 N. Y. State Sta. Report for 1891, pp. 299-369, and Report for 1892, pp. 467-494; 
abs, in E. S, R., vol. IV, p. 268. 

6 Canada Experimental Farms Report for 1891, pp. 91, 96; abs. in E. S. E., vol jv. 
pp. 445, 446. 

7 Ibid., 1892, pp. 74-76; abs. in E. S. K., vol, V, p. 641. 
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L. L. Van Slyke 1 found in the ease of the milk of different breeds 
that the percentage of fat was usually larger in the first month of lacta¬ 
tion. Generally the loss of fat in skim milk increased as lactation 
advanced, due to the globules becoming smaller. Milk richest in fat 
appeared to be least affected in this respect. The loss of fat in the 
buttermilk appeared to be independent of the stage of lactation. The 
milk yield was generally largest in the second or third month and the 
same was true of the fat yield. An increase in both temperature and 
length of time for churning was usually required as lactation advanced. 

Experiments in working water into butter were made by F. Friis. 3 
He found that nearly a pound of water could be worked into 25 pounds 
of butter after it was made. This lowered the grade and the keeping 
quality of the butter. Butter worked only once contained nearly 0.5 
per cent more water than that worked several times. The longer the 
interval between salting and the last working the less water was found 
in the butter. Neither the quantity nor the quality of the butter was 
much changed by working water into it during its manufacture. It is 
said that the adulteration of butter with water would not pay. 

Jacobson 3 reports on the effect of water on butter, and another 4 
mentions the injurious effect of iron on the taste and smell of butter. 
Weigmann 5 has already attributed oily butter to iron, which came 
about from the use of poorly tinned vessels in creaming. 

Experiments in salting butter are given by W. S. Sweetser and E. J. 
Weld. 6 Salting with | to 1J ounces of salt per pound increased the 
total weight of worked butter about 12 per cent over no salting. The 
unsalted butter had a larger water content than the salted. Salting 
with brine was not effectual, as “practically none of the salt was 
retained.” 

In a bulletin on nostrums for increasing the yield of butter, II. W r . 
Wiley 7 exposes such frauds as “black pepsin,” “gilt-edge butter com¬ 
pound,” and similar materials, which have been quite extensively 
advertised for increasing the yield of butter. 

From experiments made by J. Seidl 8 in preserving butter in brine, 
it appears that a weak brine, at least up to 10 per cent, is not fitted for 
keeping butter for a long period, and that even saturated brine can 
not be absolutely relied upon for this purpose, even when the butter 

1 N. Y. State Sta. Report for 1891, pp. 369-386; abs. in E. S. K., vol. iv, p. 271. 

- KgL Vet. Landt. Lab. Land (ikon. Forsog., 28th Report, 1893; abs. in E. S. R., vol, 
v, p.723. 

lleut. Molk. Ztg,, 2 (1892), p. 155. 

4 Ibid.jp. 442. 

•’ Milch Ztg., 20 (1891), p. 1019. 

a Agr. Science, 7 (1893), pp. 546-548. 

T U. S. Department of Agriculture, Farmers’ Bui. No. 12; abs. in E.S. R., vol. v, p. 
218. 

8 Milch Ztg., 21 (1892), pp. 577, 578; abs. in Vierteljahr. Chern. Nahr. und. 
Genussmtl., 7 (1892), p. 273. 
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is kept iu a cold place. Butter kept in 10 per cent brine bad a 
strong u beet’ 7 taste. 

The losses in butter-making at a creamery were studied by W. W. 
Cooke and J. L. Hills. 1 Averaging the results of twenty-two days, the 
percentage of fat in the separator skim milk was 0,10 and in the but¬ 
termilk 0.6. This was equivalent to a daily loss of 11.6 pounds of fat 
in the skim milk and 10.3 pounds in the buttermilk. On an average 
92.5 per cent of the fat in the whole milk was recovered in the butter; 
on the best day 96 per cent was recovered. On another occasion the 
same authors 2 found that the amount of butter made for each 100 
pounds of butter fat in the milk ranged for thirty-two days between 
104.4 and 115.6 pounds, averaging 110.1 pounds. “The best of work 
should yield fully 15 per cent more butter than butter fat, though this 
result would be obtained but rarely in creamery work.” 

L. L. Yan Slyke 3 considers the method of estimating the butter- 
making efficiency of milk fat, and concludes that this can only be done 
with accuracy for a given set of conditions of creaming, churning, and 
treatment of the butter. 

As between butter made by II. H. Dean 4 from aerated and nonaerated 
milk, after keeping about two months “ there was no difference in the 
quality of the butter as far as we could tell.” 

Tests of various dairy apparatus, including milk coolers and 
aerators, are reported by II. P. Armsby, H. J. Waters, W. H. Cald¬ 
well, 5 II. II. Wing, 6 and Theunis. 7 A practical discussion of the require¬ 
ments necessary to the production of first-quality butter in cooperative^ 
creameries is given by Du Eoi. a . 

Creaming milk .—P. Collier 9 illustrates the rapidity of the movement 
of fat globules in cream-raising, and shows the difference in time 
required for creaming Jersey and Ayrshire milk, owing to the differ¬ 
ence in size of the globules. From a lengthy consideration of the 
effect of the size of the globules on creaming and churning, P. W. 
Well 10 concludes that u large size in the fat globules facilitates both the 
creaming and the churning of the milk; but the size of the globules is 
only one of the factors influencing the completeness of creaming and 
churning processes.” By mixing milks containing globules of* different 
sizes u the creaming efficiency does not seem to be materially affected.” 

1 Yt. Sta. Report for 1891, p. 69; abs. iu E. S. K., vol. iv,p. 491. 

- Ibid.,.p. 73; abs. m E. S. R., vol. iv, p. 492. 

55 N. Y. State Sta. Report for 1891, pp. 389-391; abs. in E. S. Ik, vol. rv, p, 273. 

* l Ontario Agr. College and Exptl. Farm Report for 1892, p. 220; abs. in E. S. Ik, vol. 
v, p. 643. 

Penn. Sta. Bill. No. 20; abs. in E. S. R., vol. iv, p. 364. 

f5 N. Y. Cornell Sta. Rul. No. 39; abs. in E. S. R., vol. iv, p. 363. 

7 Bnl. Agr. (Belgium), 9 (1893), pp. 97-131. 

« Molk. Ztg., 7 (1893), pp. 253, 254. 

W N. Y. State Sta. Report for 1891, p. 155; abs. in E. S. Ik, vol. iv, p, 265. 

10 Agr. Science, 6 (1892), p. 545. 
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L. L. Van Slyke 1 compared the Baby separator and cold deep-set¬ 
ting on the milk of 10 cows for one month. The percentage of the fat 
recovered in the butter was 70.2 with deep-setting and 03 with the 
separator. The same author 2 compared the separator and deep-setting 
in creaming the milk of six different breeds, showing that “in the case 
of every breed the separator gives better results in yield of butter. 
The increased yield was greater with the Holsteins and second with 
the Ayrshires.” He calculates that the saving would pay for a sepa¬ 
rator in a year with a herd of 6 or 7 Holsteins, 12 Ayrshires, 10 
Devons, IS Holdernesses or Jerseys, or 24 Guernseys. 

II. H. Wing 3 reports a number of trials with the De Laval horizontal 
separator, the Baby separator Ho. 2, and deep-setting. The skim milk 
from the horizontal separator contained 0.19, from the Baby separator 
0.09, and from deep-setting 0.23 per cent of fat. 

W. H. Jordan 4 has studied the thoroughness of creaming in deep¬ 
setting on 224 farms in Maine. On 105 of these the fat in the skim 
milk did not exceed 0.2 per cent, and averaged about 0.15 per cent. 
According to this the use of a separator would only save about 1 pound 
of butter to 200 pounds of skim milk. The Connecticut State Station 5 
found that the separator creamed the milk more effectually than deep¬ 
setting. In the skim milk from 1,000 pounds of whole milk deep¬ 
setting left 177 to 335 pounds of fat, while the separator left 0.65 to 
1.65 pounds. The quality of the butter was equally good under both 
systems. 

H. H. Dean- 6 found that 45° F. or below was the best temperature 
for creaming in deep-setting. Delaying setting slightly impaired the 
efficiency of creaming. Ho advantage was apparent from heating the 
milk to 93-110° F. before setting. In ten trials the addition of 10 
to 25 per cent of warm water appeared to very slightly improve the 
thoroughness of creaming. The same author 7 reports short experi¬ 
ments in creaming milk in deep-setting and in shallow pans set in the air, 
in warm water and in cold water. Additional experiments on cream- 
raising by dilution have been reported by H. H. Wing*, 8 W. W. Cooke, 9 
and J W. Robertson. 10 

The effect of delaying the setting has been observed by J. W. Rob- 

l N. Y. State Sta. Report for 1891, pp* 391,392; aim. in E. S. R,, vol. iv, p. 273. 

«Ibid., 1892, p. 469. 

n N. Y. Cornell Sta. Bui. No. 39; aim. in E. S. R., vol. iv, p. 363. 

4 Maine Sta. Bui. No. 5 (n. ser.); aba. in E. S. R., vol. v, p. 999. 

f, Coun. State Sta. Report for 1893, pp. 163-170; aba. in E. S. R., vol. v, p. 998. 

^Ontario Agr. College and Exptl. Farm Report for 1892, pp. 219,220; aba. in E. S* 
R., vol, v, p, 643. 

’Ibid., 1893, pp. 140-144. 

*N. Y. Cornell Sta. Bui. No. 39; abs. in E. S. R., vol. iv,p. 361. 

■»Vt. Sta. Report for 1891, pp. 103,104; abs. in E. S. R., vol. iv, p. 489. 

10 Canada Exptl. Farms Report for 1891, p. 91; abs. in E. S. R., vol. iv, p. 445. 
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ertson 1 and II. H. Dean. 2 The former found a loss of about 11.5 per 
cent more of fat from delaying the setting one hour, but the latter 
observed little effect from delay as long as the milk was cooled to about 
40° F. before skimming. 

As to the effect of scalding milk before setting it in deep cans in ice 
water, J. W. Robertson 2 found that it resulted in a greater loss of fat 
and gave batter which was inferior in flavor and odor to that set with¬ 
out heating. The same author 4 found that setting in deep cans in ice 
water for twenty-four hours was better than eleven hours. 

Tests of various hand and power separators have been reported by 
C. L. Penny, 5 H. H. Wing, 6 J. Klein, and M. Kuhn, 7 and Zecher. 8 Giese- 
ler 9 gives a method for calculating the efficiency of milk separators, and 
G. L. Penny 10 a method for estimating the power required to run sep¬ 
arators. 

Churning .—When cream was diluted with water before souring, J. 
W. Robertson 11 found that a longer time was required for churning, the 
loss of fat was slightly greater, and the butter- was not as Jinn or solid. 

IJ. W. Massalsky 12 proposes to mix separator cream with ail equal 
amount of hot water, run the mixture through the separator again, 
and then churn the cream thus separated. He claims that in this way 
a purer fat is obtained, nearly free from casein and other fat-free mate¬ 
rials, and that as a result the butter is more quickly churned and keeps 
longer. In comparisons at the Connecticut State Station 1,7 of churning 
cream raised by separator and by the Cooley system there was a greater 
loss of tat with the separator cream, and mixing the two kinds of cream 
did not diminish this loss. 

From some 40 trials in churning sweet cream at different tempera¬ 
tures, J. W. Robertson 14 concludes that the temperature of the cream 
should not be above 50° F, when the churning is started, and the churn, 
if a revolving one, should not be filled more than one fourth, full. 

In comparisons of sweet m. sour cream for butter, G. E. Patrick, F. A. 

’Canada Exptl. Farms Report for 1891, pp. 89, 90; aba. in E. 8, R,, vol. iv, p. 445. 

-Ontario Agr. College and Exptl. Farm Report for 1891, p. 181; aba, in E, S, K., 
vol. v, p. 643. 

• Hbid., p. 101; abs. in E. S. R., vol. iv, p. 447. 

Tbid., p. 90; abs. in E. S. R., vol. iv, p. 445. 

'■Del. Sta. Bnl., No. 17, and Report for 1892, pp. 110-123; abs. in E. 8. It, vol. i v, p. 
188, and in vol. v, p. 796. 

«N. Y. Cornell Sta. Bui. No. 39; abs. in E. S, R., vol. iv, p.362. 

’Centbl. agr. Chem., 22, pp. 47-49. 

*Ztschr. landw. Cent. Yer. Saebsen, 1892, pp. 427-430, 

9 Landw. Jahrb,, 22, pp. 569-580, and Milch Ztg., 22 (1893), pp. 303,304. 

10 Del. Sta. Report for 1892, p. 110. 

11 Canada Exptl. Farms Report for 1892, pp. 77, 78; alia, in E. 8. R., vol. v, p. 642. 

» La Laitibre, 1893, No. 12; abs. in E. S. R., vol. v, p. 827. 

13 Conn. State Sta. Report for 1893, pp. 147-163. 

14 Canada Exptl. Farms Report for 1892, p. 76; abs. in E. S. It., vol. v, p. 641. 
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Layton, and D. B. Bisbee 1 found that the sour cream averaged about 3 
per cent more butter, churned quicker, and gave butter which had a 
better color, less fat, and more water, but did not keep as well in the 
live months’ test as that from sweet cream. The loss of fat in churning 
and working the sweet-cream butter was about 50 per cent greater than 
with sour cream. In another series of experiments Gr. E. Patrick, F. 
A. Layton, and W. H. Heileman 2 found that when kept for about six 
months at a temperature of about 50° F. the sweet-cream butter suffered 
less deterioration than the ripenedjcream butter, and in some measure 
acquired the flavor characteristic of the latter. 

In experiments by J . W. .Robertson 3 the sweet cream required to be 
churned longer and gave a smaller yield of butter than the sour cream, 
the loss in the buttermilk being greater. The same result was observed 
by II. II. Dean, 4 who also found that after keeximg for three or four weeks 
the sweet-cream butter was off flavor and of inferior quality to the 
ripened-cream butter. The same author 5 observed that the loss of fat 
in the buttermilk in churning sweet cream was excessive when the 
temperature of churning was above 52-54° F. After keeping the sweet- 
cream butter a week it showed signs of spoiling. 

W. H. Caldwell 6 reports trials with the extractor-separator, in 
which the cream is churned immediately after separation. The appa¬ 
ratus recovered, on an average, 89.34 pounds of butter fat for every 100 
pounds of fat in the milk. The butter lacked body and contained a 
large percentage of water. It had the flavor of sweet-cream batter. 

As to the effect of the acidity of the cream on its churnability, EL C. 
Wallace 7 reports a number of trials, the result of which u seems to 
indicate that the acidity of the cream bears a decided relation to the 
loss of fat in churning,” an acidity requiring between 34 and 40 c. c. of 
acid to neutralize 50 c. c. of cream, giving more favorable results than 
a lower or higher one. For determining the acidity of cream in prac¬ 
tice, E. II. Farrington 6 has worked out a formula for alkaline tablets 
containing a definite amount of solid alkali and indicator. The num¬ 
ber of these required to neutralize 25 e. c. of cream gives an approxi¬ 
mate idea of its acidity. 

Pure cultures in ripening cream .—The principles and the use of pure 
cultures in ripening cream have been described by H. W. Conn. 9 The 

1 Iowa Sta. Bui, No. 18; aba. in E. S. R., vol. xv, p. 425. 

^ Ibid., 21; abs. in E. S. R., vol. V, p. 207. 

8 Canada Exptl. Farms Report for 1891, p. 100; abs. in E. S. R., vol. iv, p. 448. 

4 Ontario Agr. College and Exptl. Farm Report for 1892, p. 221; abs, in E. S-. R., 
vol. v, p. 643. 

6 Ibid., 1891, pp. 179-181; abs. in E. S. R., vol. v, p. 646. 

n Penn. Sta. Bui. No. 22; abs. in E. S. R., vol. iv, p. 751. 

^ Iowa Sta. Bui. No. 22; abs. in E. S. R., vol. v, p. 1000. 

«Ill. Sta. Bui. No. 32. 

9 U. S. Department of Agriculture, Experiment Station Bub No. 9; abs. in E. S. R., 
vol. IV, p. 201. 
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same author 1 mentions a study of the organisms found in ripening 
cream in this country. He concludes that u the lactic organism described 
by Hueppe (Bacillus acidi lactici) is, at all events, not common in the 
vicinity of Middletown. [Conn.].” 

In a later article 2 he reports experiments with the use of pure 
cultures at a creamery. The quality of the butter improved as soon as 
the pure cultures were used, and a butter closely resembling June but¬ 
ter was produced in January. According to expert judges, the cultures 
improved the quality of the butter by more than 20 per cent. The 
species of bacteria used in these cultures was one isolated from u pre¬ 
served milk” from Uruguay, exhibited at the World’s Fair. Better 
butter was produced with this organism than with any other species 
yet found. H. Weigmann 3 reports favorable results from the use of 
pure cultures, especially in correcting defects in butter. For one and 
one half years the use of pure cultures has not failed to correct any 
fault in butter, as oiliness, fishy, bitter, or beet taste, tendency to become 
rancid, or poor keeping quality. The author does not favor pasteur¬ 
izing the cream, but rather the use of pure cultures. The Kiel Experi¬ 
ment Station 4 mentions finding a bacteria in butter which produced an 
odor .and taste in milk similar to that of roots. Butter made with the 
use of this bacteria acquired the root taste in about two weeks, which 
increased as the butter aged. Other papers on pure cultures, mostly 
popular, have been published by F. Lafar 5 and by Klein and Kuhn. 6 

E. A. de Scliweinitz 7 suggests that, as the flavor, aroma, and desir¬ 
able qualities of good butter are undoubtedly due to the production of 
certain chemical compounds by the bacteria employed, these chemical 
compounds should be studied and their nature determined with a view 
of producing them outside the cream. He suggests that the addition 
of an extract containing these desirable compounds would be prefera¬ 
ble to the addition of a mixture of bacteria. 

Pasteurizing the milk or cream in butter-making. —The use of pas¬ 
teurized cream in butter-making has been suggested in place of pure 
cultures. H. P. Lunde 8 mentions a case in which the butter on a cer¬ 
tain farm suddenly became so poor that it could not be marketed. 
When the cream was pasteurized at 65-70° 0., rapidly cooled, and 
churned sweet, or ripened either with pure cultures or with buttermilk 
from a good creamery after pasteurizing, butter of excellent quality 
was produced. Pasteurizing cream at 85° G. gave the butter a cooked 

1 Conn. Storrs. Sta. Report for 1891, p. 172; abs. in E. S. R., vol. iv, p. 75. 

-Ibid., Bui. No. 12; abs. in E. S. R., vol. v, p. 996. 

a Mileh Ztg., 21 (1892), p, 277. 

4 Molk. Ztg., 7, p. 479; abs. in E. S. R., vol. V, p. 353. 

•* Oesterr. landw. WoebenbL, 1893, pp. 123,147. 

6 Land bote. 1893, p.6lL 

7 Jour. Amer. Cliem. Soc., 16 (1894), p. 265; abs. in E. S, R., vol. v, p. 454. 

M 22 Beretning Kgl. Vet. Landt. Lab. Landokon. Forsog., Copenhagen, 1891, pp. 
67-117; abs. in Centbl. agr, Chem., 21, pp, 554-563, and E. S. R., vol. i v, p. 381, 
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taste. In other trials on normal milk pasteurizing* the milk instead of 
the cream had little effect on the quality of the butter beyond improv¬ 
ing* its keeping quality, while pasteurizing* cream from the same milk 
improved the general quality of the butter. About 2 per cent less but¬ 
ter was recovered when the milk or cream was pasteurized. 

Popp and Becker 1 found that butter made from pasteurized or steril¬ 
ized cream contained less germs and kept longer than that made from 
cream not pasteurized or sterilized. That made from sterilized cream 
kept the longest. The authors recommend sterilizing the materials 
used in butter-making. Backhaus 2 has found in actual practice that 
with the use of milk pasteurized at 70° G. butter of uniformly good 
quality is obtained. Graeff 3 secures the same end by scalding the milk. 
Butter made at the Kiel Experiment Station 4 from pasteurized cream 
was remarkable for its excellent keeping qualities, but it was found 
difficult in practice to prevent imparting* a cooked taste to the butter. 
Somewhat better results were obtained when the milk was pasteurized 
before it was separated. Tave Berg 5 compares the losses in making 
butter from cream pasteurized at 65° 0. and from cream not pasteur¬ 
ized. Slightly more fat was lost in the buttermilk from pasteurized 
cream, and the butter from pasteurized cream contained about 0.5 per 
cent more water. 

J. W. Robertson 6 found that heating cream to 150° F. before ripen¬ 
ing prevented a flavor or odor of turnips in the butter when the cows 
were fed on turnips. When the cream was not heated, the butter had a 
distinct odor and flavor of turnips. 

CHEESE-MAKING, 

Extensive investigations have been carried on by the New York 
State Station. 7 It Avas found that on an average 50.52 per cent of the 
total solids, 91.13 of the fat, and 75.72 of the casein and albumen in 
the milk were recovered in the cheese. The loss of fat in the whey was 
quite independent of the fat content of the milk. Very little casein 
was lost, but most of the albumen passed into the whey. As the fat 
in the milk increased, the yield of green cheese increased, ami the qual¬ 
ity of the cheese improved. The amount of green cheese made for 
each pound of fat in the milk averaged 2.72 pounds, and was slightly 
larger in the case of rich milk. 

pp! 530-534; aba. hi Client. Centbb, 1893, ii, p. 768, and E. 8. R,, 

vol. v, p.646. 

2 Dent, Molk. Ztg., 2 (1892), p. 37: aba. in Molk, Ztg., 7 (1893), p. 252. 

3 Molk. Ztg., 6 (1892), p. 520. 

4 Ibid. 7 (1893), p. 479; aba. in E. S. E., vol. v, p, 353. 

Norcl. Mejeri Tula., 9, (1894), p. 126. 

3 Canada Exptl. Farms Report tor 1891, p. 102; aba. in E. S. R., vol. iv, p,447. 

7 N. Y. State Sfca. Rais. Nos. 50,54,56,00,61,62, 68; aba. in E. S, R., vol. iv, p. 945, 
vol. v, pp. 85, 211,603,605,609, and 996. 
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W. W. Cooke and J. L. Hills 1 made clieese from milk containing 3, 
4, and 5 per cent of fat, respectively. The two richer milks gave the 
best cheese and the largest yield. The same authors 2 report on the 
losses in cheese-making, and the changes in cheese in ripening. 

According to experiments by H. C. Wallace 3 with milk containing 
from 1.75 to 8.4 per cent of fat, the amount of milk required to make 
1 pound of cheese steadily decreased as the percentage of fat in the 
milk increased. The percentage of fat lost did not seem to bear any 
direct relation to the percentage of fat in the milk, but appeared to 
depend more on the care and skill exercised in making. 

L. L. Van Slyke reports on a comparison of breeds for the produc¬ 
tion of cheese, 4 and the influence of advancing lactation upon the 
production of cheese. 5 The data are calculated from the losses 
observed in experiments in cheese-making. A report on clieese and 
butter making in the South is given by R. J. Redding and IT. J. Wing 6 . 

The New York State Station 7 describes in detail the method of making 
Edam and Gouda cheese and reports experiments in making them. 
B. Rost 8 describes the manufacture of Edam cheese; A. Nentwig 9 
describes Emmenthaler, French soft cheese, and Italian Strachini, and 
the methods for their manufacture; L. Adametz 10 describes the manner 
of making and the composition of the Bosnian Trappists 5 cheese; Spica 
and Blasi 11 give the composition and the manufacture of Sicilian 
cheeses; Milch Zeitung 12 describes Camembert cheese and its method 
of manufacture; and A. Netwing 13 describes margarin cheese, its nature, 
and its effect on dairying. 

L. L. Yan Slyke 14 calculates the probable yield of cheese from milk 
by multiplying the percentage of fat by 1.1 and the casein by 2.5 and 
adding the products. “The average difference between the actual and 
calculated yield of cheese was 0.03 pound for 1 pound of hit in milk.” 
He regards the fat alone as a reliable index to the value of milk for 
cheese, and as a just basis for the payment for milk at cheese fac¬ 
tories. 15 

1 Yt. Sta. Report for 1891, pp. 88-95; abs. in E. S. R;, vol. i v, p» 492. 

2 Ibid., pp. 95-100; abs. in E. S. R., vol. iv, p. 493. 

3 Iowa Sta. Bui. No. 21; abs. in E. S. R., vol. v, p. 209. 

4 N. Y. State Sta. Report for 1891, pp. 364-369; abs. in E. S. R., vol. iv, p. 273. 

5 Ibid., pp. 387-389; abs. in E. S.R., vol. iv, p. 272. 

6 Ga. Sta. Bill. No. 18; abs. in E. S. R., vol. iv, p. 495. 

7 N. Y. State Sta. BuL No. 56 (n. ser.); abs. in E. S. R., vol. v, p. 211. 

8 Molk. Ztg., 7 (1893), pp. 309.310. 

9 Milch Ztg., 22 (1893), pp. 754,755, 769,770. 

w Ibid M 21 (1892), pp. 310-313. 

11 Staz. Sper. Agr. Ital., 23, pp. 133-153; abs. in Molk. Ztg., 7 (1893), p. 707. 

12 Milch Ztg., 23 (1894), p. 121. 

«Molk. Ztg., 7 (1893), pp. 350,351. 

H N. Y. State. Sta. Buis. Nos. 60 and 65; abs. in E.S. R., vol. v, pp. 604,897. 

15 Ibid., No. 68; abs. in E. S. R., vol. v, p. 996. 
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Pasteurizing’ milk, E. von Freudeureicli 1 found did not impair its 
curdling with rennet; the amount of rennet and the time required were 
the same before and after pasteurizing*. He suggests that when we. 
have more definite knowledge of the useful bacteria in the ripening of 
cheese, pure cultures may be made use of in pasteurized milk, as is now 
done in butter-making. 

0. Basana 2 has shown that the green color in Lombardy cheese was 
due to setting the milk in copper vessels, and now reports some results 
in practice on the use of tin vessels. 

The development of the Swedish cheese manufacture has been dis¬ 
cussed by A. Hathorst, 3 and another 4 has described the Swedish cheese 
exhibitions at Stockholm. 

The ripening of cheese. —L. Adametz 5 gives an excellent resume on 
the abnormal ripening of cheese. The list of abnormities includes 
black cheese, swelling or porous cheese, bitter cheese, and poisonous 
cheese. He holds that these faults are due to the action of microor¬ 
ganisms, and gives in the ease of each a list of the particular organ¬ 
isms which have been found capable of producing the fault, and recom¬ 
mendations for its prevention. 

Baumann 0 examined a considerable number of samples of mixed 
milk and Emmentlmler cheese, and found that all of them contained 
gas-producing organisms, which bears out his former assertion that all 
mixed milks contain gas-producing bacteria. When the forms found 
were isolated and introduced into cheese, they all produced swelling. 
From a study of the swelling of cheese, F. Baumann 7 concludes that 
the formation of holes or pores in hard cheese is due principally to 
the action of a single bacillus, which he calls Bacillus diatrypetieus 
easel. This may render cheese normally or abnormally porous, accord¬ 
ing to the circumstances. * The gas generated consists principally of 
carbonic acid and hydrogen. Alcohol was also formed. Adametz 8 
states that Bacillus diatrypetieus easel , mentioned above, is not the only 
microorganism causing the swelling of cheese, and says that this organ¬ 
ism is already well known to many bacteriologists. 

E. von Freudenreich 9 has found that salt to a large extent prevents 
the swelling of cheese. His method of treatment is, after heating the 

1 Schweiz. Milch Zt.g.; abs. in Fiihling’a landw. Ztg., 1893, p. 759. 

* Staz. Sper. Agr. ItaL, 25, pp. 275-279; aha. in Chem. Centbl., 1894, r, p, 647. 

3 Tidskr. Landtmim, 15 (1894), pp. 159-162. 

<Nord. Mejeri Tidn., 9 (1894), pp. 89,101,113,125. 

6 Milch Ztg., 21 (1892), pp. 205-208, 221-223, and 22 (1883), pp. 187-190, 219,220, 235- 
240,354-357; abs. in Chem. Centbl., 1892, r, p. 897, and 1893, n, pp. Ill, 235, and Vier- 
teljarh. Chem. Nahr, und GenussmtL, 6 (1891), p. 25,7 (1892), p. 23, and 8 (1893), p. 
105. 

'■Molk. Ztg., 7 (1893), pp. 649,650. 

7 Landw, Vers, Stat., 42, pp. 181-214; abs. in E. S. R., vol. rv, p. 249. 

8 Dent. Molk. Ztg., 1893, No. 16; abs. in Chem. Centbl,, 1893, n, p, 1019, 

‘‘Landw, Jakrb, Schweiz,, 7 (1893), pp. 81-87; abs. in E. S. R., vol. v, p. 921, 
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curdy to remove two thirds of tlie whey and add 3 per cent of salt to the 
remainder, then treat as usual. 

The same author and F. Schaller 1 have studied the ripening of 
Ennnenthaler cheese under the exclusion of air. The cheeses ripened 
under these conditions were more or less swollen, soft, and bitter. The 
authors conclude that the ripening process goes on throughout the whole 
mass simultaneously, and is not a result of the action of enzymes pro¬ 
duced by bacteria working on the surface. 

Weigmann 2 made Gouda cheese with the use of a pure culture of 
rennet-producing and peptonizing bacteria, which did not have the 
taste of Gouda cheese but closely resembled Wilstermarsch cheese. He 
believes that the characteristic taste aud odor, and in fact the general 
qualities of cheese are generally due to one or more kinds of bacteria, 
although it is not assumed that the qualities of a cheese are always pro¬ 
duced by the same kind of bacteria, for it has been found that differ¬ 
ent kinds of bacteria, working in the same media, may produce a like 
result. 

L. H. Pummel 3 has observed the effect of peroxide of hydrogen and 
of salicylic acid on the ripening of cheese. The addition to 100 pounds 
of milk of 20 c.c. of 2 per cent peroxide of hydrogen had no disinfecting 
effect and the cheese failed to ripen properly. With two drachms of 
salicylic acid in the same quantity of milk a the cheese ripened 
properly.” The same author 4 describes an aromatic bacillus (Bacil¬ 
lus aromaticus) originally found on cabbage affected with rot, which 
imparted a peculiar flavor to cheese and caused it to swell. 

Additional papers on the ripening of cheese have been contributed by 
Seala and Jacoangeli 5 and Bochicehio. 6 

IT. Winternitz 7 has studied the decomposition products of three 
kinds of cheese, and H. Jacobsthal 9 reports experiments on the forma¬ 
tion of fat during the ripening of cheese. Using white cheese (Quark- 
kase) poor in hit, Jacobsthal observed an absolute increase in the 
amount of fat (ether extract) during ripening. This increase was 
largely accounted for by the increase in fatty acids and is said to be 
due to the activity of the fungi cells. The fungi produce neutral flits 
synthetically from the constituents of the cheese, and later these are 
saponified, yielding fatty acids. The mold on the surface and interior 
of cheese and the means of avoiding this in practice is the subject of a 
study by A. Nentwig. 9 

‘Landw. Jabrb. Schweiz., 6 (1892), pp. 62-67, and Schweiz. Wochenschr. Pharm., 
31, pp. 78-81; abs. in Cbem, Cenfcbl., 1893, i, p. 706. 

2 Molk. Ztg., 7 (1893), p. 479; abs. in E. S. R., vol. v, p. 353. 

8 Iowa Sta, Bill. No. 21; abs. in E. S. R., vol, v, p. 208. 

Tbid. 

5 Ann. Inst. dTgiene di Roma, 2 (1893), p. 135. 

*X/AgricoL Ind. Agr., 17 (1894), pp. 24-27, 41-44. 

7 Ztschr. physiol. Chem., 16, p. 472. 

8 Arch. ges. Physiol., 54 (1893), pp. 484-500; abs. in E. S. R„ vol. v, p. 247. 

»Molk. Ztg., 7 (1893), pp. 51, 52. 
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MILK SUPPLY. 

In Naples, according to Montefusco, 1 the milk is milked in the street 
before the houses of the customers, about 1,000 cows, 8,000 goats, and 
100 asses being driven through the city for this purpose. The number 
of tuberculous animals is said to be very small and the milk freer from 
germs than creamery milk. The number of germs in cows’ milk is 
larger than in goats’ or asses’ milk. The milk supply of Leipsic and its 
effect oil the health of children is treated of by Plant. 2 

A. Bernstein 3 proposes to transport milk hot, preferably at 10° C., 
the advantages claimed being that the milk is not affected by heating 
to this temperature, does not cream during transportation, is rendered 
practically sterile, and can be transported long distances to large cities. 
He uses special cars provided with heating apparatus to keep the milk 
warm. A practical trial of the scheme ou an express train between 
Hamburg and Berlin proved successful, the milk arriving in good con¬ 
dition. 

On account of the prevalence of tuberculosis in cattle some of the 
large cooperative creameries in Germany have decided to require all of 
the cows of their patrons to be placed under veterinary control, the 
cows being examined four times a year. 4 

The supervision of the milk trade by the sanitary police has been dis¬ 
cussed by H. Schafer; 5 the cream-collecting creameries in the United 
States have been described by A. G. Vietli; 6 and the cooperative 
creameries in western France by Cathelinean and Surcoof. 7 

The payment* for milk at creameries on the basis of its fat content 
has been discussed by B. Kempe, 8 Vietli, 9 and W. Murid; 58 and F. 
Auderegg 11 and MiMi Zeitung 12 have discussed this matter in relation to 
cheese factories. L. L. Van Slyke 13 advocates paying for milk at cheese 
factories on the basis of its fat content, claiming that .the fat content 
of milk is a true index to its value for cheese-making. 

G. E. Patrick 11 takes exception to the statement that the samples 

’Abs. in Ztschr. Flcisch- uud Milchhyg., 4 (1894), p. 74, 

2 Ztschr. Hyg., 15, No. 2; abs. in Ztsclir. Fieisell- and Milchhyg., 1 (1894), p. 73. 

»Molk. Ztg., 7 (1893), pp. 211,212; and Milch. Ztg., 22 (1893), pp. 259, 342; 23 
(1894), pp, 184-186. 

*»E.S.R„vo].iv, p. 318. 

fi Abs. in Molk. Ztg., 6 (1892), p. 415. 

"Milch Ztg., 21 (1892), pp, 805-807. 

7 Ind. Lait., 18 (1893), pp. 244-246,252-254. 

*Molk. Ztg., 6 (1892), pp. 426,427. 

°Landw. Vereinssehr. bait. Cent. Ver., 1893, pp. 121-123; and Sachs, landw. Ztschr., 
41 (1893), pp. 457,461. 

10 Molk. Ztg,, 6 (1892), pp. 345,346. 

11 Milch Ztg., 22 (1893), pp. 685,686. 

12 Ibid., 21 (1892), pp. 689-691. 

13 N. Y, State Sta. Bui. No. 68 (n. ser.); abs. in E, S. R., vol. v, p. 996, 

14 Iowa Sta, Bui, No, 22; abs, iu E, S, E., vol. v, p. 1001, 
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taken daily for the composite sample need not be proportional to tlie 
amount of milk delivered. He favors, as a rule, tlie use of a sampling 
tube giving a proportionate sample. 

As to the frequency of testing the milk when paying for it on the rel¬ 
ative value plan, H. Tiemann 1 believes that as a rule regular tests once 
a week are sufficient, and that the patron who brings good milk will 
not suffer under this. The greater the variation in the fat content the 
oftener should the milk be tested. 

DAIRY EARMING. 

P. Collier 2 reports the results of comparisons of Holstein, Ayrshire, 
Jersey, American Holderness, Guernsey, and Devon breeds of cows 
during two periods of lactation; ana L. L. Tan Slyke 3 compares these 
same breeds for butter and cheese production. In the Columbian dairy 
test 4 Jersey, Guernsey, and Shorthorn breeds competed. The Jerseys 
came off victorious as economic producers of both butter and cheese, 
with the Shorthorns second best. 

A record of a Norwegian herd for ten years, presented by H. O. Jol- 
berg, 5 shows that in different years the average yield of milk per pound 
of live weight averaged, for the herd, between 4.39 and 6.0 pounds. The 
amount increased during the first eight years. The individual record 
for 1893 for a herd of 18 cows shows that the milk yield varied from 
4,206 to 8,197 pounds during the year, and the yield per pound of live 
weight ranged from 4.4 to 7.3 pounds. There appeared to be no gen¬ 
eral relation between weight or age and yield. 

From observations made by Backhans G on a herd of 51 Dutch cows 
for one year, it appears that the average length of lactation was 3294 
days, the average yield of milk 3,759 kilograms, and the average yield 
of fat 122.8 kilograms. The production of milk and fat in proportion to 
the live weight was relatively larger in the case of the lighter animals. 
The cows which gave milk the longest as a rule gave considerably the 
most milk and fat. The cows were in all periods of lactation from the 
second to the seventh; those in the third gave the largest yields. 

L. Hansen 7 observed, from the record of tests of the individual cows 
of a herd in Denmark, that the largest annual yields per cow were 8,877 
pounds of milk and 387.4 pounds of butter. To make 1 pound of but¬ 
ter required 21.1 pounds of the richest milk and 32.1 pounds of the 
poorest milk. The same author 8 gives the cost of food per pound of 

"TSM^g.,21 (1892), pp. 399-404,417-4197 ... . 

2 N. Y. State Sta. Report for 1891, p. 28, and Report for 1892, p. 39; abs. in E. S. R., vol, 
iv, p. 255. 

3 Ibid., p. 370; abs. in E. S. R., vol. iv, p. 274. 

4 Breeder’s Gaz., 1893, pp. 325,362,379, and Hoard’s Dairyman, 1893, pp. 638, 662. 

5 Norsk Landmandsblad, 17 (1894), pp. 82, 83. 

6 Jour. Landw., 41, pp. 305-320; abs. in E. & R., vol. v, p. 719. 

7 Ugeskr. Landmand, 39 (1894), pp. 29, 30; abs. in E. S. R., vol. v, p. 813. 

«Ibid,, 39 (1894), Jan.; abs, in Milch Ztg., 23(1894), pp. 118,119- 
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butter for each of the'cows of a herd for one year. This ranged from 
15 to 43i cents with the different cows, and averaged for all 23J cents. 

H. IT. Wing 1 considers the cost of milk production from the individual 
record of 22 cows for one year. He concludes that the cost of food 
need not exceed 65 cents per 100 pounds of milk or 16 cents per pound 
of fat ; that larger animals consume less dry matter in proportion to 
their weight than smaller animals; and that u for the production of 
milk and fat there is no food so cheap as good pasture grass.’ 7 

A. La Oour 2 considers the importance of fat determination for the 
improvement of milch cows; and W. W. Cooke 3 states that the milk of 
the fourth month after calving is an excellent guide to the general 
quality of the milk of a cow. Adding one eighth per cent to its com¬ 
position at this time gives a close approximation to the average quality 
for the whole period. The results were practically the same whether 
cows were tested once or twice a month. 

C. A. Goessmann 4 found the nutritive effect of gluten meal, as shown 
by the yield of milk, to be slightly higher than that of an equal quan¬ 
tity of old-process linseed meal. H. II. Dean 5 found that wheat at $20 
a ton was an economical food for milch cows, calves, and young pigs. 
J. B. Lindsey 3 found that a mixture of corn and soja-bean silage was 
fully equal to hay in keeping up the yield and the quality of milk, and 
diminished the cost of milk production. Hay of peas and oats was 
nearly or quite equal to good rowen, but roots were too expensive. The 
same author 7 has tested the feeding of green vetch and oats and green 
corn fodder as soiling crops; and H. H. Dean 8 has determined the area 
of land in soiling crops required to soil a cow. 

F. W. Woll 9 reports the rations fed to dairy cows by 15 farmers in 
Wisconsin, and in a later bulletin 10 reports 100 typical rations fed by 
farmers in. different parts of this country. Combining these rations 
with some others, making 128 in all, he finds that the average for all 
of these contains 24.51 pounds of dry matter, 2.15 pounds of digestible 
protein, 13.27 pounds of digestible carbohydrates, and 0.74 pound of 
digestible fat, with a nutritive ratio of 1:6.0. This he denotes as the 
American standard ration for dairy cows. 

. O. D. Woods and C. S. Phelps 11 have compared the rations fed to cows 
by 16 representative farmers in Connecticut. The digestible nutrfents 

~~ 1 N. Y."Cornell Sta. Bui.'No, 527ab^Tn sTr’-TvoLIv, p.938. 

2 Ugeskr. Landmand, 39 (1894), pp. 129-133. 

3 Agr. Science, 7 (1893), pp. 299-303. 

4 Mass, State Sta,. Repoi'i for 1891, p. 15; abs. in E. S. R., vol. iv, p. 64. 

6 Ontario Agr, College and Exptl. Farm Report for 1893, p, 151. 

6 Mass. State Sta. Report for 1893, pp. 15-35. 

7 Ibid., pp. 35-45. 

8 Ontario Agr. College and Exptl. Farm Report for 1891, p. 186; abs. in 30, S. R, 
vol. iv, p. 644. 

®Wis. Sta. Bui. No. 33; abs. in E. S. R., vol. iv, p. 740. 

10 Ibid., Bui. 38; abs. in E. S, R., vol. v, p. 884. 

11 Conn. Storrs Sta. Report for 1893, pp. 69-115. 
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fed on an average per 1,000 pounds live weight were 2.48 pounds of pro¬ 
tein, 0.94 pound of fat, and 1:4.09 pounds of carbohydrates, with a nutri¬ 
tive ratio of 1:6.5, and a fuel value of 34,800 calories. The digestible 
protein in the rations ranged from 1.35 to 3.1G pounds, and the fuel 
value from 28,750 to 42,600 calories. The following tentative ration is 
suggested: Organic matter, 25 pounds; digestible protein, 2.5 pounds; 
digestible fat, 0.5 to 0.8 pound; digestible carbohydrates, 12 to 13 
pounds; nutritive ratio, 1:5.6; and fuel value, 31,000 calories. 

O. A. Goessmann 1 has given the creamery record for the herd of the 
Massachusetts State Station for 1890,1891, and 1892. The total cost 
of food per quart of cream amounted to 14.12 cents in 1890, 13.93 in 

1891, and 13.35 in 1892. The amount of milk required to'produce 
one quart of. cream was 5.47 quarts in 1890, 5.78 in 1891, and 6.18 in 

1892. The receipts per quart of milk from the local cooperative cream¬ 
ery amounted to 2.16 cents in 1890, 2.18 in 1891, and 1.99 in 1892. 

Wittmach 2 gives a list of plants useful in dairying, classified as fol¬ 
lows: Plants used for curdling milk, for preventing the curdling of 
milk, for coloring butter and cheese, for imparting a peculiar taste or 
color to milk, for imparting a desirable odor to cheese, for preventing 
butter from becoming rancid, and for replacing milk. 

DAIRY TECHNOLOGY. 

O. L. Penny 3 believes that milk sugar can be made from skim milk 
so as to give a profit, and details a method which he has worked out, 
suitable for creameries. He estimates that the cost need not exceed 13 
cents per pound and that 3.25 pounds of commercial milk sugar can be 
made from 100 pounds of skim milk. 

According to Hauser, 4 Eeid’s albumose milk is cows’ milk to which 
egg albumen heated to 130° C. has been added. It more closely resem¬ 
bles human milk and is recommended for children. It coagulates the 
same as human milk and hence is more easily digested than cows’ milk, 

“Kunstrahm” (artificial cream) is the name applied by Dierking 5 to 
a mixture of equal parts of pure oil and a mucilaginous material. The 
latter prevents the fat from separating out when mixed with other 
liquids, as skim milk. It is said to remain in a finely divided condition — 
as long as the fat does in normal milk. The preparation is used for 
mixing with skim milk to make it a more nutritious food for calves, 
liape seed oil is usually used in the mixture, although other oil is used 

} Mass. State Sta. Report for 1891, p. 73, and Report for 1892, p. 46; abs. in E, S. K., 
vol, iv, p. 66, and vol. v, p, 209. 

2 Molk. Ztg., 6 (1892), No. 48; abs, in Vierteljabr. Cliem, Nabr. und Genussmtl., 7 
(1892), p. 402. 

s DeI, Sta. Report for 1891, pp. 101-108; abs. in E. S. R., vol. v, p. 605, 

4 Berl. Molk. Ztg., 1893. No. 28; abs. in Vierteljabr. Cbem. Nabr. und Genussmtl., 8 
(1893), p. 213. 

»Molk.Ztg.,7 (1893),p. 627, 
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wlien desired. The artificial cream is sold at $6 per 100 -pounds. Very 
little is yet known as to its feeding* value. 

C. L. Penny 1 has tested the value of centrifugal cream for making 
ice cream. Ice cream makers object to centrifugal cream. Ice cream 
made from Cooley cream seemed to be rather better than that made 
from centrifugal cream, but the author believes that the treatments 
the cream, age, acidity, etc., have more to do with the quality of the 
product than the manner of raising the cream. 

Pott 3 describes u laktina,” a substitute for human milk} and E. 
Koch 3 and D. H. Davis 4 describe the preparation of koumiss. Kafir 
milk is described in Milch Zeitmig ; 5 aud the manufacture of milk soap 
from by-products of the dairy is described by E. Kayser. 6 The maim-, 
faeture and composition of milk cake, a food material prepared from 
centrifugal skim milk by precipitating the casein, miring it with some 
concentrated feed stuff, and pressing it into cakes for stock, lias been 
mentioned. 7 0. Seckerling 11 gives directions for utilizing whey in 
.making whey cake with wheat bran, whey vinegar, and brandy. 


LITERATURE. 

The following books on dairying, among others, have recently been 
issued: 

Lehrbueh tier Milchw irthsehaft, W. Fleisclimuim; -Bremen: M. Heinsius Naehfolgor. 

1893, pp. 355. 

Industrie Laitiere, P. do Vuyst; Brussels: Polleuuis et Ceuterice, pp. 31. 

Lo Lait, Jules Ronvier; Paris: 1893. 

Principes do Lai tie re, E. Duclaux; Paris: Arman d, Colin et Cie., 1893, pp. 370. 
Dairyman's Manual, Henry Stewart; New York, 1893, pp. 475. 

Der praktisehe Milcliwiith, E. Sachlicli; Prenzlan: A. Mioek. 

Mileiiwirtschaftlidles Tasclienhueli, for 1893 and 1894, IS. Murtiny; Bremen: M. 
11 einsius Nacli to 1 ger. 

Unsure Mileliwirtschaft, 0. B. Charousek; Oestorr. Zentralveremes 1'iir Milch- 
wirthschaft. 

Allgemeiuo Gesehiehte der Mi Ich wi vthsebaft, F. Andcregg; Zurich: O. Fiissli, 

1894, pp. 208. 

Dairy Industry and Dairy Farming in Denmark, R. P. Ward; Crewe: 1893. 
Report of the Dairy Industry of Denmark, 0. 0. Goorgeson ; Washington : II, S. 
Department of Agriculture, Bureau of Animal Industry, Bui. No. 5, pp. 133, 
Madkeribruget i Danmark, 1893, B. Boggild; Copenhagen: 1893, pp. 32. 

1 Del. St a. Report for 1892, pp. 123,124; abs. in E. S. R., vol, v, p. 796. 

3 Abs. in Molk. Ztg., 8 (1894), p. 95. 

:5 Molk. Ztg., 6 (1892), pp. 466,467,478,479. 

4Pharm. Jour, and Trans. r 23 (1892), p. 301. 

* Milch Ztg., 21 (1892), p. 75. 

0 Dent. Molk. Ztg., 1893, No. 22; abs. in Vierteljahr. Cheni. Nahr.imcl GenusstnlL. 8 
(1893), p. 104. 

7 Abs. in E. S. R., vol, in, p. 581; i v, p. 319. 

CM oik. Ztg., 6 (1892), No. 17. 

33(580— So. 11-3 
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Our Trade and Dairy Produce; Manchester: Cooperative Printing Society, 1892, 
PP- 72. ' 

British Dairying, J. P. Sheldon; London: Crosby, Lockwood & Son, 1893, pp. 170 . 
Dairy Industry of.New Zealand, J. Sawcrs; Dunedin, New Zealand, 1893, pp. 27. 
Dio kritische Lago tier sehweizerisehen Milchwirthschaft uud die Mittel zu direr 
Linderung; Bern: K.J. Wyss. 

Lo Centre pratique et industrial du lait, P. Dornic, pp. 80. 

Cooperative Dairying, C. AY. Sorenson;. Wellington: 1892. 

Ueber die gegemvartigen Arten der Milch verwerthung mit besonderot Beriiek- 
sichtigung der krauken nnd gesunden Milch, Kirclmer; Leipsie: A. Felix, pp. 33. 
La cooperation laitiere on Belgique, F. Schoonjans; Ghent: A. Hoste. 
Erfahrungen im Molkereibetriehe; Blanckenburg-Zimmerl)ausen and W. Helm. 
Cheese and Butter Factories and Creameries, J. Sawcrs; Dunedin, New Zealand. 
1893, pp, 16. 

Chimiea o teenologia del caseifieio, G. Sartor!; Turin: Typograpb. Union, 1893. 
Fabrieacidn de maiitequilla Queso; Santiago: Sociedad National de Agricoltura, 

1893, x>p. 22. 

Annuario della Ra. Statione sperimentale di oaseificio in Lodi, 1892. 

Bericht iiber die Thatigkeit der milchwirthschaffclicben Institut Proskau; Proskau, 
Germany; 1893, pp. 20. 

Tbii-tigkeitsbericbt der milchwirtscluiftlichen und bakteriologischen Abtheilnng 
der landwirthsekaftlichen Yersuchsstation in Kiel, Nov. 1, 189.1-Ocfc. 31, 1892. 

Ninth Annual Report of the New York State Dairy Commissioner, 1892, Josiah K, 
Brown, Albany: 1893, pp. 898. 

Second Animal Report Dairy Commissioner for Dominion of Canada, 1891- , 92, das. 
W. Robertson, 'Ottawa: pp. 190. 

Annual Report of the Dairymen's and Creameries’ Associations of the Province of 
Ontario, 1892; Toronto: Warwick & Sons, 1893, pp. 221. 

Annual Report Missouri State Dairymen’s Association, 1892; Jefferson City, M'o.: 
State Board of Agriculture. 

'Annual Report of Chief Inspector »:f Milk and Chemist of Board of Health, Phila¬ 
delphia, 1892; Philadelphia: pp. 174. 

Die Bakteriologie in ihren Beziekungen zur Landwirthsehaft und den landwirth- 
schaftlieh-technischen Gewerben, Dr. E. Kramer; Wien: Carl Gcrold’s Solm, 1892. 

Die Bakteriologie in der Miiehwirthschaft, E. von Freudenreieli; Basel : ‘C. Sall- 
miinn, 1893. 

Les microbes et leiu* role dans la laitiere, K. de Freudenreieli; Paris: G. Carri, 

1894. 

The fermentations of milk, H, W. Conn; Washington; U. S. Department of Agri¬ 
culture, Office of Experiment Stations, Bui. No. 9, pp. 75. 

Les fermentations du lait, avec considerations au point de vue de la pratique 
laitiere, d’apres H. AY. Conn par P. de Yuyst; Brussels: 1892. 

Bacteriology in its Relation to Dairying, P. Schuppau. 

Quantitative Spaltpilzuntersuekungen der Milch, E. Gernhardt; Dorpat: E. J, 
Karow, 1893. B ' 

Ueber die Ursachen und Erreger der abnormalen Reifungsv organ ge beim Kiise? 
Dr. L. Adametz; Bremen: M. Heinsius Nachfolger, 1893, pp. 70. 

Beit rage zur Erforschung der Kase-Reifuug, F. Baumann; Konigsberg. 

Die ebemischcn Unterschiede zwisekeu Ivuh- und Frauenmileh imd die Mittel zu 
Hirer Ausgleichuug, F. Soxhlet; Munich : J. F. Lehmann. 

Ueber die Herstellung von Dauermilcb unter Anlehnung an Versuche mit eincm 
bestimmten neueren Verfahren, R. J. Petri uud A. Massen; Berlin: J. Springer. 

Haallbarheten bos belmjolk, griidde, skummjolp. och sjnor, C, Grotenfelt; HeL 
gingfors, Sweden: 1892, p. 259, 
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Die Mik'li, ill re hantigen Zersetzung mid Yerfalsclmugen mifc Kpezieller Beriick- 
sielitigiuig iliL’er Bezielumgeii zur Hygiene, II. Selioll; Wiesbaden : ,J. F. Berginanu, 
})]>. 187, tigs. 17. 

Die Metlioden der Mildieonservierung, speciell das Pasteurisiren nnd Sterilisiren 
der Mii<'l.i, II. AVeigmann; Bremen: M, Jleinsius Naehfolger, 1893, pp. 72. 

Die sanitats-polizeiliche Ueberwacliung des Yerkehrs mit Milch, Dr. Schroder. 

Welelie Mittel siud anzu vvenden, Hinder Magermilch besscre Yerwertilling nnd a,Is 
Volksnahrungsmittel weiteren Absatz zn verschaifen’? M. Freiherr eon Maltzan; 
Berlin : Trine itzsch und 8ohn. 

Anleituug zur zweekmassigen Ausstellung von Futtermisckungen fiir Milehktihe, 
G. Becker; Bunzlau; Yerlag der “Laiuhv. Tierzucht.” 

Rathsehlagezur rationellenMilchviek-Fiitterung, Dr. A. Morgen; Yerlag des Ver- 
bamles der laudwirtschaftlichcn Gonossenschaften der Provinz Sachsen. 

Eiufluss versed lied mer Oelkucheusorten nut* den Fettgeba.lt der Mil el i und auf die 
Besehatfenheit des Butterfettes, P. Juretschke; Leipsie. 

Uehor den Einllitss versehiedener in der Landwirthschaft iildicher FHtterung auf 
die Zusammensetzung der Milch bei mekreren K alien, K. Schneider; Leipsie, 



ABSTRACTS OF PUBLICATIONS OF THE AGRICULTURAL EXPERIMENT STATIONS IN 

THE UNITED 


METEOROLOGY. 

W. IT. Heal. Editor. 

Meteorological summaries for North. Carolina for January and 
February, 1894, EL B. Battle, O. F. von Herrmann, and It. Nunn 
(North Carolina Sta. Weather Service Bate. Nos.-52, Jan. 31, 1894, pp. 
3-17 , charts 2; 53, Feb. .28,1894,pp. 21-35 , charts 2). —Daily and monthly 
summaries of observations on temperature, pressure, precipitation, etc., 
by the State weather service, cooperating* with the U. S. Weather 
Bureau. 

Meteorology (Arhamas Sta. Bui. No. 20, Jan., 1894,pp. 51,52 ).—Dally 
record of temperature and precipitation for the six months ending Sep¬ 
tember, 1893. 


SOILS—FERTILIZERS. 

W. H. Beal, Editor. 

Soils and fertilizers, part II, P. Schweitzer (Missouri Sta . Bui 
No. 20, Jan,, 1893, pp. 32, plates 18). —A popular review of the work of 
Wagner on the function of potash, phosphoric add, and nitrogen in fer¬ 
tilizers for various crops. 

Fertilizer inspection and analysis in Maine, W. H. Jordan, J. 
M. Bartlett, and L. XL Merrill (Maine Sta. Bui. No. 7,2d scr ,, Feb., 
1894, pp. 12 ).—Attention is called to the principal features of the law 
enacted by the State legislature at the session of 1893, and a schedule 
of trade values is given, with notes on valuation, a list of manufac¬ 
turers complying with the law in 1894, and tabulated analyses of 58 
fertilizers. 

Fertilizer inspection and analysis in North Carolina, H. B. Bat¬ 
tle {North Carolina Sta. Special Buis. Nos. 19, Apr. 7,1894, pp. 16; 20, 
Ayr. 21,1894, pp. 17). —These bulletins^ give a. digest of the State fer¬ 
tilizer laws, explanation of terms used in analysis of fertilizers, notes 
on valuation, transportation rates from the seaboard to inland points, 
and tabulated analyses of 355 fertilizers, 
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.1. F. Dt■(i<; ah. Editor, 

Corn vs. alfalfa. W. W. Oootce and V. L. Watrous (Colorado a St a, 
Bui. No. 26, Feb., ISO l, pp. 4, 5 ).—The following; table shows the total 
yield of dry matter and the amount of digestible matter in a crop of 
corn and alfalfa, each occupying an acre of ground: 


Dry mniter. 

Allmminohl.s. 

Nitro^on-frnc ex tract. 

Fiber. 

Fat.. 

Ash -.. 


Yield per acre of corn and alfalfa. 


Total. j 

Dinas 

tibia. 

Corn. 

Altai fa. | 

Corn. 

Alfalfa. 

Faun tin. 

Pound#. 1 

I 

! round#. 

Pounda. 

r>,5::<> j 

10, :m»4 

j a, oo5 

a, <>11 

m 

1, M2 

I ■ 200 

1,108 

:i, 2(53 

4, 782 

| 2,18(5 

a, m 

1,472 

2, 800 

j 1.0(50 

1,108 

84 

240 

j ' <W 

! 101 

;ur> 

829 

!i 

!| 



The variety of com was Golden 'Beauty, and it was planted. May 1G 
in hills 3 feet apart each way and irrigated once. The alfalfa was three 
years from seeding, was irrigated twice, and cut three times. The table 
indicates that a much greater feeding value can be secured from an acre 
of alfalfa than from an acre of corn. 

Experiments with corn, J. S. Newman (South Carolina Sta . Bui. 
No. 14, Aug., 1893, pp. 6 ).—A test of fertilizers, of detasseling, and of 
pulling fodder, all conducted in 1802 oil land cleared in 1800. The plats 
used in the fertilizer experiment were not of uniform fertility. The 
fertilizers used were stable manure, compost, cotton-seed meal, nitrate 
of soda, superphosphate, kainit, and floats, alone and in various com¬ 
binations. A drought in* July injured those plants whose growth had 
been most hastened by fertilizers. A mixture of nitrate of soda, 
superphosphate, and kainit gave the largest yield, 19.4 bushels per 
acre. Floats alone and in combination gave better results than the 
same weight of superphosphate. 

Alternate rows of corn were detasseled. The yield from detasseling 
averaged 1G.2 bushels per acre; from not detasseling, 13 bushels. 

Corn plants from which the leaves were stripped gave 18.9 bushels 
of corn per acre; when the leaves were* not pulled the yield was 16,3 
bushels. Brief notes on the preparation of recently cleared land are 
given. 

Fertilizer experiments with corn, J. S. Newman (South Carolina 
Sta. BuL No, 15, n. serMar., 1894,pp. 6 ).—An experiment in fertilizing 
corn grown on bottom land in 1893 occupied 31 plats. The fertilizers 
used were cotton-seed meal, superphosphate, kainit, floats, compost, 
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and two brands of ‘-raw phosphate.” The yield of corn and of fodder 
and the estimated profit and loss from the application of fertilizers 
are tabulated. No conclusions are drawn. 

Experiments with oats, G. C. Georges on, F. C. Burtls, and D, 
H. Otis (Kansas Sta. Bui No, 42, Dee., 1893, pp. 81-91). 

Synopsis. — A record of results of experiments with oats for the unfavorable seasons 
of 1892 mid 181)3. The, experiments embraced (1) methods of preparing land, 
(2) time of sowing, (3) treating seed oats with hot water for smut, (4) heavy, 
medium, and light oats for seed, (5) methods of seeding, (6) amount of seed, 
aiid (7) varieties. The results in connection with those of former years favored 

■ spring plowing in 1893, sowing March 8 to 15, treating seed oats with hot 
water, using heavy seed, seeding with shoe drill with press wheels, using 4 
bushels of seed per acre, and the Pedigree Red Rust Proof, Board of Trade, 
Belgian, and Brown Winter varieties. 

Method o f preparing land (pp. <82, 83).—Pall plowing, spring plowing, 
and disking the land were compared, as also cultivating the seed in vs. 
drilling. The results were not constant for different years. 

Time of seeding (pp. 83-85).—This experiment occupied 45 plats, and 
oats were planted March 8, 15, 27, 29, April 5, 12,19, 20, and May 3. 
The yield decreased as the date of planting became later. 

Hot water treatment for smut (pp. 85, 86).—In 1892 and 1893 neither 
treated nor untreated plats were seriously affected by smut, the seed for 
these crops having been selected from the crop of 1891, the seed of 
which was treated. In 1891 the gain from treatment was S bushels, and 
the average gain for the three years was 3 bushels in favor of treating 
seed oats. 

Light, medium , and heavy seed (pp, 86, 87).—The average results for 
four years give a yield of 32.05 bushels for light seed, 33.55 for medium 
seed, and 35.39 for heavy seed. 

Methods of seeding (pp. 87, 88).—As the average of three years’ trials 
broadcasting yielded 32.20 bushels per acre; seeding with the hoe drill, 
34.62; seeding with a shoe drill with press wheels, .39.34; and seeding 
with a shoe drill without press wheels, 36.48. 

Amount of seed (pp. 88, 89).—As the average of three years’ trials 4 
bushels gave a larger yield than smaller quantities. 

Varieties (pp. 90, 91).—The yield of grain and straw for 1890, 1892, 
and 1893 and? the average yield for these three years are tabulated for 
34 varieties. 

Sandwich, or hairy vetch (Vicia viilosa), W. W. Cooke and F. L. 
Watroxis (Colorado Sta. Bui. No. 26, Feb., 1894, pp. 3, 4). —Tins plant 
was sown at the station June 10, 1893, in double rows 39 inches apart, 
using about 36 pounds of seed per acre. The plants were cultivated 
three times and irrigated once. During the last of December the 
plants were still green and growing, although the ground had been 
twice covered with snow and had remained frozen for two weeks in 
November. The yield of hay was at the rate of 3J- tons per acre, and 
this forage was relished by cattle and horses. Hairy vetch is espe- 
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dally recommended for fall, winter, and spring pasturage hr the State. 
The following analysis of hairy vetch hay is given: Water, 10 per cent; 
ash, 8.31; liber, 23.05; fat, 3.96; protein, 15.25, and nitrogen-free 
extract, 39.43, 

Experiments with wheat, oats, barley, and potatoes, A. Boss 

(.Minnesota 8ta. Bui. JSfo . 51, Dec., 1893, pp. 201-211 ).—Tests of varieties 
of wheat, oats, barley, and corn in 1893; methods of planting wheat, 
oats, barley, and potatoes; methods of preparing land for oats; heavy 
vs. light seed oats; and early vs. late seeding of oats. Blue Stem wheat 
yielded more than Fife. Of 7 varieties of oats the best yields were 
made by American White Banner and Early Gothland. Of 4 varieties 
of barley the best yields were made by Black and Success. Among 24 
varieties of corn tested Lamb Yellow Dent is recommended for the State. 
Tests of the hoe drill, Campbell’s seeder, and broadcast seeder were 
made with both wheat and oats, hut the amounts of seed were not 
constant for the three machines, and hence the results are not compar¬ 
able. 

An experiment concerning the best depth for planting potatoes occu¬ 
pied 10 plats. The figures are inconclusive, though the author recom¬ 
mends deep planting* both for quantity and quality. 

As a preparation for oats, corn stubble was (1) disked twice, (2) 
plowed 4 inches deep, (3) plowed 7 inches deep, and (4) plowed 7 inches 
deep and rolled firm. All plats were harrowed and drilled. The fol¬ 
lowing table gives the yield per acre of grain and straw, and the aver¬ 
age quantity of water present in. the soil and subsoil, based on determi¬ 
nations made June 20 and 30, July 22, and August 5, on an area of 1 
acre. 

Effect of different methods of preparing land on the yield of oats and water content of the 

soil. 


Plat No. 

Method of preparation. 

Water in 

3 inches 
of surface 
soil. 

Water in 
6 inches 
of sub* 
soil. 

Yield of 
straw. 

Yield of 
grain. 

1 and 5........, 

Disked twice.... 

Pounds. 
38,505 
44,331 
43. 573 
30, 050 

Pounds. 
02, 828 
07, 336 
05, 844* 
07, (502 

Pounds. 
1,431 
1,738 
2, 051 
2,920 

Hush els. 
37.53 
38.70 
80.52 
45.25 

2 aiul 6... 

3 and 7. 

4 . 

Plowed4 inches deep .. 

Plowed 7 inches deep.-. 

Plowed 7 inches deep; rolled until very linn. 


Oats and barley (100 grains in each hill of 1 square foot) were planted 
at depths increasing by \ inch from J to 3 inches. With oats a greater 
number of grains germinated at a depth of If inches or less than at 
greater depths. With barley germination was better at a depth of 1 
inch than at greater depths. Barley and oats were sown separately on 
large plats at depths of 4, 1, 14, 2, 2£, and 3 inches. With oats the 
largest yield of straw occurred with depths of 14 and 2 inches; of grain, 
with depths of 2£ and 3 inches. With barley 1J inches gave the best 
results both in straw and grain. 
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Two bushels per acre of heavy oats weighing 1 37 pounds per bushel 
and 2 bushels of light oats weighing 21 pounds per bushel were sown. 
The heavy seed oats yielded 3,389 pounds of straw and 04.09 bushels of 
grain per acre; the light seed oats yielded 2,492 pounds of straw and 
54.59 bushels of grain. 

Oats sown April 18 made a larger yield than when the sowing was 
made April 29 or May 11. 

Varieties of wheat, oats, barley, and sugar beets, W. W. Cooke 
and F. L. Watrous ( Colorado Sta. BuL No. 26*, Feb., 1894, pp. 6, 7).— 
The yields made by 27 varieties of wheat, 11 of oats, 2 of barley, and 7 
of sugar beets are tabulated. Six varieties of wheat from India ranged 
in yield from 5 to 40 bushels per acre. Of 20 other varieties of spring 
wheat the largest yield (27.5 bushels per acre) was made by Defiance, 
followed by Chili and Australian Club. Clawson, the only winter wheat, 
yielded 33.2 bushels. The largest yield of oats (40 bushels per acre) 
was made by the New Zealand variety. The sugar beets were irrigated, 
and every variety gave a low sugar content. 

Miscellaneous fodder crops, W. W. Cooke and F. L. Watrous 
(Colorado Sta . BuL No. 26, Feb., 1894 , pp. 7-9). —German and Golden 
millet were grown. Soja beans failed to ripen seed and the crop was 
small, as were also the crops of Mexican beans and of lentils. Fifty- 
two varieties of sorghum were tested and only one kind, Ilaori, matured 
seed. Analyses of alfalfa hay from which most of the leaves had been 
shaken, and of the leaves with small portions of the stem, are given. 
An experiment in the field-curing of com resulted in a loss of 34 per 
cent of its dry matter. There was no sign of heating or moldiness; 
the leaves remained green, but there was a decided smell of fermenta¬ 
tion in the cured fodder. 

Seeding, tillage, and irrigation at the Arkansas Valley Station, 

F. A. Huntley (Colorado Sta . Bid. No . 26, Feb., 1894, pp. 25-31). —A 
general discussion of the soil and climate of the Arkansas Valley and 
of the culture of corn, wheat, oats, barley, and rye. The yields of 
several varieties of wheat are noted, Clawson, with 29 bushels, being 
the most productive of the winter varieties, and Sonora, with 29 bush¬ 
els, of the spring varieties. A detailed statement of the cost of grow¬ 
ing a field of 44 acres of wheat is given; the profit amounted to §6.10 
per acre. 


HORTICULTURE. - 

F. C. Test, Editor. 

Garden notes for 1893, C. S. Crandall and M. J. Huffington 
(Colorado Sta . BuL No . 26, Feb ., 1894, pp. 11-21). —Notes on the grow¬ 
ing of 15 varieties of tomatoes, 8 of beams, 3 of eggplants, 8 of peppers, 
4 of sweet corn, 10 of cabbages, 5 of cauliflowers, and 21 of onions. The 
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following varieties are recommended: Tomatoes-—Puritan, Ignotum, 
and Table Queen; beans—Golden Wax, Hound Six Weeks, and Burpee 
Busk .Lima; eggplants—Blank Pekin and Hew York Improved; pep¬ 
pers—Ruby King; sweet corn—Early Minnesota and Gory Early; 
cabbages—Burpee All-Head Early, Premium Flat Dutch, and Louis¬ 
ville Extra Drumhead; cauliflowers—Early Snowball; and onions— 
Giant White Gargaims and Extra Early Flat Red. Directions for the 
culture of each vegetable are included. Experiments with sweet corn 
were interfered with by the corn worm. As treatment for this pest, 
building fires in the fields in early spring to attract the moths is advised. 

Varieties of apples in Arkansas reported as surest bearers, 
J. T. Stinson (Arkansas Sta. Bui . Mo. 26, Jan., 1894, pp. 37-44 ).— 
Reports from growers throughout the State as to the varieties which 
with them were the surest bearers. Of 45 varieties mentioned the fol¬ 
lowing seemed to give the best satisfaction, in the order named: Ben 
Davis, Shockley, Winesap, Red June, Limbertwig, Early Harvest, and 
Horse. 

Some apples adapted to all sections of Arkansas, J. T. Stinson 
(Arkansas Sta. Bui . Mo. 29, Jan., 1894, pp. 44-47 ).—A short list, with 
descriptions, of varieties found suitable for all sections of the State. 
The varieties were as follows: Summer apples—Carolina Red June, 
Early Harvest, Red Astrachan, Maiden Blush, Summer Queen, and 
Horse; fall apples—Buckingham, Taunton, Indiana Favorite, and 
Jonathan; winter apples—Winesap, Ben Davis, Hall, Nickajack, 
Limbertwig, Shockley, Smith Cider, White Winter Pearmain, and 
Rom unite. 

Arkansas seedling apples and nursery stock, J. T, Stinson 
(Arkansas Sta. Bui. No. 26, Jan., 1894, pp. 48-60 ).—A study of Arkan¬ 
sas seedling apples has been begun. Directions for purchasing nursery 
stock and a list of nurseries are given. 

Blackberries and raspberries, variety tests and management, 
G. W. MoOluer (Illinois Sta. Bui. No, 30, Mar., 1894, pp. 321-331 ).— 
Descriptive notes on 10 varieties of blackberries and 14 of black and 
10 of red raspberries. Of the blackberries, Snyder is ranked first and 
Minnewaska second. The latter, though not so good in quality as the 
Snyder, was productive, and not so liable to be injured by drought. 
Early King is recommended as an early variety. Kansas, a new variety, 
is put at the head of the black raspberries, with Gregg, or Nemaha, next, 
followed by Palmer. Of the red raspberries, Turner was found pro¬ 
ductive and hardy, with mild, pleasant fruit, but too soft for market. 
Guthbert was healthy and bore larger, firmer frui t, but rather u harsh” in 
flavor. Philadelphia was very productive, but the fruit was smaller 
and liable to shatter. 

Experiments for four years in the management of black raspberries 
showed that if the plants were thoroughly cultivated throughout the 
spring and summer the quality of the berries was improved and the 



1076 


EXPERIMENT STATION RECORD. 


yield nearly doubled. The old wood should not be trimmed out until 
spring. 

Small fruits in 1893, G. C. Bittz (Pennsylvania Sta . Bui No. 25, 
Oct1893, pp. 12 ).—Notes on the testing of 40 varieties of strawberries, 
20 of raspberries, 10 of blackberries, 0 of currants, and 6 of gooseber¬ 
ries. The strawberries were grown in mats and hills, the mats produc¬ 
ing the greater yield in most varieties, as shown in a table of 34 varie¬ 
ties, the Greenville leading with a quart of berries for every 8 indies 
of row. Tables are also given for raspberries, currants, and goose¬ 
berries, and 13 of the newer varieties of strawberries and 0 of rasp¬ 
berries are described. 


DISEASES OF PLAITS. 

Walter H. Evans, Editor. 

Apple scab and bitter rot, J. T. Stinson (Arkansas Sta. Bui. No. 
26, Jan., 1894, pp. 23-14, fig. 1 ).—Popular descriptive notes are given 
on apple scab (Fusidadium dendnUcum) and bitter rot (Glceosporimn 
fmctigemm ), with suggested means for their prevention. Formulas are 
given for Bordeaux mixture, ammoniacal copper carbonate solution, 
and copper sulphate solution. 

To test the practicability of spraying for apple scab, two sets of 
experiments were conducted at the station on trees of the Winesap 
variety, this being the one most subject to the scab in that vicinity. 
In the first experiment 15 trees were selected, 9 sprayed and 6 left 
as a check. The fungicide used was Bordeaux mixture, and applications 
were made April 20, May 11, and June 5. About 5 gallons of the 
fungicide was used per tree. Including the fallen apples, there was an 
average of 1,351 apples on the sprayed trees and 1,375 on the check 
trees; but the number of apples picked from the sprayed trees was nearly 
double the number picked from the check. Only about 5 per cent of 
the apples on the sprayed trees showed scab, while on the unsprayed 
trees 91 per cent were affected. The sprayed trees yielded an average 
of 2| bushels of marketable apples per tree, while the unsprayed trees 
averaged about 1§ bushels. The cost of spraying was 17 cents per tree, 
and the increased yield of marketable apples was made at a cost of less 
than 8 cents per bushel. 

In the second experiment the dates of spraying were April 27, May 
13, and June 3; the amounts of fungicide and cost of application were 
the same as in the first. All the fruit from the sprayed trees was sold 
to shippers, and was therefore classed as marketable, while but 42 per 
cent of the fruit of the check trees was of a quality suitable for market. 

experiments were conducted for the purpose of preventing bitter 
rot, but the results obtained in this connection from the work for apple 
scab are given. On the check trees considerable damage was done by 
bitter rot, while on 11 of the sprayed trees but 1 apple was affected. 
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Tests were made of the keeping* qualities of sprayed and iinsprayed 
fruit, showing that the application of the fungicide was very beneficial 
in increasing* the keeping* qualities of the apples when stored. 

Reports are given from 35 counties on the prevalence of scab and 
bitter rot, showing that these diseases are quite common throughout the 
State, causing greater or less injury, in some cases amounting almost 
to a total destruction of the crop. 

Spraying experiments, W.M.Mitnson {Maine Sta. Bui. l\ r o.8,2d ser.. 
Mar., 1891, pp. 4, jigs. 2). —A. brief rex>orton the tests of fungicides used for 
the prevention of apple scab. Modified can celeste, Bordeaux mixture, 
Bordeaux mixture and Paris green, and Paris green alone were tested. 
The season was very dry, and the trees were much freer from scab than 
in previou s years. Tabular* information is given as to the results of spray¬ 
ing, showing that 61.7 per cent of the fruit of the check trees was affected 
by the scab. The trees sprayed four times with eau celeste yielded 
27.2 per cent of scabby fruit; those sprayed four times with Bordeaux 
mixture, 20.1; and those sprayed four times with Bordeaux mixture and 
Paris green, 17.2. Much of the fruit classed as slightly scabbed would 
grade as No. 1 fruit. The modi lied eau celeste was less effectual than 
Bordeaux mixture in preventing scab, and also injured the foliage. It 
should be used with caution. The fruit was rendered somewhat rusty 
by its use, the epidermis apparently being injured by the ammonia. 

The preparation of ammoniacal solution of copper carbonate, 
O. L. Penny {.Delaware Sta. Bui. No. 22, Dee., 1893, pp. 16, figs. 2 ).— 
The author has sought the most economical formula for making solu¬ 
tions of ammoniacal copper carbonate. In studying* the questions 
involved in this problem the law of the solubility of copper carbonate 
in ammonia has been investigated. A large excess of copper carbon¬ 
ate was shaken in flasks with ammonia of various strengths and the 
clear solution filtered for analysis. The results obtained were some¬ 
what conflicting, but seemed to establish an approximately, efficient and 
economic strength of ammonia considerably less than that usually 
given in formulas for the fungicide. Ammonia diluted to about 3.2 
per cent was found by the author to be the strength most economical 
tor use. 

The following practical suggestions are given for the preparation of 
the fungicide: 

To 1 volume of 2(>° Beanmd ammonia (the strong ammonia of commerce) add 
from 7 to 8 volumes of water. Then add copper carbonate, best in successive 
quantities, until a largo portion remains undissolved. The mixture should be 
vigorously agitated during the solution and finally allowed to subside, and the clear 
liquid poured off from the undissolved salt. A second portion should then he made 
by treating the residue of the former lot with more ammonia diluted as before, then 
with the addition of fresh copper carbonate, in every case with, vigorous stirring or 
agitation. The method of making in successive lots will result in a richer solution 
of copper, at least unless an unwarranted length of time be taken. This solution 
may be made in any suitable wooden or stoneware vessel. 

A still better way is to place in a large jar an inverted crock or other suitable 
shelf, and on this the copper carbonate, so that it shall he at the surface of the 
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ammonm when it is poured in. After adding the ammonia diluted as above, I he 
whole should be allowed to stand, covered, some time, as over night, and then tlio 
undissolved copper .salt may be in great part easily lifted out of the solution. 
Instead of the shelf a- suitable receptacle may be used, as a line wire sieve. The 
jar will need nothing but a loose cover as the loss ot ammonia will be slight at that 
degree of dilution. 

The clear solution thus obtained, containing from 8 to 1 per cent of ammonia, gas, 
must he diluted as described above, in no ease less than thirteenfold or (ii teen fold; 
better, for the safety of the plant, twentyfold or more. 

Those directions which recommend so much ammonia (whatever it may be) to be 
used as may be necessary to dissolve tlie copper salt and then to dilute to :i given 
number of gallons, are not only not economical but absolutely dangerous, inasmuch 
as it is an uncertainty just how much ammonia may be used in the first instance and 
hence uncertain what strength it may have after dilution, when applied to the trees. 
It should be borne in mind always that if strong ammonia, is used it must be diluted 
from first to last at least a hundredfold, and better considerably more. 

A provisional bibliography of the more important works pub¬ 
lished on fungus and bacterial diseases of economic plants, W. 

C. Sturgis (Connecticut State Sta . Bui. No. 118 , Mar., 1891 , pp. 35 ).— 
The bulletin consists of a list of what are considered by the author 
the more important works published by this Department and the 
various experiment stations of the United States from 1886 to 1898, 
inclusive* on fungus and bacterial diseases of economic plants, in 
addition to the above-mentioned publications references are occasion¬ 
ally given to u Fungus diseases of the grape and other plants,” and to 
Garden and Forest .' The references are arranged chronologically under 
the subheadings of description and treatment for each disease, which 
is listed alphabetically by its common name under the various host 
plants. 


ENTOMOLOGY. 

F. C. Test, Editor. 

Black holes in wood, A. D. Hopkins (West Virginia Sta . Bui. No. 
3(>\ Feb., 1894.J pp. 313-336 , Jigs. 17 , plate 1), —Investigations as to the 
origin of the “ black holes,” stains, and u steamboats ” in lumber. They 
were found to be due to a new species of Seolytid, the Columbian tim¬ 
ber beetle (Carthylus cohmbidnm ), the adult of which is one sixth inch 
long and one sixteenth wide, with the body shining black above and 
below, with rust-colored legs and antennae. It bores through the bark 
of oak, poplar, beech, etc., and directly into the sap wood for a short 
distance, then extending one or more branching galleries, in the sides 
of which are gnawed short chambers, a single egg being deposited in 
each. Tlie larvae feed upon the sap and pupate in the chambers. There 
is probably but one or two broods in a season. 

The next season’s growth of wood seals up the injury, which is thus 
finally embedded in the heart of the tree. A hole was found in an oak 
log dating back to 1755, and another in yellow poplar believed to have 
been excavated in the neighborhood of 1179. For a number of years 
the growths of wood over the holes are distorted, and in beeches the 
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wound will be apparent in tlie bark for a hundred years or more, 
resembling old shot wounds. The stains are probably due to the sap 
combining with the excrement of the larvae to form a pigment, which 
spreads through the wood for a short distance in all directions. 

On account of the widespread extent of the injuries and insufficient 
knowledge of the beetle, no remedies are suggested. A dipterous larva 
was found in some of the galleries, which perhaps infests the timber 
beetle, as no living Oarthylids were found in such burrows. 

Destructive locusts in Kentucky, H. G arman ( Kentucky Sta . 
But. No. 49, Mar., 1894, pp. 1-22, figs. 0 ).— The life history and remedial 
treatment for locusts in general are described. Collecting the insects 
by means of 4 4 hopper dozers v and plowing under of the eggs are advised. 
Descriptions, life histories, distribution, and list of food plants are given 
for the bird grasshopper ( Seldstocerca americana ), the red-legged grass¬ 
hopper (Pezotettix fenmr-ruhrum), the lesser migratory locust ( P. atlanis), 
the differential locust (P. differ entialia), and the yellow-striped locust 
(P. bwattatus). 

The bud worm of tobacco, H. Gasman (Kentucky /Sta. Bui . No. 
4-9 , Mar., 1894, pp. 23, 21). —Notes are given on the occurrence of Held 
othis rhe.cis on tobacco and remarks on the injuries inflicted and its 
frequent confusion with the corn worm. Several specimens were bred 
and studied. Spraying with Paris green is advised where the worms are 
abundant, and hand-picking where less common; and the destruc¬ 
tion of weeds about tobacco fields is advocated. 

FOODS—ANIMAL PRODUCTION. 

K. W. Aixkn, Editor . 

Proteids of the wheat kernel, T. B. Osborne and 0. L. Vqor- 
iiEES (Connecticut State Sta. Report for 1893 , part IV, pp. 175-185).— 
This paper is supplementary to the brief report of investigations on 
this subject given in the Annual Report of the Station for 1892 (pp. 
148-140) (E. S. R., vol. iv, p. 934). The full account of the investigation 
is gi ven in American Chemical Journal (15, pp. 392-471). As mentioned 
in the- former report, the authors separated from the wheat kernel five 
distinct proteids, viz, a gliadin, a glutenin, a globulin (edestin), an albu¬ 
min (leucosih), and a proteose. A proteose-like body, apparently dis¬ 
tinct, was also obtained, but in too small quantity for examination. 
Wheat gluten is composed of gliadin and glutenin. In Fife wheat 
there was found 4.33 per cent of gliadin and 3.90 per cent of glutenin, 
and in Fultz wheat 4.25 per cent of gliadin and 3.91 per cent of glu- 
teniii. Experiments described indicate that u both glutenin and gliadin 
are necessary for the formation of gluten, * * * and that these pro¬ 

teids combine with about twice their weight of water in forming gluten. 
The fact that the added gliadin entered so readily and completely into 
the formation of gluten indicates that it exists in the seed as such and 
undergoes no chemical change during extraction and drying. * * * 
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The gliadiu alone is not sufficient to form gluten, for it yields a soft and 
fluid mass, which breaks up entirely on washing with water. The insol¬ 
uble giiiteuin is probably essential by affording a nucleus to which the 
gliadiu adheres and from which it is not mechanically carried away by 
the wash water. ?? 

A review of the work of other students of this question is given. 

Proteids of the kidney bean, T. B. Osborne (Connecticut State 
Sta. Report for 1893, part IV, pp. 180-210).— The author identified 
and separated in a state of comparative purity two distinct proteids, 
pbaseolin and phaselin. The first was the most abundant and had the 
properties of a globulin; the other was not so definite in character. Both 
were characterized by great solubility in dilute solutions of sodium 
chloride and by yielding precipitates with acids which were soluble in 
sodium chloride brines. Phaseolin probably constitutes about 20 per 
cent of the bean. Its properties are described as follows : 


In cold or warm distilled water it is entirely insoluble. 

Iu sodium chloride solution and in very dilute acids and alkalies it is very readily 
soluble to a clear solution. 

Dissolved in 10 per cent sodium chloride solution, it is not precipitated by acetic, 
hydrochloric, nitric, or sulphuric acids, added in cither minute or considerable quan¬ 
tities, although when dilute hydrochloric acid is added to the 1 per cent sodium 
chloride extract of the beans the phaseolin is precipitated. 

Dissolved in large proportion in 10 per cent sodium chloride solution, the proteid 
is precipitated by adding much pure water. 

Solutions of phaseolin in brine are completely precipitated by saturation with 
ammonium sulphate, hut only slightly by saturation with magnesium sulphate or 
sodium chloride. 

Potassium ferrocyanide and acetic acid together give a precipitate. 

With copper sulphate and caustic potash the usual violet coloration is obtained, 
and with nitric acid t-lie xanthoproteic reaction. 

Dissolved in ID per cent sodium chloride solution and heated very slowly in a 
double water bath, no turbidity occurs until the temperature is raised to 95A This 
turbidity slowly increases as the temperature approaches 100°, and after some time 
a tloceulent precipitate begins to develop, which even after heating for an hour is 
but slight. ' ' 

Like other plant globulins, phaseolin separates from warm concentrated solutions 
on cooling, and from salt solutions on dialysis in the form of spheroids. 

In composition phaseolin closely resembles animal myosin and the 
myosins found in the seed of maize and oats, but differs from these in 
other respects. The average of analyses oi 24 different preparations 
of phaseolin is as follows: 


Phaseolin. 

Carbon. 

Hydrogen.. 

Nitrogen...... 

Sulphur ..... 

Oxygen. 


Per cent. 
52.58 
6.84 
X'6.47 
0.56 
23.55 


100.00 

This is the proteid described by Ritthausen in 1884, to which he assigned very 
nearly the same composition as that above given. 

The other proto id, phaselin, is much more soluble, remainin g in solution after the 
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pliaseolin has separated. It is slowly coagulated by lieat at temperatures varying 
with the amount of salts present and the rapidity of heating. It is precipitated by 
acids, on prolonged dialysis yields insoluble or albuminate modifications, and has 
more nearly the properties of a globulin than of any other recognized class of pro- 
teids. It has an unusually low nitrogen and high oxygen content, as shown by the 
subjoined average of the analyses of 11 different preparations: 


Carbon. .-. 51.60 

Hydrogen.-.. 7.02 

Nitrogen. 14. 65 

Sulphur.. 0.49 

Oxygen. 26.24 


100.00 


In addition to these two globulins, the extracts were found to contain an extremely 
small amount of proteose. 

Proteids of cotton seed, T. JL>. Osborne and 0. L. Yoo rules 
(Connecticut State Ma. Report for 1893 , part IV, pp. 211-217). —The cot¬ 
ton seed used was freed of the husk and the fat removed with benzine. 
It was then extracted with water with 10 and 20 per cent sodium chlo¬ 
ride solution and with 0.2 per cent potash water. The results were not 
altogether satisfactory to the authors, unusual difficulties being encoun¬ 
tered in filtering the extracts and in separating the coloring matters. 
With brine a globulin was extracted agreeing in composition and in gen¬ 
eral properties with the vitellin obtained from the seeds of wheat, maize, 
hemp, castor bean, squash, and flax, to which the name edestin is 
given. The largest amount of this found in the oil-free meal was 15.83 
per cent, and it contained 42.3 per cent of the total nitrogen in the meal. 

The proteid matter dissolved by water consisted almost wholly of 
proteose, amounting to about 0.75 per cent of the oil-free meal. The pot¬ 
ash extract contained so much gummy matter that it filtered difficultly, 
and no preparation was made. The nitrogen in the extract represented 
44.3 per cent of the total amount in the meal. The residue from the 
extraction with potash water contained nitrogen equivalent to 11.4 per 
cent of the total amount in the meal. 

Digestion experiments, F. E. Emery and B. W, Kilgore 
(Worth Carolina Sta . Bui. Wo. 97, Jan., 1894 , pp. 87-132, fig . 1 ).— 
Digestion experiments are described with cows, steers, and goats on 
soja-bean hay, cat-tail millet, Johnson-grass hay, sorghum fodder, sor¬ 
ghum bagasse/* peanut-vine hay, crimson-clover hay, corn meal, corn, 
and-cob meal, and the foliowingrations: Sorghum bagasse and cotton¬ 
seed meal, crimson-clover hay and cotton-seed meal, cotton-seed meal 
and cotton-seed hulls in several proportions, corn silage and cotton¬ 
seed meal, crimson-clover hay and corn meal, and crimson-clover hay 
and corn-and-cob meal. 

The composition of some .of the materials fed is as follows': 

* Residue of the stripped sorghum canes after grinding. 
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Composition of feeding stuffs fed in digestion experiments. 


Snjn-hean liny.-. 

Cat-tail millet. 

Jolmson-grass hay.. 

Sorghum fodder (leaves alone) 

Peanut-vine hay. 

Sorghum bagasse. 


Water. 

Ash. 

Protein. 

Fat (ether 
extract). 

Nitrogen - 
free 

extract. 

Crude 

liber. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

17. US 

0.35 

35. 53 

2.00 

32. 52 

25. 55 

11.04 

8.10 ! 

11.50 

2.28 

40. 20 

20. 82 

12.31 

5.15 ! 

5.77 

1.07 

44. 80 

30. 30 

12. 43 

4.50 

9.00 

4.55 

44.93 

23. 93 

10. 44 

0.80 

10.31 

3.57 

42.92 

25. 9(5 

11.25 

2,88 

3.44 

1 

1.44 

50.47 

30.52 


The digestion experiments were carried out as usual, the trials each 
lasting from twelve to fourteen days or more, and the excreta being 
collected on the last five days. The digestion coefficients found in these 
trials are given in the following table: 


Coefficients of digestibility, 



Ash. 

Protein. 

Albumi¬ 

noids. 

Fat 
(ether 
extract). 

Nitrogen- 

free 

extract. 

Crude 

liber. 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per vent. 

Soja-bean hay: 







Goat.. 


70.07 

52.95 

18.75 

71.47 

02.14 

Cow. 

56.71 

75.7a 

66.10 

71.86 

52. 02 

54.80 

Cut-tail millet, goat: 







First trial. 

09.35 

64.58 

45.58 

44.66 

60.00 

68. 30 

Second trial. 

07.45 

6(1.57 

37.41 

47.55 

58. 27 

64.66 

Jolmson-grass hay, goat. 

56. 10 

44.71 

39. 58 

39.48 

54. 37 

57.88 

Sorghum fodder (leaves): 







Goat. 

17.64 

59.46 

43.05 

47.14 

62.51 

64. 8S 

Cow 

41 33 

8 4 > ‘>|i 

47 




Sorghum bagasse, gout. 

13'. 35 

13! 65 

2l59 

40.42 

64 ! 84 

(d 75 

Peanut-vine hay: 




• 



Black goat. 

39. 65 

03.59 

53.98 

09. 77 

69. G7 

52. 61 

Gray goat. 

21.24 

63.03 

51.92 

62.11 

69.34 

51. 20 

Crimson-clover hav. 







Cow. 

07. 37 

69.97 

63.01 

51.44 

69. GO 

58.12 


51.47 

66 49 

59 '>8 


03 44 

44. 09 


66 89 

IX 27 

80 47 

94A12 

Corn-and-eob meal,* goat..... 


65. 21 

71.33 

84.59 

85. 01 

47. 07 

Com cobs, goat. 


57.95 

46. 92 

100.00 

49.12 

90. 34 

Cotton-seed meal digmied when fed 







with-— 








3 ill 

85.48 

85 (5!) 

92.01 

55. 06 


Crimson-clover hay: 




Cow ..-**. 

39.77 j 

. 88.32 i 

! 86.18 

92.39 I 

43, 84 

46. 83 

Goat... 

1 37.98 | 

96.12 | 

85,41 ! 

1 91.53 

71.02 

100,00 

Cow. 

36. 50 ; 

82.87 j 

82.48 I 

87.5)1 1 

56. 58 

9, 04 

Cow. 

31.77 

84.19 I 

84.15 j 

86.85 | 

74.60 

29.41 

Ration of cotton-seed hulls and meal, 3 







to 1: 







Steer.. 

28.87 

00.98 

60.50 

! 86.96 

55.81 

49. 03 

Steer.! 

33.01 

62.33 

61.82 

| 84.20 

51.76 

43. 55 

2 to 1: 







Steer....j 

30.27 

61.55 

61.09 

83.68 

53. 55 

43. 12 

Steer.....i 

22.08 

! 63.18 

62. 68 

77.22 

44. 28 

52. 53 

Steer... 1 

31.59 

j 66.16 

65.70 

87. 30 

54. 70 

4(1 54 

Cotton-seed hulls digested when fed 







with— 







Cotton-seed meal, 3 to 1: 

Sr (>«»:• . 

Of. rn 



i t # 



Steer...... 

34.89 



U* 

75.74 

53. 60 
48.88 

49. 79 
43.39 

2 to 1: 




Steer..,.. 

28. 40 



72. 75) i 

50 .77 

42. 93 

Steer.■. 

5. 77 



50. 64 | 

12 

52. 98 

Steer.■.. 

31.77 



82!16 ! 

5L88 

! 40 ! 50 

Ration of com meal and crimson-clover 




hay: 




j 



Goat.........i 

62.11 

70.55 


72, 41 

83.84 

r,n Cl 

Goat...... 

41.81 

62! 33 


08.’ 21. 

8L20 

ml* 

; 47.17 

Ration of eorn-aml-eob meal and crfiu- 


son-clover hay: 




j 



Goat..'. 

44.72 

63. 67 


&*> 17' 


! At fir; 

Goat,................ . 

40.13 

59! 33 


w*3« X i 

60.92 

80l34 

1 5ti,81 
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The soja beaus for this experiment were grown after an early crop and were cut in 
September, when a portion was in bloom, with the most forward part of the crop 
showing nearly mature seed. * * * 

Neither the cow nor the goat ate enough of this hay to maintain the live weight. 
The digestion by the two animals was quite uniform. Comparing the coefficients 
found for this hay with those for soja-bean silage [North Carolina Sta. Bulletin No. 
87 <7; E. S. R. vol. IT, p. 737] there is a fair degree of correspondence. * * * 

Peanut-vine liay consists of the top of the plant after the kernels are removed. 

* * * The peanut-vine liay subjected to digestion in this experiment was in 

good condition and contained a considerable lot of “puffs” and some peanuts con¬ 
taining good meats. It was raised in a sandy soil. * * * This hay was eaten 

very well, and one goat maintained his weight on it while the other fell off a little. 
The percentages digested are very uniform, and show this part of tho peanut plant 
in a very fa vorable light. * * * 

Sorghum bagasse is the residue of the stripped sorghum canes after grinding. The 
sample submitted to digestion was cut into short lengths with a silage cutter. It 
resembles cotton-seed hulls in composition; is materially more digestible than hulls, 
hut not so readily eaten. When fed fresh, before it dries out, or is preserved in a 
silo, it is eaten with considerable relish. Our experience with it leads us to believe 
that it is a waste by-product that can he used to advantage by some. * * * 

As far as carried, the digestibility of cotton-seed hulls reached a maximum when 
there was 3 pounds of hulls eaten to 1 pound of cotton-seed meal. * * * 

The goat, did not oat the corn meal alone very readily, and the amount consumed 
is quite small as is also the dung excreted. Tho dung contained considerable mucus, 
and nonalbuminoids to the amount of 4.64 per cent of the total dung. Albumi¬ 
noids were determined by the Stutzer method; finding solublex>roteinnotprecipita- 
ble by copper hydrate was rather a surprise, since all .the protein of the corn meal 
fed was in the form of albuminoids. v * * 

In all the experiments with com meal, coru-and-cob meal, and rations of these 
with crimson-clover hay, soluble protein was present, in the dungs, and to an extent 
that we think could hardly be accounted for by the x>msence of mucus, bile, and 
other intestinal products. In all the other experiments reported in this bulletin, 
albuminoids were determined in the dungs, and found to agree with total protein, 
and much narrower ratio rations of cotton-seed meal and hulls, and crimson-clover 
hay were fed than those of corn meal and corn-and-eob meal and crimson-clover 
hay. It would seem, therefore, that the albuminoids of tho corn meal and corn- 
and-cob meal have undergone change in the digestive tract. In consequence of this, 
albuminoids in all the experiments with corn meal and corn-and-cob meal have a 
real and an apparent digestibility [the apparent digestibility being greater than 
the real j, 

Practical rations for lambs, W. M. Hays (Minnesota Sta. Bui, 
■No. 31, Dec., 1893, pp. 193-200). 

Synopsis .— A comparison on 90 sheep of cracked com and barley, alone and with 
linseed meal, and of wheat screenings and its principal components, using 
lambs and wethers. Cracked corn gave better results than barley, and both 
feeds were improved by adding liuseed meal. The largest profits were from the 
mixture of corn and linseed meal, and from wheat screenings. The lambs gave 
larger gains and profits than the wethers. 

Eighty Shropshire grade lambs, averaging about 75 pounds in 
weight, and 10 wethers from Montana averaging 107 pounds in weight 
were used in the experiment. The lambs were divided into 8 lots of 10 
each, and the wethers were fed in a lot by themselves to compare their 
gains with those of the lambs. The further object was to compare a 
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number of common grain feeds on the lambs, and to compare wheat 
screenings with its three most prominent constituents, namely, small 
wheat, wild buckwheat and pigeon-grass seed, with a view to estimating 
the value of screenings from a mechanical analysis. The food of each 
lot was as follows: 

Lot 1, lambs, cracked corn and bay. 

Lot 2, Iambs, 9 parts cracked corn and 1 part linseed meal, and bay. 

Lot 3, lambs, barley and bay. 

Lot L lambs, 9 parts barley and 1 part linseed meal, and bay. 

Lot 5, lambs, small wheat and hay. 

Lot 6, lambs, wild buckwheat and hay. 

Lot 7, lambs, pigeon grass seed and hay. 

Lot 8, lambs, wheat screenings and hay. 

Lot 9, wethers, wheat screenings and bay. 

The experiment lasted twelve weeks, commencing in December. 
The hay was fed ad libitum , but the daily ration of grain is not stated. 
The sheep were kept in pens under the station barn, the in closure 
being open on one side. In calculating the profit from the feeding, hay 
was reckoned at $7.13 per ton, corn at $13, barley at $14.52, wheat 
screenings and its components at $10.56, and linseed meal at $27.87, which 
were the average prices prevailing at the time, and no allowance was 
made for the value of tire manure. The lambs were bought at 5 cents 
per pound and the wethers at 4.2 cents; they were sold in the spring 
at 6 and 5 cent*** per pound, respectively. The results for each lot were 
as follows: 


Summary of results of feediny lambs and wethers. 


s 

* 

*8 

c 

ft 

Kind of 
sheep. 

Kind of grain 
fed. 

Gain in 
weight. 

Hav 

eaten. 

Grain 

eaten. 

Total 
cost of 
food. 

Total in 
crease in 
value. 

Total 

profit. 

Received 
from 
grain, 
eliminat¬ 
ing hay at 
cost. 

Propor¬ 
tionate 
prices re 
eeived 
per ton 
for grain. 

1 

Lambs.. 

Cracked corn .. 

Lbs. 

211 

Lbs. 

849 

Lbs. 

1,103 

$10. 06 

$19.76 

$9.70 

$16.89 

$25. 60 

2 

.. -do — 

Cracked corn 

289 

634 

1.427 

12.48 

24.56 

12.08 

22.42 

28.52 

3 

.. .do .... 

and linseed 
meal. 

Barley.. 

399 

630 ; 

1,268 I 

11.61 

19.27 

7.76 

17.14 

24.77 

4 

.. .do 

Barley and lin¬ 

j 274 

603 i 

1,501 ! 

s 14.78 

24.01 

9 22 1 

21.97 

26.01 

5 

...do .... 

seed meal. 
Small wheat... 

■ 202 ! 

. | 

742 | 

. 1,505 

10.40 

19.49 

9.03 

16.98 

19.66 

6 

.. .do .'... 

Wild buek- 

237 1 

591 

1.934 

j 12.21 

21.76 

9.55 

19.76 

18. 81 

7 

.. .do- 

1 wheat. 

| Pigeon-grass 

1 326 | 

427 

1,975 

11.86 

20. 97 

9.11 

19. 53 

18. 65 

8 

.. -do 

; . seed. 

' Screenings of 

244 

609 

3,776 

i 

! 11.43 

22.00 

10.57 

19. 94 

20.82 

9 

Wethers 

■ ' wheat," 

— do — .! 

172: 

542 

2,110 

1 *■- 

: 12.96 

17.14 

4.18 

j 

15.31 

1 

14.04 


It will be seen that the largest gain was made by the. lot on cracked 
corn and linseed meal, and the next largest by the lot on barley and lin¬ 
seed meal. The addition of linseed meal to cracked corn or barley 
increased the gain in weight and the profit. 

Eating the profits proportionately on grain and bay according to the cost of the 
amounts of each fed. the corn fed with hay produced 80 cents'per ton more than the 
barley when fed to lambs. 
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When lboth were thus fed with an addition of one tenth linseed meal, about $2 
more per ton was received for the corn than for the barley. 

With the corn worth $13 per ton, or 361 cents per bushel, the barley was worth, as 
shown by the lambs, $12.30 per ton, or 291 cents per bushel; the screenings (90 per 
cent small wheat grains and edible weed seeds) about $10.35 per ton; the small 
wheat (90 per cent small shrunken wheat), $10per ton; the wild buckwheat (90per 
cent wild buckwheat), $9.56 per ton; and the pigeon-grass seed (90 percent pigeon- 
grass seed), $9.40 per ton. 

The feeding value [of wheat screenings] for sheep may he calculated with fair 
accuracy by first determining the total, percentage of grains of wheat, oats, barley, 
and edible weed seeds, and floury particles of such grains and seeds, and givingthis 
three fourths the value of corn or barley at ruling prices. 

It paid well to feed one tenth oil meal in the grain ration, both when feeding corn 
and when feeding barley. 

The pens of lambs which made the most clear profits in increased value above cost 
of grain and hay at prices named in table, were those fed cracked corn with one 
tenth oil meal and those given a fairly good sample of wheat screenings. The lambs 
fed barley gave the least profit per head. 

While grade Shropshire lambs purchased at 5 cents per pound in the fall, and 
fed hay and screenings, and sold at 6 cents in the spring—made a profit of $1.05 each, 
Western two-year-old wethers (evidently grade Merinos) bought at $4.20 per hun¬ 
dred weight, and sold in the spring at 5 cents per pound, gave a profit of only 40 
cents each. The lambs got a half more of value per ton out of the food they con¬ 
sumed than the wethers. 


MISCELLANEOUS. 

Miscellaneous agricultural topics contained in the press serv¬ 
ice bulletins (North Carolina Sta. Bui. No. 96, Jan. 20, 1894, pp. 55-84., 
jigs. 21 ).—This is a reprint of the seven press bulletins issued from 
June to December, 1893, consisting of popular notes on the following 
subjects: Meteorology, fertilizers for onions and for clover, best vari¬ 
eties of early corn and turnips, best method of keeping Irish potatoes, 
evaporated sweet potatoes, keeping sweet potatoes through winter, 
culture of asparagus, commercial bulb culture in North Carolina, ware¬ 
house and fiour-mill pests, the horn fly, gapes in fowls, practical stock 
feeding, feeding pigs, and hand cream separators. 





Report of the International Meteorological Congress at 
Chicago, August 21-24, 1893, part I ( Weather Bureau Bui. No. 
11, pp. 206, platen 10 ).—Minutes of the proceedings and papers of 
the sections of Weather service and methods, Rivers and floods, and 
Marine meteorology are given. The following is a list of the papers 
included in this part: Meteorological stations and the publication of 
results of observation, J. Hann, director Austrian Meteorological 
Service, Vienna; The publication of weather maps and bulletins, It. 
II. Scott, secretary Royal Meteorological Council, London, England; 
Functions of State weather services, H. II. 0. Dunwoody, assistant 
chief U. S. Weather Bureau, Washington, D. C.; The predictions 
of droughts in India, W. L. Dallas, assistant meteorological reporter 
to the Government of India, Calcutta, India; Can we, by automatic 
records, at three selected stations determine the energy of a flash 
of lightningf A. McAdie, IT. S. Weather Bureau, Washington, I). C.; 
The utilization of cloud observations in local and general weather pre¬ 
dictions, A. McAdie; An international cipher code for correspondence 
respecting the aurora and related conditions, M. A. Yeeder, Lyons, 
N. Y.; The best method of testing weather predictions, W. Kbppen, 
Marine Observatory, Hamburg, Germany; The present conditions of the 
weather service—propositions for its improvement, with appendixes on 
the Canadian, Danish, Norwegian, Russian, Austrian, Hungarian, 
Netherlands British, Berlin, Swiss, and United States services, W. J. 
van Bebber, Marine Observatory, Hamburg, Germany; Floods of the 
Mississippi River, with reference to the inundation of the alluvial valley, 
W. Starling, chief engineer, Mississippi Levee Commission, Greenville, 
Miss.; Flood planes of the Mississippi River, J. A. Ockerson, U. S. 
engineer, Mississippi River Commission, St. Louis, Mo.; River-stage pre¬ 
dictions in the United States, T. Russell, office of U. S. engineers, Sault 
Ste. Marie, Mich.; Methods in use in France in forecasting floods, M. 
Babinet, assistant secretary of the Commission for Forecasting Floods, 
Paris, France; The four great rivers of Siberia, F. O. Sperk, Smolensk, 
Russia; Regimen of the Rhine region, high-water phenomena and their 
prediction, M. von Tein, Central Bureau of Meteorology and Hydrog¬ 
raphy of Baden, Garlsruhe, Germany; The Nile, W. Willcoeks, diree- 
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tor-general of tlie reservoirs of Egypt, Cairo; The best means of finding 
rules for predicting floods in water courses, M. Babinet, Paris; The fore¬ 
casting of ocean storms and the best method of making such forecasts 
available to commerce, W. Allingham, London, England; The creation 
of meteorological observatories on islands connected by cable with a con¬ 
tinent, Albert, prince of Monaco; The marine nephoscope and its useful¬ 
ness to the navigator, O. Abbe, IT. S. Weather Bureau, Washington, D. 
G.; The barometer at sea, T. B. O’Leary, U. S. Hydrographic Office, Wash¬ 
ington, D. 0.; The secular change in the direction of the magnetic needle 
—its cause and period, G. W. Littlehales, U. S. Hydrographic Office, 
Washington, D. 0.; Relations between the barometric pressure and 
direction and strength of ocean currents, W. H. Beehler, chief of division 
of meteorology, IT. B. Hydrographic Office, Washington, D. C.; The 
periodic and nonperiodic fluctuations in the latitude of storm tracks, M. 
A. Veeder, Lyons, jST. Y.; North Atlantic currents and surface tempera¬ 
tures, A. Hautreux, French Navy; and Storms in the South Atlantic, 
A. P. Pinheiro, chief of the Meteorological Service of the Brazilian Navy, 
Rio de Janeiro, Brazil. 

Leguminous plants for green manuring and for feeding, E. W. 

Allen (Office of Experiment Stations , Farmers’ Bui . Wo. 16, pj). 21). — 
This bulletin discusses the relative value of leguminous crops for green 
manuring as compared with feeding, and urges that the more rational 
practice is to feed the crops to stock, save the manure, and apply it to 
the soil. In support of this the results of trials in this country and 
abroad are cited. The subject of green manuring in general, the ability 
of leguminous plants to acquire nitrogen from the atmosphere, and 
the composition of leguminous crops with reference to both food and 
fertilizing ingredients are discussed, and descriptions are given of vari¬ 
ous leguminous plants which have given promise in different parts of 
fhe country. The following extracts are from the author’s summary: 

Green manuring with clovers, peas, beans, lupines, etc. (leguminous crops), actually 
enriches the soil in nitrogen drawn from the air. These plants can grow with very 
little soil nitrogen. They store up the nitrogen of the air as they grow, and when 
plowed under give it up to the soil and to future crops. It is the cheapest means of 
manuring the soil with nitrogen. 

But animals, as well as plants, require nitrogen for food. By feeding the crops of 
clover, cowpea, etc., only about one fourth of the fertilizing materials of the crop is 
lost if the manure is properly cared for. As the nitrogen of the air is the cheapest 
source of nitrogen for plants, so it is the cheapest source of protein (nitrogen) for 
animals. * * *' . 

The practice of green manuring on medium and better classes of soils is irrational 
and wasteful. The farmer should mend his system so that the barnyard manure 
will he as well cared for as any other farm product. Loss from surface washing, 
leaching, fermentation, and decay should he guarded against. Then the feeding of 
richer food will mean richer manure and better and cheaper crops. * * * 

For renovating worn or barren soils, and for maintaining the fertility where the 
barnyard manure is not properly cared for, green manuring with such leguminous 
crops as cowpea, clovers, and lupines is recommended. A dressing of potash and 
phosphates will usually he sufficient for the green manuring crop. * * * 
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Hay from leguminous crops is about twice as rich in protein as bay from grasses. 
In tile one ease this protein (nitrogen) is obtained very largely from the atmosphere; 
in the other it is all drawn from the fertility of the soil. Leguminous crops yield 
larger crops of hay to the acre than grasses. Hence the production of food materials 
on an acre, especially protein, is several times larger with leguminous crops. 

An important enemy to fruit trees—the San Jose scale, L. O. 

Howard (Division of Entomology, circular No. 3 , M ser. 7 Apr. , 1891 , 
pp. 1-10, Jigs. 5). —An advance notice of this bulletin was given in a 
previous issue (E. S. 11. 7 vol. v, p. 935). The treatment is especially 
dwelt upon. Where trees have become badly infested, the best course 
is to at once cut them down and burn them. Before they have begun 
to secrete scales the young lice may be destroyed by spraying with 
kerosene-soap emulsion. During the winter washes may be applied to 
the older scales. For this purpose the following resin wash is often 


used: 

Resin. 30 pounds. 

Caustic soda (70 per cent strength). 9 pounds. 

Fish oil.. 44 pints. 

Water to make.. 100 gallons. 

Another wash much used in California is compounded as follows: 

Unslaked lime. 10 pounds. 

Sulphur.. 5'pounds. 

Stock salt.. 4 pounds. 

Water to make. 15 gallons. 


The sulphur, half the lime, and 8J gallons of water are boiled for an 
hour, the remainder of the lime being slaked with the salt meantime. 
After mixing the whole together it is strained, and constantly stirred 
while being sprayed. 

Or the trees may be fumigated with hydrocyanic acid gas under can¬ 
vas tents, a thorough method, though rather expensive. 

Report of the statistician (Division of Statistics, Report. No. 114 , 
n. ser. 7 Apr1891 , pp. 159-218 ).—This is devoted to reports on the con¬ 
dition of winter grain; wheat production in census years since 1869; 
the conditions and losses of farm animals; increase and decrease in 
the number and value of farms from 1880 to 1890; the agricultural 
development of Bosnia and Herzegovina.-, translated from Journal do 
FAgriculture; the health of the people; the cotton crop of India for the 
years 1893-94; reports of U. S. consular officers; and transportation 
rates 
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The morphology and physiology of grafts, L. Daniel ( Rev. Gen. 
Bot, 6 (1894), No. 61, pp. 5-21; No. 62,. pp. 60-75, plate ft,2 ).— The author 
gives a historical summary to show that grafting* of herbaceous plants 
was known and employed from the time of Aristotle and Theophrastus. 
Aristotle is quoted as having grafted a cultivated artemisia upon a 
wild one, and other herbaceous graftings are mentioned to disprove the 
claim that herbaceous grafting is of comparatively recent origin. 
Among the list of forty-six successful grafts which the author suc¬ 
ceeded in growing till fruit was produced are the following: Kidney 
beans on kidney beans; peas on beans; cabbage on cabbage, on kohl¬ 
rabi, on turnip, on Sysimbrium alliaria , on Brassica cMeranthus , on 
Barharea intermedia , on stock, and various combinations of the above 
and other crucifers; fennel on wild carrot; carrot on parsnip, and vice 
versa ; celery on parsnip; winter lettuce on wild prickly lettuce; spring 
lettuce on salsify; salsify on Seorzonera ; Barkhausia on dandelion; 
toad flax on snapdragon; I) i an thus on Lyehinis dialect; almond on 
cherry; peach on cherry; prune on cherry; and many others. 

The author in his study classifies the various grafts as annuals, bien¬ 
nials, and perennials. He found that grafts will unite between genera 
of the same or different subtribes in an order. Hollow-stemmed annu¬ 
als will unite so long as the pith remains functional. In the case ot trees 
the union is readily made, and the swelling about the graft is reduced to 
the minimum. Root gt afting of herbaceous plants is the most successful, 
and the duration of grafted plants is more or less modified by the graft. 
Annuals grafted upon biennials or jierennials continue to be annuals, 
and at the end of the season they cause the partial or total death of 
the stock. Biennial grafts remain biennial on either their own or on 
perennial stocks, and induce the death of the stock the same as in the 
case of annuals. An exception was given in the case of salsify becom¬ 
ing perennial when grafted upon Seorzonera. Perennial grafts on 
annuals or biennials perish with their stocks; however, they will con¬ 
tinue to grow if regrafted on perennial stocks. 

As a rule herbaceous, grafts are less resistant to cold. The time 
of flowering is slightly retarded in all classes of annual plants, and 
likewise in biennials and perennials, at least for the first year. The 
graft and stock are influenced reciprocally. Sometimes the graft 
controls the growth of the. stock, as in some crucifers and Bosaem. 
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Again, as in the case of beans and most herbaceous plants, the stock 
modifies the size of the graft; while in still other eases either stock or 
scion may be influenced by grafting. In grafting a cultivated plant 
upon a wild one the quality of the plant is generally depreciated, as 
was shown in the case of lettuce grafted on the wild lettuce or on 
salsify. If seed produced by a cultivated scion on a wild stock be 
sown, some of the plants will be found to revert to the wild type, and 
in a great measure will lose their value as food plants. This was 
shown in the case of turnips grafted on Sisymbrium alliaria . From 
this it is claimed that in grafting inferior stocks should not be selected 
for grafts, the seed of which are expected to be used in planting. 

Under the physiology of grafts the author considers three heads, 
(1) transpiration in the graft, (2) production of starch under the influ¬ 
ence of the increased transportation of the graft, and (3) the utilization 
by the graft of the reserve material of the stock. The representatives 
of different genera within a family are able to make use of the reserve 
material in the stock. The grafts develop as with their proper reserve 
material. The accumulated reserve material of the stock is rarely 
utilized by the graft of a plant of another family. In the case of 
plants of the same family the graft in general uses the reserve of the 
stock as though it were its own, and after fruiting one finds that the 
reserve of the stock is partly or entirely used up, depending upon 
whether it is a biennial or perennial. A notable exception is found in the 
case of the inulin of the Gickoracecc. This substance is not absorbed 
by any scion except from plants whose roots contain inulin. 

It has often been claimed that the swelling which is produced about 
a graft retards the passage of the elaborated material in the sap. The 
author considers this claim as hypothetical. In most tuberous rooted 
plants the graft alone can make only such reserve materials as are depos¬ 
ited above the swelling. If the scion does not ordinarily form reserve 
material the root stock does not become swollen, since it is incapable 
when once grafted of producing the materials which are elaborated by 
the stem* proper. Two exceptions are noted to this rule, that of Milan 
cabbage on kohl-rabi and Mortagne cabbage on turnip. 

A short time after herbaceous grafting the scions wilt under the influ¬ 
ence of transpiration. The author has investigated the phenomena of 
transpiration in herbaceous grafts in the case of beans and cabbage. 
In the case of the bean grafts, one was placed under a bell jar, another 
kept in the open air, and each compared with a check plant not grafted. 
The graft in the open air was dead at the end of three days, due to the 
transpiration by the leaves. The plant under the bell jar began to show 
the first tissue of union in seven days. The union was well effected 
and the equilibrium reestablished between stock and scion, but owing 
to insufficient nourishment the plant died in fifteen days. 

In the case of thick-leaved plants, as cabbage, the plants for a long time 
were able to withstand the abnormal transpiration, and at the time the 
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experiment was abandoned on account of cold weather the union of the 
cabbage grafts seemed assured. As a rule, after grafting the circulation 
of the crude sap becomes very difficult, and the absorption of water is 
reduced with the di minished transpiration. The equilibrium between the 
amount of water taken up and given oil, absorption and transpiration, if 
once destroyed in such thin -leaved plants as the bean, can not be restored, 
and the graft dies. In the case of thick-leaved plants this effect is not 
so marked, but is still often attended with fatal consequences. The 
use of the bell jar gives more favorable conditions. In herbaceous 
grafting it is necessary to consider that the scion produces in the plant 
a more or less morbid state, which causes the irregularities of trans¬ 
piration. In practice it will generally suffice to operate in a saturated 
air, to provide a high temperature, and to reduce the evaporating surface 
to the minimum, but as each plant behaves differently under practically 
the same physiological conditions, it may often be necessary to know 
what are the most favorable conditions for union. Operating in a low 
temperature and in obscure light may favor the operation, but it is 
necessary to provide a certain amount of heat for cicatrization and of 
light for chlorophyll activity/ In considering the circulation of the 
liquids in grafted plants two extremes must be taken into account, 
(1) where the water absorbed by the stock passes in small quantity into 
the scion, and (2) where the water penetrates the scion in very great 
abundance. In the first case, which is the more frequent, the graft 
makes less vigorous development, but flowers and fruits more abun¬ 
dantly. In the second case just the reverse is shown. The vessels are 
larger, the sprouts are more vigorous, and the flowers and fruit less abun¬ 
dant, as in the case of a tree too highly nourished. These phenomena at 
the beginning are physical, but later chemical changes take place which 
modify the cell contents, as is shown by the formation of starch under 
the influence of the graft. Examples are given of the increased starch 
and sugar formation in the case of cabbage on turnip, while in the case 
of turnip on cabbage the starch and sugar were unable to traverse the 
scar or swelling of the graft.—w. H. E. * 

Methods of applying fertilizers, T. Schlosing, B. Heinrich, L. 
Grandeau, and A. Piujnet (Compt. Bend ., 115 (1892), pp. 69 S, 768; 
118 (1894), No. 12, pp. 053-656; TJEngrais, 0 (1894), No . 4, pp. 86, 87; 
No. 15, pp. 348-350). —Foreign investigators are giving considerable 
attention to the question of distribution of fertilizers in the soil with a 
view to securing greater economy in their use. 

The results of these investigations generally indicate a decided 
advantage from replacing the common method of uniformly mixing 
the fertilizing material with the whole mass of the surface soil by that 
of applying the materials altogether in rows parallel to those in which 
the plants are seeded. 

Schlosing has investigated this subject for a number of years. His 
results appear to be conclusive, and are, moreover, confirmed by those 
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of Hansen, at Dalurn, Denmark; Brunet, Petermann, and Tibulle-Col- 
lot, # and by practical experience in tlie north of France. 

Sclilbsiiig experimented on a very poor artificial soil, in water-tight 
boxes, with a fertilizing mixture containing sulphate of potash (400 
kg. per hectare), nitrate of soda (600 kg.), bone superphosphate (600’ 
kg.), and sulphate of magnesia (250 kg.). In the first series the four- 
salts were dissolved in water and intimately mixed with the soil. 
The soil of the second series was thoroughly mixed at the same time 
with an equal quantity of distilled water, the surface leveled and 8 
trenches 15 cm. deep and 12 cm. apart laid off. In each of these one 
eighth of the fertilizer mixture was placed and covered, leaving the 
fertilizers at a depth of about 12 cm. Wheat, potatoes, beets, beans, 
and peas were grown in the boxes under conditions as nearly as possi¬ 
ble like those which obtain in practice, and were in each case supplied 
during the season with an amount of water equal to ISO mm. In every 
case growth was more rapid in the second series and maturity later, 
but the plants were harvested the same day in each series. The excess 
of yield in the second series over that in the first for those crops which 
were successfully brought to maturity was as follows: 

Per cent. 

Wheat (grain, chaff, and straw). 6.3 

Dwarf beans (seed and straw).29.3 

Potatoes.26.0 

The amounts of phosphoric acid assimilated by the plants in the 
second series were 25.3, 37.2, and 25.3 per cent in excess of the amounts 
assimilated by the plants in the first series. 

Priinet experimented in the same line on potatoes grown pn plats 
of hill and plain soil of known composition. The fertilizer consisting 
of nitrate of soda (150 kg. per hectare), sulphate of potash (150 kg.), 
and mineral superphosphate (300 kg.) was carefully mixed with the 
soil in one series, and in the other series applied in rows parallel to 
those in which the potatoes were planted. The yield of tubers, albu¬ 
minoids, and starch was larger where the fertilizer was applied in rows 
than where it was mixed with the soil. This excess of yield amounted 
to 2,712 kg. of tubers, 03 kg. of albuminoids, and 758 kg. of starch 
on the upland soil; and 1,770 kg. of tubers, 39 kg. of albuminoids, 
and 058 kg. of starch on the plain soil. 

As will be seen, the results confirm those of tlie earlier experiments 
of Schlosing. It is probable, as Sc'hlosiug has pointed out, that the 
nitrate of soda acts in the same maimer in the two methods of appli¬ 
cation, but it is quite otherwise with the other fertilizing materials. 
Without doubt the sulphate of potash remains partly in solution, but 
is also partly in a fixed state, principally in combination with humus. 
The superphosphate is probably entirely fixed by the bases of the soil. 
On the plats in which the fertilizing materials were as completely dis- 

M.’Engrais, 1891, Nos. 14 aud io. 
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semmated as possible the surfaces of contact of the potassic and phos- 
phatic fertilizers with the constituents of the soil were very great, and 
as a result the fixation of these substances was very rapid. On those 
which received the fertilizers in rows the surface contact was greatly 
reduced and the fertilizers were therefore very slowly rendered insolu¬ 
ble. It was observed that the roots were especially strongly developed 
in the vicinity of fertilizers, which were on this account more com¬ 
pletely utilized. 

In the course of a very interesting study on the use of liquid manure 
Hansen experimented during three years (1890-’92) on the comparative 
action of this fertilizer spread uniformly over the whole surface or applied 
only between the rows. The crop grown was sugar beets. The manure 
was applied in different cases in June, July, and August. The average 
for the three years shows that, as compared with the application between 
the rows taken as 100, the result from applying over the whole surface 
was 86 when made in June, 65 when made in July, and 26 when made 
in August. 

R. Heinrich, of the Rostock Station, Germany, lias given considerable 
attention to a study of the best depths at which to apply fertilizers. 
He experimented with sulphate of ammonia, ground meat, ground bone, 
pulverized leather, dried blood, and ground horn, in glass vessels con¬ 
taining 4 liters of very light sand, poor in nitrogen. In one series the 
fertilizer was thoroughly mixed with the whole mass of sand, in the 
other only with the surface layer. The crop grown was oats. 

With two exceptions (sulphate of ammonia and pulverized leather) 
the plants developed much more vigorously in the pots in which the 
fertilizers had been mixed with the sand. Except in the cases of sul¬ 
phate of ammonia and of ground horn the yield of both straw and grain 
was noticeably larger when the fertilizer was mixed with the soil than 
when spread on the surface. In some cases, noticeably with pulverized 
leather and ground meat, the yield was fully one third larger when the 
fertilizer was mixed with the sand. 

It appears that as a rule the results strongly favor the mixing of the 
fertilizer with the soil. The conditions in these experiments have not 
been entirely favorable to the elucidation of this question, since all of 
the organic nitrogenous fertilizers used have been of a kind which are 
readily transformed into nitrates and carried down by the drainage 
water into the lower layers of the soil. It should be borne in mind also 
that the pots were regularly watered and contained an amount of 
moisture greater and more uniform than that furnished in actual practice 
by rainfall; but in spite of these conditions, which tended to produce a 
‘uniform distribution in the soil of the fertilizers applied to the surface, 
the results show a very marked difference by the two methods of appli¬ 
cation, and it is reasonable to suppose that these conditions would be 
even more marked in actual field trials. 

It is evident that these results are of sufficient practical importance 
to render a detailed study of the subject desirable.—w. h. b. 
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The influence of iron in the soil on the growth of barley, P. 
Petit {Compt. -Rend., 117 (1893), No , 26, pp. 1105-1107 ).—For these 
experiments pots containing 1,800 grams of sand practically free from 
iron were used. Tho pots of series 1 each received 4 grams of the nuclein 
of barley containing 0.04 milligrams of iron; those of series 2, 5 grains 
of ferrous sulphate containing 0.98 gram of iron, and those of series 3, 
4.4 grams of ferric sulphate, containing 0.999 gram of iron. The pots in 
series 4 served as checks. Each pot was fertilized with sulphate of 
lime, phosphate of potash, and nitrate of potash, receiving of the latter 
0.93 gram. In each pot 20 grams of barley were planted. Ferric sul¬ 
phate seemed to retard germination "by several days. The growth of 
the plants varied greatly, as shown by the following table: 


Effect of iron on height of barley plants. 


j 

Mar. 21. 

Apr. If). 

Soi i«‘M 1 .. i Nuclein ...-. 

Cut. 

11 | 

Cm. 

23 

Series 2 .’.! Ferrous sulphate...... 

'i\ 

20 

Series 3 .. Perrin sulphuto ...-.. 

5 

Check.... Nothin “•. 

, 7 1 

20 

1 

: 



The total weight of plants for each gram of seed was as follows: 
With nuclein, 48 grams; with ferrous sulphate, 40 grams; with ferric 
sulphate, 9 grams; without iron, 39 grams. From these figures it 
appears that ferrous sulphate in the proportion of 2.2 grains per kilogram 
of soil did not materially affect the growth, while the growth was con¬ 
siderably increased by nuclein and very much reduced by ferric sul¬ 
phate. In the stems the percentage of iroii was as follows: With nuclein 
0.24; with ferrous sulphate,0.51; with ferric sulphate, 0.48; without iron, 
0.05; in the leaves, with nuclein, 0.25; with ferrous sulphate, 0.57; with 
ferric sulphate, 0,50; without iron, 0.05. 

The author concludes that iron salts are readily absorbed by barley, 
and that they cause a more active assimilation of nitrogen. The ferric 
sulphate, though increasing the percentage of iron, acted as a poison, 
as indicated by the above table.—j. F. x>. 

Splitting cabbage stems, P. Hauguel (Rev. I fort., 66 (1894), No. 
9, pp. 203-201, fig. I).—A description is given of a method for arresting 
the growth of cabbage heads nearly mature, and thereby preventing 
J Ur cracking. This is performed by cutting the cabbage stem half 
or two thirds across with a sharp pruning knife and then extending 
the cut either up or down for a short distance. If the cabbage does 
not bend over by its own weight and thus widen the split a splinter of 
wood should be inserted to keep the cut surfaces apart. By this means 
the further growth of the heads is arrested and yet sufficient sap 
reaches them to keep them fresh until wanted for use.— f, c. t. 

Experiments in manuring the grape, IT. Lagatu (Frog. Agr. et 
Vit.,11 (1891), No. 10, pp. 257-260). — These experiments were conducted 
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on an estate near St. Thibery (France), the soil of which was of sedimen¬ 
tary origin and very homogeneous. The soil was very poor in lime and 
had been highly manured. Ten plats were used, each consisting of 
144 vines, only half of which, however, were used in determining the 
yield. The object was to ascertain (1) the effect of adding lime to a 
soil poor in tliis element, (2) the relative values of organic and mineral 
nitrogen, and (3) the relative values of sulphate, carbonate, and chlo¬ 
ride of potash. On 4 of the plats each vine received a mixture consist¬ 
ing of 200 grams of horn shavings, 100 grams of sulphate of potash, 
and 150 grains of superphosphate. To this formula was added on 
different plats 2 kg. of phosphatic slag, 2 kg. of mineral phosphate, 1 
kg. of lime, and 1 kg. of gypsum for each vine. In no case did the addi¬ 
tion of these calcareous fertilizers result in any considerable increase in 
the yield of grapes, and lime caused a notable decrease in the yield. 
The nitrogenous fertilizers compared were horn shavings, nitrate of 
soda, and sulphate of ammonia, each used in combination with potash, 
phosphoric acid, and gypsum. Sulphate of potash and carbonate of .pot¬ 
ash proved far superior to chloride of potash, the difference in the yield 
of grapes between the chloride and the other two forms being about 2,700 
kg. per hectare in favor of the sulphate and carbonate of potash. It 
was noticed that at the time of harvesting the vines manured with 
carbonate of potash showed the most luxurious vegetation, the leaves 
being of a deeper green than those of any of the other lots. Vines 
manured with mineral nitrogen and with sulphate of potash showed a 
satisfactory growth and color of leaves. The vines manured with the 
standard formula of horn shavings, sulphate of potash, and superphos¬ 
phate, supplemented by some form of lime, showed a less satisfactory 
condition of the leaves. On the unmanured vines and on those which 
had received chloride of potash in combination with other fertilizers 
the leaves were not nearly so green as on the other plats.— J. F. I). 

The use of the internal characters of grape seeds in the deter¬ 
mination of species and the distinction of hybrids, G. Chait- 
VEAUI) ( Compt . Rend., 118(1894), No., 9, pp.485-4.87 ).—Study of the inter¬ 
nal parts of grape seeds showed several characters which were useful 
additions to the external features usually alone employed for the separa¬ 
tion of species. It required a special technique, but the labor amply 
repaid by insuring a certainty of determination before not possible. 
The points used in differentiation were the integument, the kernel, 
and the embryo. 

The integument of grape seeds was found to be essentially a very 
hard coating, differing with various species in shape (in transverse and 
longitudinal sections), in thickness, in the manner of partitioning, and 
in the form of the cavity of the cellule. The contour of the kernel 
differed from the external form of the seed more or less, according to 
the species considered, and the form of the radicle end,presented the 
most typical variations. The embryo gave accurate points not only by 
its form, but also by the proportions of the axis and cotyledons. 
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Ill order to make use of these characters in the determination of spe¬ 
cies it was necessary to examine many seeds from the same plant in 
order to eliminate any errors from individual exaggerations. To show 
the application, the example of Yitis riparia and V. rupestris is given. 
From the external features of the seeds it was difficult or impossible 
to distinguish the species, hut with the internal characters the case 
was quite different, as shown by the following table: 


drape seeds distinguished by internal characters. 


I) i a g n os t i c points. 

Titis riparia. 

Yitis rupestris . 

Thiels ness of integument_ 

Kadide end of kernel. 

Cotyledons. 

At most 200jx. 

! Beak thick, short, rounded. 

Abruptly enlarged at base, diame¬ 
ter much exceeding that, of axis. 
M ueli shorter than cotyledons. 

Always exceeding 30G/x. 

Beak slender, long, very sharp. 
Gradually mingled with axis, di- 
ameter'only slightly larger. 
Much longer than cotyledons. 


Any one of these characters gave a diagnostic difference, as, for 
instance, the first. All that was necessary to be done was to file the 
seeds after fixing them in a vise or forceps, when the difference in 
thickness of the coating, which was in general in the relation of one to 
two, could be readily perceived by the naked eye. With a lens the 
difference was even more striking. But the internal characters seemed 
to possess a much higher importance in the seeds of hybrids, which it 
was necessary to divide into two sorts—(1) seeds from a hybrid plant 
and (2) seeds produced directly by artificial hybridization. 

In the firet case, No. 117 (Millardefc), a hybrid from Yitis rupestris 
fertilized by F cordifolui was taken as an example. Externally the 
seeds resembled those of V. cor difolia , differing by a slight lengthen¬ 
ing of the ehalaza and raphe. The thickness of integument showed 
the influence of F. rupestris , as did also the kernel, in having a long 
sharp beak, whereas the radicle end in F. cordifolui terminated abruptly 
in a right or obtuse angle without a beak. The embryo showed a com¬ 
bination of characters, the cotyledons being like cordifoUa , and the axis 
like rupestris . 

In seeds from artificial hybrids the external characters were borrowed 
from the female plant, but the internal parts indicated the hybridization, 
the embryo making* the fact certain, though the modifications were 
varied. For example, a variety of Yitis rinifera , u Servant,’ 7 fertilized 
by F. herlandieri , produced some seeds with elongated embryos and 
with the cotyledons rectangular, as in French grapes, while in others 
the cotyledons were shortened to a cordate form, as in F. berlandierL 
A great number of embryos showed a mixture of male and female 
characters in varied proportions, extreme and intermediate. 

The investigations convinced the writer that it is possible, by careful 
study of the seeds, to determine the species and varieties from which 
they have come,— f, g. t. 
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HORTICULTURE. 

The care of some delicate native plants (De la culture de quetques plan tee indi¬ 
genes dedicates), A. Rosenstiehl.— Rev. Hort., 66 (1894), No. 7, pp. 164-167 ; Xo. 8, pp. 
181-186 . 

Propagation of artichokes (CEilletonnage et plantation des artichauts), J*. 
Gerome. — Rev. Hort ., 66 (1894), Xo. 7,pp. 154,155. 

A new bean ( Un haricot nouveau), H. Theulier fils.— Rev. Hort., 66 (1894), Xo* 
9, pp. 205, 206. 

Horse-radish culture (Einiges iiher MeerrettichJcultur}, E. S. Zurn. — Dent, landw,. 
Presse, 31 (1894), Xo. 30, pp. 291, 292. 

A classification of g rden peas (Ipiselli), E. Mirgioli .—AgricoL e Ind. Agr17 r 
Xo. 8,pp. 118-121. . . 

Montlhery bronzed pumpkins (Potiron bronze de Montlhe'ry), G. Alluard.— Rev.. 
Eort., 66(1894), Xo. 8, pp. 176-178, figs. 3. 

Antiquity of the cultivation of Stachys palustris (Anciennetd de la culture du- 
Stachys palustris) J. Nanot. — Rev. Hort., 66 (1894), Xo. 7, pp. 157, 15S. 

Truffles, description and culture (La Truffe), D. Bois.— Rev. Hort., 66 (1894) r 
Xo. 9, pp. 206-210, figs. 6. 

The identity of the “American Rambo” (“Western Beauty”?) (Pomme Ram - 
hour d } Amerique), E. A. Carriers. — Rev. Hort., 66 (1894), Xo. 9, pp. 202, 203. 

The effect of cold on the buds and shoots of the grapevine (GU ejfetti del geh- 
8ui tralci e le gemme deUeviti), G. Buboni.— Staz. 5'per. Agr. Hal., 26 (1894), No. 2, pp. 
115-120, plate 1. 

The grafting of vines (Le greffage des vignes), G. Foex.— Prog. Agr. et YU., 11 
(1894), Xo. 16, pp. 401-405. 

Results obtained in 1893 by pruning grafted vines (Re'sultats obfemis en 1893 par 
la taille en vert des vignes gelees), J. Dufour.— Chron.Agr. Gant. Vaud, 7 (1894) Xo. 7 r 
pp. 171-189. 

FORESTRY. 

Mountain ashes: classification and cultivation (Les So?'biers ), C. Grosde- 
Mange.— Rev. Hort., 66 (1894), No. 7, pp. 158-161. 

An undescribed form of buds of the silver fir ( Une forme non decrite de bourgeon 
dans le sapiti argente), J. Godfrin .—BuL Soc. Bot. France, 41 (1894), Xo. 2, pp. 127- 
129 . 


DISEASES OF PLANTS. 

The perennity of mycelium (La perennite du.mycelium) 9 E. Rose. —BuL Soc. My col.. 
France, 10 (1894), No.,2, pp. 94-97. 

Concerning some parasitic fungi of the Mediterranean region (Beitrag zur 
Eemitniss einiger parasitischer Pilze des Mittelmeergehiets), P. Magnus.— Ber- dent. hot. 
Ges., 12 (1894), No.3,pp. 84-88. 

Basal rot of daffodils, E, H, Jenkins. — Gard. Chron., 15 (1894), ser. 3, p. 558. 

Bacterial affection of grapes (Labacteriosis des grappe8.de la vigne), L. Macciii- 
ati.— Rev. Internat. Fit. et Oenol., 1 (1894), Xo. 3, pp. 98-109. 

Grape diseases in Vaucluse (Les broitssms dans les vignes de Vaucluse), E. Zachar- 
ewicz. — Rev. Internat. Fit. et Oenol., 1 (1S94), No. 3, pp. 119, 120. 

Variegated foliage in the Mirobolaii plum tree (Prunier Mirobolan afeuillespan - 
acMes), E. Andre.— Rev. Hort., 66 (1894), No. 9, pp. 204, 205, plate 1. 

The sclerotium disease of the alpine rose (Die Sclerotienkranlcheit der Aipenrosen, 
Sclerotinia rhododendri). — Ber. schweiz. hot. Ges., 1894, No. 4; ahs . in Bot. Centbl. 5R 
(1894), Xo. 4, pp. 138, 139 . 

, The ananas or pineapple disease of sugar cane, F. A. F. C. Went. — Sugar Cane t 
26 (1894), No. 298, pp. 247, 248. 
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The red smut of sugar cane, F. A. F. C. Went. —Sugar Cane, 26 {1894), No. 298, 
pp. 248-258. 

On the parasitism of a species of Botrytis {Stir le parasitism e d'unc espeee de 
Botrytis), L. M angin. — Compt. Bend., 118 (189.4), No. 16, pp. 882-884. 

Investigations on Glceosporium thumeni, G. nanoti, Pestalozzia brevipes, 
rand Discolla pirina (Travaux du laboratoire de pathologic vdgdtale), Prilueux and 
Delacroix. — Bui. Soc. My col. France, 10 (1894), No. 2, pp. 82-87. 

A study of species of Hymenomycetes ( Especes critiques d’Hymenomycetes), N. 
Patouillard. — Bui* Soc. Mycol. France, 10 (1894), No. 2, pp 75-81, jig. 1, 

Concerning the appearance of Puccinia on Phalaris arundinacea (fflnige Be - 
■merleungen iiber die auf Phalaris arundinacea auftretenden Puccinien), P. Magnus,— 
Medwigia, 88 (1894), No. 2, pp. 77-88. 

The genus Ravenelia (Die Gattung Bavenelia), P. Dietel. — Hedivigia, 88 (1894), 
No. 2, pp. 49-69. 

Note on Trametes hispida and T, trogii (Note sur les Trametes hispida et T e 
■trogii), J. Guillemont Bui. Soc. Mycol. France, 10 (1894), No. 2, pp. 73, 74. 

The treatment for black rot ( Traitement du Blachrot), A. Carr A— Prog . Agr. et 
Fit., 11 (1894), No. 16, pp. 408-418. 

Treatment of pourridie with sulphate of copper (Traitement du pourridle par 1$ 
sulfate du euivre). — Prog. Agr. et Fit., 11 (1894), No. 16, p.899. 

ENTOMOLOGY. 

The circulatory system of Dreissensia polymorpha (Sur Vappareil circulatoire 
du Dreissensia polymorpha), TOURENG. — Compt. Rend., 118 (1894), No. 17, pp. 929 , 980, 

Defensive blood-squirting in some beetles (Le reget de sang comme moyer de 
■defense dies quelques Coleop teres), Bordas .—Compt. Bend,, 118 (1894), No. 16, pp. 875- 
■877. 

The poison apparatus in Hymenopterous insects (Sur Vappareil venimeux des 
Hymdnopteres), Bordas .—Compt. Bend., 118 ( 1S94), No. 16, pp. 873, 874. 

Notes on vat flies (Contribution a Vdtude du moucheron des cures), A. Derrsse. — 
Rev. Internal. Fit. et Oenol., 1 (1894), No. 1, pp. 25-27. 

The protection of young grafts against white grubs (Pour preserver les jeunes 
greffe# des attaques du ver blanc).—Prog. Agr. et Fit., 11 (1894), No. 18, pp. 452, 458. 

Winter and spring treatment against Cochylis (Quelques observations sur V oppor- 
tunite des traitements dhiver et de printemps centre la Cochylis de la vigne), (j. Del 
Guercio .—Rev. Internal . Fit. et Oenol., 1 (1894), No, 3, pp. 110-118. 

Bombylids parasitic on grasshoppers, with notes on the life history (Les 
DipUres parasites des Acridiens, les Bombylides, Rypnodie larvaire et metamorphoses avec 
Made d’activiUet&tade de repos), K. d’Herculals.— Compt. Bend., 118 (1894), No. 17,pp, 
.926-929. ' ( ‘ ' 

Recent studies on Iiachnidium acridorium, a fungus parasite of crickets 
(No u relies Mudes sur le Lachnidium acridorium, champignon parasite du criquet), A, 
Giard.— Rev. Intei'nat. Fit. et Oenol., 1 (1894), No. 8, pp. 84-86. 

Locusts and their parasites, S. D. Bairdstow.— Agr. Jour. Cape Colony, 7(tS94), 
pp. 177-179. 

Review of recent works on the anatomy and biology of Phylloxera (Sur 
Panatomic et la Uologie du Phylloxera), J. Dufour —Rev. Internal Fit. et Oenol., 1 
(1894), No. 2, pp. 78-84. 

ANIMAL PHYSIOLOGY. 

Preliminary remarks on the dissociation of albuminoids and the forma¬ 
tion of urea in the body (Quelques remarques prdliminaires de le d&assimilation 
des albuminoides et la formation de Vuree dans Vemnomie), A. Gautier, — Compt. Bend., 
118 (1894), No. 17, pp. 902-907. 
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Experiments on the formation of urea in the animal body; the predomi¬ 
nant influence of the liver in this formation (Recherche* experimentales sur lieu 
de formation de Vurie dans Vorganisme animal), Kaufmann. — Compt. Rend., 118 (1894), 
No. 17, pp. 937-939. 

The respiration quotient during fattening (Feltmast und respiratorischer Quo¬ 
tient), M. BlisibtrAU .— PfiugeF s Arch. Physiol., 56, No. 8 and 9, pp. 464-466. 

Concerning the proportionate weight of different parts of the body in sev¬ 
eral breeds of cattle (Die Schlachtbeobachtung in der Kgl. Konservenfabrik zn Basel- 
dorf).’—Mitt. deut. landw. Ges., 1894, No. 2, pp. 16-26. 

Effect of adding phosphate and carbonate of lime to food on the increase 
in live weight (Tierphysiologische Untersuchungen, II), J. Neumann. — Jour. Landw. r 
42, No. 1, pp. 28-61. 

Effect of taking the food in one or in several portions ( Ueber den Einfluss ein- 
maliger Oder Fralctionierter Nahrungsaufnah'me auf den Stoffverbrauch), I. Munk. —- 
Centbl. med. Wiss., 32,pp. 193-195; abs. in Chem. Centbl., 1S94, I, No. 16, p. 777. 

FOODS—animal production. 

Digestibility and nutritive value of margarin as compared with natural but¬ 
ter, A. Jolles. — Abs. in Chem. Ztg., 18 (1894), No. 34, Repert., p. 104. 

The occurrence of poisonous leguminous seed in Indian peas, J. A. Voelo 
KER. — Analyst , 19 (1894), May , pp. 102-101. 

Distinction between rice starch and buckwheat starch (Reis-und Buehweizen 
Starke,), T. F, Hanausek. — Chem. Ztg., 18 (1894), No. 33, pp. 609, 610. 

On ground sunflower-seed cake (Ueber Sonnenblumenkuchenmehl) ,L. GrCniiut. — 
Chem. Ztg., 18 (1894), No. 31, p. 566. 

Experiments in feeding large rations of concentrated feed to cows carried 
out at the Agricultural Institute at Alnarp, Sweden, H. Winberg. — Tidskr. 
Landtmdn, 14 (1893), pp. 544-546, 580-584; abs. in Centbl. agr . Chem., 23, No. 4, pp* 
251-260 . 

VETERINARY SCIENCE AND PRACTICE. 

Inoculation experiments for the prevention of anthrax, A. Edington. — Agr.. 
Jour. Cape Colony, 1 (1894), No. 8, pp. 1S8, 189. 

Researches on pseudotuberculosis (Rechcrches comparatives sur les pseudotuber - 
mitoses bacillaires et une 7iouvelte espece de pseudotubercalose), Ii. Preisz, — Ann, Inst* 
Pasteur, 8 (1894), No. 4, pp, 231-256. 

DAIRYING. 

Milk with a bad odor and its cause ( Ueber einen Milchfehler und seine Ursache), 
W, Thornkr. — Chem, Ztg., 18 (1894), No. 3S,pp . 607-609. 

A case of salty milk (Fin Fall von sdlziger Milch), Pich-Polak. — Oesterr, Moth* 
Ztg., 1 (1894), No. 4, p. 37. 

Determination of acidity of milk (Determinazione del grado di acidi del latte)? 
Schaffer, Transl. by N. Bochicchio. — Staz. Sper. Agr. Hal., 26 (1894), No. 2, pp. 
164-167 . 

The volatile fatty acids of butter as determined during twelve successive 
months (Determinazione periodica degli acidi grossi volatili net burriprodotti durante un f 
intera amiato), L. Cantoni and L. Caroano .—Staz. Sper. Agr » Ital., 26 (1894), No. 
2, pp. 131-137. 

The cause of bitter cheese (Die Ursache des (i Biiterwerdms” des Eases), E. VON 
Freudenreich.— Moth, Ztg., 8 (1894), No. 16, pp. 230, 231 . 

Bacteriology and microbiology in their bearing on dairying (Ueber die Bakieri- 
ologie und Mikrobiologie in ihrer Amvcndung auf das Molkereigewerbe), L. Adametz,— * 
Oesterr. Molk. Ztg., 1 (1894), No. 4, pp. 34, 35. 
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Report for 1393 of the dairy institute at Hameln, Germany (Bench t iiber die 
Thatigheit und Finricktung ties MiIchivirtsckaftlichen Institute sn Hameln fm das Jahr 
1398), P, Vieth .—Abs. in Molh . 2%., 5 (^), No. 17, p. $70. 

Report for 1893 of’ the dairy experiment station at Freiburg ( IJactiviU de la 
Station laitUre de Fribourg en 1893), E. be Vevey. — Freiburg: Imprim. et Ubr , de 
Voeuvre de Saint-Paul, 1894, pp. 57. 


TECHNOLOGY. 

The water-soluble carbohydrates of malt (Die umsserlosUehen Eohlehydraie dea 
Maizes'), G. Dull. — Ztschr . ges. Brauw., 17, pp. 79-81; ahs. in Chem . Centbl, 1894, I, 
No. 16, p. 788. 

Report on experiments in wine-making in 1892 (Rapport sur dets experiences de 
vinification en!892), E. Kayser. — Bui. Min. Apr. France, 13 (1894), No. 1, pp. 67-79. 

Researches on mannited wines ( Rechercb.es sur les vins mannitds), U, Gayon.— 
Bui. Min. Agr. France, 13 (1894), No. 1, pp. 118-124. 

AGRICULTURAL ENGINEERING. 

An elastic draft hitch and dynamometer (Stassfianger mit Kraftm esser).—Full ling’s 
landw. Ztg43 (1894), No. 4, pp. 125,126 

Tests of farm implements and miscellaneous machines in 1891 (Rapport sur 
les experiences effeciueesd la station d’essais de machines agricoles), Binglemann*—jBuZ, 
Min. Agr. France, 13 (1894), No. l,pp , 79-118 . 



EXPERIMENT STATION NOTES. 


Michigan Station. —The State hoard of agriculture at its last meeting discon¬ 
tinued the substation at Grayling, as a five years' trial had failed to demonstrate 
that the sandy pine plains of that region could he made profitable farm land. 

Ohio Station. —The Ohio legislature at its last session provided for the redemp¬ 
tion by the State of the bonds issued by Wayne County ($85,000 in amount) to secure 
the location of the station under a law which has been declared unconstitutional ; 
and also appropriated to the station for the construction of buildings $40,000, and 
for other purposes, $4,000, these appropriations to be available during the two calen¬ 
dar years 1894 and 1895. 

F. J, Falkenbach, chemist, is no longer connected with the station. 

Purdue University. —In view of the work that has already been accomplished, 
and of the contracts that have been entered into, the trustees are able to announce 
that the working laboratories recently destroyed by fire will be completed, and that 
every machine, tool, and piece of apparatus formerly in the laboratories and neces¬ 
sary to carry on the instruction and practice provided for in the catalogue will be 
in place and ready for use before September 14,1894. 

Rhode Island College,— On April 19 tbe State legislature passed an act author¬ 
izing the State treasurer to pay to Brown University the sum of $40,000, in consider¬ 
ation of which the university was to make over to the State the original grant oi 
1862, and to withdraw from the United States Supreme Court its suit for the Morrill 
fund. This has been done, and the institution at Kingston now stands as the Agri¬ 
cultural and Mechanical College of Rhode Island, with adequate means of support 
on a college basis. By means of this addition to its resources the college will he 
■enabled to greatly increase its facilities for instruction, adding machinery and tools 
to its mechanical outfit and stock, and a dairy to its agricultural department, as 
well as to enlarge its library. 

South Carolina College. —The main building of Clemson Agricultural College, 
which cost $80,000, was destroyed by fire May 22. The fire originated in the museum 
on the third floor of the building. The large amount of combustible material made 
it im|>ossible to save the building. The other buildings of the college were saved, 
which will enable the work of the college year to be completed. The work of recon 
structkm will begin at once. 

Entomologist of U. 8. Department of Agriculture.— C. V. Riley, for fourteei 
years entomologist of this Department, has resigned. L. O. Howard, formerly 
assistant entomologist, has been appointed his successor, and C; L. Marlatt, assistant 
entomologist. 

Fertilizer inspection and analysis in Georgia.-Tb bulletins Nos. 27 and 28 
of the department of agriculture of Georgia, G. F. Payne, State chemist, briefly dis* 
cusses the valuation of fertilizers and reports analyses of 502 fertilizing materials,, 
including mixed fertilizers, kainit, muriate of potash, bones, and cotton-seed meal. 

Pentosans in vegetable materials. —The discovery within the past-few years 
of pentosans as a frequent constituent of plants is a matter of special interest to 
agricultural chemists from the fact that it is a contribution to the knowledge of th« 
constitution of the so-called nitrogen-free extract of feeding stufis, which has been 
so imperfectly understood. Dr. G. de Chalmot, assistant chemist to the Virginia- 
department of agriculture, has taken a prominent part in the investigation of this 
subject in this country, and a brief review is here given of his published papers 
(Am, Ghem. Jour15, }))>. 21, 176, and 16, p. SIS; and Jour. Am. Cliem. $oc,, 15, p. 61S), 

irn 
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As to the origin of. pentosans in plants he lays down the general proposition that 
they are either a direct product of the assimilation of carbonic acid or that plants 
have the power of transforming hexoses into pentoses. Bayer’s theory of assimila¬ 
tion makes the first proposition conceivable. In studying this question soluble 
pentoses, which could be identified as migratory substances, were sought, and these 
were found in the leaves of plants belonging to 30 widely different families. In the 
recognition of these soluble pentoses the qualitative furfurol reaction was not suffi¬ 
cient, since hexoses also give traces of furfurol. The furfurol was estimated quan¬ 
titatively by a colorimetric method especially devised for this purpose, and was found 
to be in excess of that which could be yielded by the hexoses alone. Consequently 
the conclusion was that soluble pentoses were present. These soluble pentoses are 
easily diffusible through membranes permeable to water, and are not precipitated by 
basic acetate of lead. Hence it is believed that they are simple sugars of the formula 
C5H10O5. They were found in the leaves and the colorless portion of the bark. The 
amount found was very small, ranging from 0.008 to 0.4 per cent of the green parts. 

The author suggests that the pentoses may be formed and temporarily precipitated 
in the leaves (like starch) and gradually removed. If this were true there should 
be more pentosans in the leaves in the evening than in the morning. No difference 
was found between the absolute amounts of pentoses in similar portions of the same 
leaves collected in the evening and in the morning. The plants used were corn, 
white oak, and nasturtium ( Tropmlum ). The author concludes that pentoses are 
not formed as a direct product of assimilation, which is in agreement with E, 
Fischer’s hypothesis that glyceric aldehyd is an intermediate product. 

Investigations made on seeds germinating in the dark showed that in the case of 
peas and corn the pentosans increased during germination, and that to a certain 
extent these migrated from the seed to the stem and root of the plantlet. Soluble 
pentoses were also formed and a method had to he devised for recognizing these, 
owing to the presence of methyl pentoses. In the seeds of Iropceolum majus the pen¬ 
tosans materially decreased during germination, behaving in this respect like starch. 

Observations on leaves, corn cobs, and oak wood indicated that pentosans increase 
as the plant develops, but are only formed in living organs. They do not increase in 
wood afterit is formed, and large amounts do not appear to he essential to lignifica- 
tion. For instance, in the wood of Tsuga canadensis only 6 per cent was found. No 
relation could be traced between the quality of wood and the amount of pentosans 
present. The only general rule developed in the investigation of 27 kinds of wood 
was that the wood of conifers contains less pentosans than that of dicotyledonous 
trees, there being 10 per cent or less of pentosans in the former and from 17 to $4 
per cent in the latter. 

Recent works by station workers.-— In Botanical Gazette (vol XIX): Op poi¬ 
sonous plants, B. D. Halsted, p, 200. 

In Garden and Forest (ml. Vll): Agricultural changes in central New York, L. IL 
Bailey, p. 302. 

In Science (voL XXIII): The sembling of a large native moth (Teha pohjphemus), 

H. Garman, pp. 156,157; The employment of disease-causing microbes for the destruc¬ 
tion of field mice and similar vermin, G. McCarthy, p. 158,* Importance of structural 
details in the study of plants, W. W. Rowlee, pp. 155, 156. 

In American Florist (1894, No. 310): A palm leaf blight, B. D. Halsted. 

In Mural New Yorker (May 12, 1894): Breeding of sheep, figs. 2, C, C. Georgeson, 

I. P. Roberts, and J. A. Craig; A potato scab experiment, R. J, Coryell; Buffalo tree 
hopper on apples, M. V. Slingerland. 

In Irrigation Age (May, 1894): Experimental farming in Utah, J. W. Sanborn; 
(June, 1894), Simple earthen dams for irrigation reservoirs, S. Fortier. 

Spraying crops; why, when, how, C. M. Weed. New York: Orange Judd Co., 2d 
ed., 1894, pp. 125, paper. 

Fungi and fungicides, C. M. Weed. New York; Orange Judd Co., pp. 222, 90* 
illus., 12 mo,, cloth. 



LIST OP PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRICULTURE. 

JUNE, 1894. 


Division of Botany : 

Contributions from the TJ. S. National Herbarium, vol. in, No. 2, 

Bulletin No. 15.—The Russian Thistle. 

Office of Experiment Stations: 

Experiment Station Record, vol. v, No. 10. 

Division of Statistics: 

Report No. 116 (new series), June, 1894—Report of Statistician,, 

Division of Vegetable Pathology: 

Bulletin No. 17.—Peach Yellows and Peach Rosette. 

Weather Bureau: 

Monthly Weather Review, April, 1894. 

Miscellaneous Report.—Report of Wrecks which Occurred on the Great Lakes 
from December 17, 1885, to November 15, 1893. 

Office of Road Inquiry: 

Bulletin No. 5.—Information Regarding Road Materials and Transportation 
Rates in Certain States West of the Mississippi River. 

Bulletin No. 6.—Information Regarding Roads, Road Materials, and Freight 
Rates in Certain States North of the Ohio River. 

Bulletin No. 8.—Earth Roads: Hints on their Construction and Repair. 
Division of Accounts: 

Regulations Governing Transactions with the U. S. Department of Agriculture, 
with Extracts from the Revised Statutes, Decisions of Comptrollers, etc. 
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JUNE, 1894. 


The Connecticut Agricultural Experiment Station: 

Seventeenth Annual Report, 1893. 

Stores Agricultural Experiment Station: 

Sixth Annual Report, 1893. 

Agricultural Experiment Station of the University of Illinois; 

Bulletin No. 33, June, 1894.—The Chinch Bug in Illinois, 1894; Alkaline Tablets 
for Testing the Acidity of Cream; Certified Tests of Dairy Cows. 

Kansas Agricultural Experiment Station : 

Bulletin No. 46, May, 1894.—Rusts of Grain, u. 

Massachusetts State Agricultural Experiment Station: 

Bulletin No. 52, June, ^1894.—Meteorological Summary; Fertilizer Analyses, 
Hatch Experiment Station of the Massachusetts Agricultural College: 

Meteorological Bulletin No. 65, May, 1894. 

Montana Agricultural Experiment Station: 

Bulletin No. 1, March, 1894.—Organization; Announcements. 

Bulletin No. 2, May, 1894.—Smuts of Wheat, Oats, and Barley. 

North Carolina Agricultural Experiment Station: 

State Weather Service Bulletin No. 55, April 30,1894.—Meteorological Summary 
for April, 1894. 

Ohio Agricultural Experiment Station: 

Bulletin No. 52, December, 1893.—Meteorological Summary for 1893. 

Bulletin No. 53, March, 1894.—Field Experiments with Commercial Fertilizers.. 
Twelfth Annual Report, 1893. 

South Carolina Agricultural Experiment Station: 

Bulletin No. 16 (new series), April, 1894.—Experiments with Tomatoes. 

Texas Agricultural Experiment Station : 

Bulletin No. 29, December, 1893.— Effects of Cotton Seed and Cotton-seed Meal 
on Butter, Beef Tallow, Lard, and Sheep Suet. 

Sixth Annual Report, 1893. 

Agricultural Experiment Station of Utah: 

Bulletin No. 29, May, 1894.—Irrigation: Amount of Water to Use; Relative 
Feeding Yalues of Timothy, Lueern, and Wild Hay. 

Bulletin No. 30, June, 1894.—Narrow vs. Wide Nutritive Rations for Horses. 
Agricultural Experiment Station of the University of Wisconsin: 
Bulletin No. 39, April, 1894,—Noxious Weeds. 

1106 



EXPERIMENT STATION RECORD. 

Vol. Y. m. 12. 

The present number completes the fifth volume of the Experiment 
Station Becord. The list of abstracts included in this volume com¬ 
prises 267 bulletins and 43 annual reports of 55 experiment stations in 
the United States. 67 publications of this Department, and 227 foreign 
articles. The total number of titles abstracted is 973, classified as fol¬ 
lows: Chemistry, 46; botany, 42; bacteriology, 4; zoology, 6; miner¬ 
alogy, 1; meteorology, 36; water and soils, 36; fertilizers, 72; field 
crops, 155; horticulture, 84; forestry, 10; seeds, 16; weeds, 8; diseases 
of plants, 66; entomology, 74* foods and animal production, 119; vet¬ 
erinary science, 18; dairying, 89; agricultural engineering, 18; tech¬ 
nology, 4; and statistics, 69* There are also 1,514 titles of foreign 
articles not abstracted. 

As in previous volumes, the index has been made sufficiently detailed 
to serve as a guide to the contents of all the publications abstracted. 

The following general statistics of the experiment stations in this 
country may be of interest in connection with the accounts of their 
work presented in the Becord. The figures given are for the year 1893, 
the period covered by most of the publications abstracted in this 
volume. 

Agricultural experiment stations are now in operation in all the 
States and Territories. Excluding branch stations, the total number 
of stations in the United States is 55. The total income of the stations 
during 1893 was $950,073, of which $705,000 was received from the 
National Government. The stations employ 532 persons in the work 
of administration and inquiry. The number of officers engaged in the 
different lines of work is as follows: Directors, 70; chemists, 119; agri¬ 
culturists, 54; horticulturists, 62; farm foremen, 25; dairymen, 7; bot¬ 
anists, 37; entomologists, 42; veterinarians, 26; meteorologists, 13; 
biologists, 11; physicists, 4; geologists, 4; mycologists and bacteriolo¬ 
gists, 5; irrigation engineers, 4; in charge of substations, 33; secre¬ 
taries and treasurers, 25; librarians, 8; and clerks, 27; There are also 
25 persons classified under the head of “miscellaneous,” including 
superintendents of gardens, grounds, and buildings, apiarists, herds¬ 
men, etc. 
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notes... 659 

Acetate of iron for hogs poisoned by cockle 

seed.. —.. 813 

Acetic acid bacteria, botanical study. 650 

fermentation, investigations. 254,441 

Acid digestion of soils, vessels for, U. S.D.A. 511 

in vinegar, determination. 647 

number and rancidity of butter... 955,1023 

phosphate, analyses, Ga.. 737 

La... 801 

Miss.... ■ 737 

H. J . 288 

N. O .. 976 

S .0 ............. 970 

for cotton, S. C..... 976 

sweet potatoes, Bel. .. 780 

wheat, Del... 780 

potassium tartrate for standardizing 

'■ solutions...■—.. 817 

solutions, standardizing, XL S.D.A..- 511 

Acidimcter, Domic’s, for milk examina¬ 
tion... 440,928 

in dairying. 440,541 

Acidimetry and alkalimetry, methods...... 253 

Acidity of bread, studies.*. 727 

milk, determination..- 928,963,1101 

XT. S. D. A.. 511 

Acids, addition to must and wine. 735 

in butter......... 954 

Acremonium sp., notes, Mass. State....... 192 

Acrobasis vacainii, notes, IT. S. I). A. 800 

Actiasluna , notes, TJ. S. X). A...— 101 

Actinowycosw. (See Lumpyjaw.) 

Actinonema rom\ notes, JST, J ..... .. 400 


Page. 


Actiitm, lappa, notes, K. J->.. 398 

Adulterated and abnormal milk, distinction 540 

butter, examination_ 727,922,1097 

Adulteration laws in Dublin. 258 

of bran. 264,927 

butter. 129,1033 

and cheese, preven¬ 
tion... 655 

detection. 450, 655 

cattle foods... 537 

feeding studs .. 737 

fertilizers, H. C. 861 

ground feed, Mich. 794 

Thomas slag, de¬ 
tection .472, 

696,1029,1097 

linseed meal. 913 

lubricating oils, detection. 454 

milk, detection... 824 

Wis. 507 

whey test. 354 

with condensed milk 109 

olive oil. 129,454 

JSddium elatinum on dr trees.. 257 

grossvlanw, notes, Mass. State... 193 

levcospermum , notes. 348 

Aeration of milk, Xnd... 82 

Tt. 322 

Aerators of m ilk, tests. 1054 

Yt. 322 

Aerobic fermentation of manure. 147,149 

African date palm, Cal...... —... 589 

grasses, new species. 648 

millet, culture experlmcntx, La ... 176 

peanut, culture oxperimontH, La .. 176 

Afromendoneia, anatomy... 127 

Agallia mnguineolente, notes, Iowa. 62 

Agarima camimtitris, notes. 803 

delhviomix, notes, XT, S. D. A.. 611 

mclleus, notes, XT. 58. D. A.. 611 

Agave americana , notes, U. S. D. A... 94 

decipiens, n. sp., notes, IT. S. D. A..92,93 

heterocan tha, notes, IT. S, I). A__ 94 

rigid# var. sisa lana, n otes, XT. S. D. A. 92 

undetermined species, U. S. D. A. 94 

Age, influence on germination of seed. 1080 

Aging of wines.'.. 350 

Agio of field crops in India 354 

■ Affioattpora taleola on oaks.. .v.926 
Agricultural and hygienic . laboratory, at ' 

CourtroipBelgiuniu - —, .•"556 

■ changes in,central .Hew York.,’''1104., 
chemistry,' progress, in. e 1 224,638 
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Agricultural Chemists, Association of Offi¬ 
cial . 510 

College, Aas, Norway, report. 931 

Dalum. 523 

Colleges and Experiment Sta¬ 
tions, convention at Chi¬ 
cago . 269,272 

congresses at Chicago. 269 

development of Bosnia and 

Herzegovina, IT. S. IX A. 1088 

education in Denmark. 609,929 

Great Bri tain... 543 

notes on. 942 

engineering, abstracts of arti¬ 
cles.: 87, 

215, 415,507, 606, 689,796,1002 
experiment station at Halle. 457,555 
stations in— 

Belgium. 550 

Germany. 441 

Bussia... 827 

Pair, German... 547 

In stitute, Nation al, of Fran ce. 627 

of Gottingen Uni¬ 
versity. 657 

laboratories in Belgium . . 550,551 

plants, manuring... 255 

products, American, German 

imports, U. S.I). A 799 
and feeding stuffs, 
Belgian exports.. 262 
exports, XT. S.I). A. 798 
exports and im¬ 
ports, 1892 and 
1893, U. S. D. A ... 612 

schools and colleges in United 

States, U.S.D. A... J006 

in Prussia. 262 

Society, German. 547,663 

Boy al Danish. 740 

Soils, Division, U. S.I). A. 831,1034 

valuation. 1098 

station at Laon, France, 
report....... 931 


statistics for Prussia, 1892. 262,1033 


the United King¬ 
dom,U. S.D. A 221 
Great Britain, 

1893 . 133 

India,U.S.D. A. 221 

study of Tunis.. 441 

value of hairy vetch. 436,627 

Agriculture and forestry in Bussia. 543 

Belgian National Library. 2 

board of, in Great Britain. 740 

Commissioner of, Korway, re¬ 
port for 1892 .. 541 

degree in, at Cambridge. 1035 

department of, Norway, report . 441 

economic, anew factor in, Ill.. 855 
foreign, notes, U. S. D. A ...... 221 

G. ViJle’s views on .. 062 

Illinois School of. 542 

in Angora. 355 


Page. 


Agriculture in British India. 441 

China,, U. S. D. A. 798 

New Zealand. 929 

Russia. 441,827 

the Caucasus, U. S. D. A- 221 

Netherlands, 1890 . 262 

United States. 202 

of Idaho, relations of meteorol¬ 
ogy, Idaho . 857 

Massachusetts, index. 543 

relation of chemistry, Fla. 569 

Russian Ministry of. 827 

scien title development, Fla- 569 

text-book..’. 441 

tropical, text-book. 350 

without animal husbandry.. 656,823 
Agriculturist, report, Ala. College ....... 415,797 

Midi... 680 

Minn. 324 

Va. 797 

Agrilug ruficottis, notes,'N. <J. 403 

Agronomic Institute at Gembloux, experi¬ 
ments.... 141 

Agropyrum glaucum, notes, Cal. 577 

sp., notes, IFyo.. 679 

Agrostis vulgaris. (See Bedtop.) 

Agrostologist, U. S.D.A., appointment- 834 

Ahlborn-Babcock milk test. 656 

Air, compressed, for transferring wash, so¬ 
lutions. 386 

confined, cultures in. 845 

effect on rancidity of butter. 1023 

from great altitudes, bacteriology_ 345 

gaseous nitrogen of, assimilation by 

microbes. 1010 

heated, treatment of beet chips with. 735 

microorganisms. 435 

secondary nitrogen products formed 

during combustion. 1026 

origin of oxygen in.. 345 

temperature of upper regions. 819 

Alabama Ganebrake Station, bulletins... 581,586 

notes. 442,825 

College Station, bulletins . 47,63,73,78, 
287,289,298,577,583, 
592, 785,862, 897,981 
reports....... 415,797 

Alaska, notes.,............ r ................. 737' 

Albumen, Coagulation ............__.... 344 

dissolving enzyme in young 

plants... 1027 

egg, artificialdigestion_... 536 

bacteriological and chem¬ 
ical studies.. 223 

fractional crystallization .. 922 

mucoid substance in. 727 

blood, analyses, Conn. State- 777 

“ Alburaose ” milk. 734 

Albumoses, nutritive value. 257 

Albuminoid bodies in the plant, formation. 648 

digestion..*.. 654 

matters, constitution... — ... 727 

nitrogen in corn plant, Ark... 488 
feeding stuffs..... 465 
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Albuminoid requirements of man. 1031 

substances from blood of ani¬ 
mals. 438 

Albuminoids and extract in milk, determi¬ 
nation . 817 

conservation by fat.. -. 130 

digestibility and metabolism 

as affected by salt ... 259,531 

dissociation and formation of 

urea in the body. 3100 

formation of glucose from ... 259 

in cowpea, Ark. 489 

milk, nomenclature. 950 

the human body, decom¬ 
position during hunger.. 259 

of feeding stuffs, assimila¬ 
tion . 258 

food, digestion in different 

rations . 534 

Alcohol and glycerin, in natural wines .... 824 

Alcoholic fermentation, as affected by- 

calcium sulphite. 018 

potassium bisulphite. 018 

ferment, morphology and physi¬ 
ology. 435 

Aldehyde, influence on activity of plants .. 049 

Alder aphis, woolly, notes, M. H. 04 

grafting in open air. 1018 

• insects affecting. 438 

Aletia ccylina, notes, XT. S. I). A. 517 

AUuroclicus eocois, notes, U. S. IX A. 327 

Aleuronat for making bread rich in albu¬ 
minoids...;- 733 

Aleyrodes citrifolii, notes, Lai. 409 

Alfalfa, analyses, 1ST. C. 04 

and Hungarian grass silage, prepa¬ 
ration, Utah. 52 

culture experiments, Utah. 38 

d ry an d di gestihle m after in, Colo.. 1071 

hay, analyses, Colo. 1074 

notes ... 025,808,910 

Cal.'. 577 

Colo.... 871 

Ivans.. 881 

La,.■.. 161 

Wyo..:. ' 679 

root disease.... . 348 

worm in "Wyoming, notes, U. S.D. A. 514 

vs. corn,* Colo. 1071 

Algae, assimilation of freo nitrogen by_ 649 

composition. 923 

fresh-water, Minn. 659 

thread-like, anatomy of cells ....... 345 

Algerian sheep. 439 

Alkali, caustic, action on pepsin ferment . 729 

explanation of terms relating to, N: 

Mex. 1002 

phosphates, manufacture..... 255,436 

soils, reclamation ... 351,1029 

with gypsum on, 

Cal. 569 

solutions, standardizing, U.S.IX A. 511 
Alkalies and lime, action on invert sugar.. 251 

phosphates of. prepara tion of phos¬ 
phorus from, by aluminum._ 817 


Page. 


Alkalimetry and aeklimetry, methods. 253 

Alkaline copper solutions for reducing su¬ 
gars . 1026 

phosphates, volumetric determi¬ 
nation . 252 

sugar solutions, effect of heating. 344 

Alkaloid, deliquescent, in white lupine- 252 

Alkaloids, determination... 252 

furfurol reactions. 126 

in plants. 433 

of cacao, determin ation. 817 

Gelsemvwm sempervirens . 252 

the seed of white lupine. 252 

AUorhina nitida , notes, Md. 085 

sohrina, notes, Arias. 992 

Almond grafted on cherry ... 1089 

Almonds, notes, Cal... 586,587 

N. Y. Cornell.,. 584 

varieties, La. 190 

Alpine experiment garden in Austria. 657 

plants, leaf structures. 434, 923 

rose, sclerotium disease. 1099 

Alsike clover, culture experiments, Cal_ 577 

Utah.. 38 

for bees, U. S. 1). A. 102 

notes, Colo. 870,871 

seed germination tests_910, 911 

Alternanthera ap., notes, !N. J... 401 

Alternaria brassier nigrescens on melons .. 731 

notes, JST. J. 400 

Alueite of cereals in France. 1030 

Alum for rose chafers, U. S. I). A. 328 

Alumina and iron in mineral phosphates, 

determination.. 126 

hydrated phosphate, for fertilizer 

manufacture ... 430 

in impure tartrate solutions. 433 

Aluminum, action on chlorides and sub 

’ phates .........- 817 

A malanchier canadensis, notes, Ala, Cane- 

brake . . ..... 586 

Amanita pantherina, poisoning by.. 820 

Amarantus alba , notes, Nev . 497 

blitoidcs, notes, Nev.. ' 497 

chlarstachys, notes, Nev. 497 

retro fleams, notes, No.v ... 497,911 

Ambrosia artemisiarfolia, notes. 911 

American arbor vita*, notes,Pa.. 54 

" canary grass, analyses, N. O __ 64 

Cheddar cheese.. 543 

Chemical Society. -. 458 

clover in Germany. 731 

seed, examination.- 911 

origin....... —... 911 

Forestry Association, annual 

meeting..'.... ■ ■ ; 659 

ginseng. L... 128 

Holdornoas, milk ................ 945 

Ram bo apple, identity......... — 1099 

■, seed tests, summary........., '.1037, 

■. silkworm moth,.notes,:'S.Baku.... V 206 

system of husbandry-....-.....- ■ 656 

yew, notes, Pa—- '54 

Amide nitrogen in corn plant, A;rkv-.■' '488 
Amides in cowpea, Ark a «> A.,.,,, A ..... A> / 489 
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647 

153 


614 


259 


Page. 

Ammonia, absorption by different kinds of 

litter. 344 

assimilation by beans. 225 

compounds, nitrogen in. 464 

determination by the colorime¬ 
ter...... 3026 

for preserving milk samples- 124 

from animal refuse, peat, etc., 

preparation... 436 

in ammoiriacal gas liquor, deter¬ 
mination. 

liquids containing sulphides or 

cyanides .-. 

manure teachings .. 

the soil, production * by mi¬ 
crobes ...... 

stomach, effect on hydro¬ 
chloric acid content- 

Ammonia cal copper carbonate— 

as a fungicide, N. J... 400,401 

effect on peach foliage, N. Y. Cornell... 684 

for apple scab, N. Y. Cornell. 683 

and bitter rot, Ark-- 1076 

tomato blight, Ela. 790 

preparation, Del.. 592,1077 

and use, S. Dak. 206 

use. 629 

Ammoniacal cyanide of mercury, in quanti¬ 
tative analysis... 817 

gas liquor, ammonia in. 647 

Ammonium and copper carbonate for potato 

rot, Vt.. ....•. 

carbonate for preserving milk 

samples... 

chloride, behavior at tempera¬ 
ture of water hath... 

citrate bath for digestion of 

phosphates. 

solubility of insoluble 

phosphates.. 

nitrate for imeserving milk 

samples..... 

phosphate, analyses, La... 

sulphate. (See Sulphate of am¬ 
monia.) 

superphosphate, purchasing... 

Amoimnn, notes.....655,915 

Amtkomyia, sp., notes, IT. S. D. A. 101 

Amygdahts ander&onii, notes, Cal. 589 

Amyloid in milk..... 949 

A my loin, test for...... 818 

A naerobic fermentation of manure.147; 149 

Analyses and tests at Halle Station, prices 
charged 


307 


124 


647 


386 


355 


124 

861 


651 


uffs, Can. 

... 364 

.... 631 

Mass. State 

66, 


75,76, 499 

N.J. 

... 410 

Okla. 

... 292 

Utah. 

77 

Yt. 

. 312,316 

, Ala. College- 

... 289 

Cal.............. 

... 575. 

Ind... 

... 352 

Ey. 

... 290 


Pave. 

Analyses of fertilizers, Md.. 164 

Mass. State. 164, 486 

Mich. 290 

N.J. 288,390 


N.Y. State... 164,290,487 


N. C. 290 

K. 1. 290 

Yt. 164,291 

Analysis, errors in .. 1097 

methods for buttter... 104,1.09,126,260 
canned vegetables, 

U.S.D.A. 220 

milk.... 304,107 

and milk prod¬ 
ucts... 259 

soils at Gembloux .. 556 

Cal.. 562 

sugar beets. 538 

water. 127 

wine. 127 

of Holland stations_ 673 

Analytical Chemists, Swiss, annual meeting 433, 

543 

laboratories of Belgium. 552, 553 

methods, N.J. 384 

work, extractor for. 483 

Ananassa saliva , notes, IT. S. D. A... 92,93 

An am tristis , notes, N.J. 405 

Anatomical structure of flowers of cruci¬ 
fers. 923 

wood in relation 
to year rings— 820 

variation in plants in different 

regions. 1097 

Anatomy and biology of phylloxera, recent 

works.... 1100 

comparative, of leaves. 650 

the stomachs of 
ruminants.... 722 

of cells of fungi. 345 

thread-like algas. 345 

Oornacem .. —.''. 8) 8 

tracheal system of hymen op- 

torus larvas....-....... X, ,. t) 1021 

woody and succulent OoTKpdsi*.''^^' 

tee . 923 

Androecium and gyncecium of grasses ..... 2p3 

of Philadelphia s.... 5p9 

A ndropogon furcatus, notes, Iowa.......... if 90 

virginicus, notes-.......... *63 

Angioaperms, formation of starch in. '434 

Angora goats, IT. S. D. A. 608 

Angoumois grain moth, notes, Del_..... 41.0 

N.J. 402 

U.S.D.A.. 327 

Animal blood, albuminoids andhmraatmea 

from. 438 

body, action of carbonic acid on 

diastatic ferments of. 732 

assimilation of lime and 

phosphoric acid by. 1020 

formation of urea in ........ 1101 

storing and excretion of iron 

by.... 1031 

cellulose, studies ....... . 252 
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Animal diseases, bacteria in. 734 

streptococci in, XT. ft. 1>. A. 511 

excrement, composition.. 142 

beat, sources. 438 

hide and tannin. 927 

husbandry, agriculture without. 656,823 

text-book.. 823 

industry and public health. 1046 

Bureau, IT. S. I). A . 511, 608,693 

nutrition, fat in. 258 

. parasites and kerosene, IT. S. D. A. 901 

production, abstracts of articles . 64,194, 
312,410, 499, 594, 686, 794, 884, 992,1079 

refuse, am mcmia pro pared from- 436 

statistics, collection in Switzerland 262 

Animals and meat, inspection, TT. S. IX A.. 608 

plants, exchange of gases be¬ 
tween . 729 

assimilation of inorganic food con¬ 
stituents... 822 

breeding.. 540 

buttermilk for fattening.“ 439 

cooking and steaming foods for.. 540 

d airy, ratio mil feedin g. 655 

determination of iron in ash of.. 817 

domestic, contagions diseases in 
foreign countries, U. 

S. I). A. 608 

horse chestnut, for- 439 

in Belgium in 1892, san¬ 
itary condition. 824 

laws concerning dis¬ 
eases, IT. 8. IX A- 608 

treatment of parasites 

of, IT. ft. D. A. 517 

pathogenic and toxico- 
genic, bacteria in, XT. 

. ft. I). A..... 512 

farm, condition and losses, U. 8. 

I). A. 1088 

feeding... ,823 

, number and value, IT. ft. I). 

. A.. 798 

feeding spores of stinking smut 

to.... 927 

herbivorous, usparagin in nutri¬ 
tion of. 532' 

injection of organic liquids into. 734 
inoculation for chnrboit......... 734 

leaves of locust mid laburnum as 

food for.. 1030 

milk from different kinds ... —. 824 

skim milk for fattening. 439 

spread of tuberculosis. 1046 

variation in price.. 441 

whey for fattening. 439 

Anise oil residue, digestion experiment_ 1032 

Anisopteryx ponYictaria,, notes, Mo *. 63 

Tenn.. 310 

Anisotropic microscop ic objects, estimation 

of refraction... 433 

A nnanas disease of sugar cane ...... —.. 1099 

Anomalalueicota , notes, NT J*.. 403 

Antaplaga kocbelei , notes, IT. ft. IX A __ 328 

Anthem-in cotula, notes, N.J... 398 


Page. 

Anthomyia beta?, notes, Great Britain_ 740 

Anthonomus musculus , notes, Md. 983 

pomorum , notes. Great Britain 740 

quadrigibbus, notes, Tenn..... 310 

Antbracnose, cure for... 731 

of bean. 629 

blackberry, NT C. 498 

cucumbers. Mass. State.. 192 

grapes. 847, 629 

NT H. 61 

N. C. 498 

raspberry.. 1037 

Me. 60 

NT C. 598 

tomatoes, Del.. 591, 788 

waterni elon, Bor d e a u x 

mixture for, Del. 788 

Anthracnoses, secondary spores, NT JT. 401 

Anthrax bacilli in milk. 720, 973,1045 

inoculation for. 353 

experiments for preventing. 1101 

of domestic animals, notes. 740 

Del.... 413 

S. Dak. 204 

Anthriscun nylvestris , notes. 449 

Anthurium spp., notes, NT J... 401 

Anthyllw viUneraria as a forage plant_846,820 

notes, Cal. 577 

Mass. State.... 171 

Antinonnin, preparation and use, 'NT Y. 

! Cornell.. 684 


Antisepsis, physiological. 1028 

Antiseptic abrastol in wines. 735 

properties of essences-..... 849 

value of ozone —. 823,902 

Antiseptics in dairying.. - -. 928,1047 

Ants as affecting fruits, XT. ft. I). A. 901 

Apanteles orgyim, notes, Ohio..... 311 

Aphalaria on celery, Mich.... 791 

Aphelenehm t olesistm, notes, XT. S.D. A .... 517 
Aphelinuft mali, notes, Ohio...........,.... BH 

Aphides, notes, Am... 992 

NT C. 498 

S. Dak. 206 

on cotton, notes, Ain. College... 63 

predaceous and parasitic ene¬ 
mies . 1031 

Aphis braaniem, notes, XT. S. D. A. 101 

celery, notes, Mich.. 791 

cucuinerix, notes, Md....» 685 

treatmentt, N. J...... 405 

euonywi , notes, Iowa .. 991 

farhesi , treatment, Mil...._...... 983 

orange, notes, La.. 409 

penicee-mger, notes, Del--- 592 

La. 190 

rumicic, notes, Xowa ..........- 991 

woolly alder, notes, NT II. 64 

Aphodius Jimetarius on muskrooms. 348 

Apiarian exhibit at Columbian Exposi¬ 
tion, IBS. IX A. 90C 

Apiarist, report, Mich.. 686 

It. I .. 793 

Axdculture experiments, IT. ft. I). A. 101 

Apocynum androsmnifoUum, notes, N. J' -.. ,,398 ' 






































































1128 


EXPERIMENT STATION RECORD. 


Page. 


Apoplexy of grapes..... 

parturient, of cows, Ala. College. 
Apparatus and process for sterilizing 


liquids..... . 435 

dairy,tests. 3054 

extraction. (47,1027 

for drying in hydrogen, X. J... 385 

fat extraction, NT. J.... 386 


Page. 

Apples, insects affecting, Term. 310 

powdery mildew, Iowa. 830 

seedling, Ark.. 1075 

varieties, Ala. College. 200 

Cal ... . 586,587 

Colo. 870,871 

La. 300 

Me. 085 


filtering and washing pre¬ 


cipitates.. 539 

meteorological stations. 819 

obtaining oxygen and ni¬ 
trogen . 433 

organic analysis, new forms 922 

sand culture. 755 

laboratory. 457,922 

poison, in liymenopterous in¬ 
sects . 1100 

spraying, notes, X. <f. 402 

X. Y. State ... 987 

X.C.. 498 

Vt.• 988 

sterilizing. 254,440, 541,656,1050,1051 
sulphurated hydrogen... 251, 538,728 

Apple, Am erlean Kambo, identity.. 1099 

blossom weevil, notes, Great Britain» 740 

borer, treatment, X. J... 402 

canker, notes.. -..... 1030 

cedar, notes, Pa. 62 

cureulio, notes, Term .. 310 

decay, notes, 1ST. J... 401 

diseases, X.Q. 497 

formation of saccharose during 

ripening ..... 728 

insects, repression. 438 

Kai, notes, Cal...... 586 

maggot, notes, X. H.. 64 1 

(edema, notes, X. Y. Cornell... 879 ! 

orehar&s, spraying.. 663 ; 

1ST. Y. Cornell .. 683,684 | 

pectin,sugar from .... 648 

plum cureulio on .. 937 

pomace as food for cattle... 439 

powdery mildew, notes, Iowa. 989 

scab, notes .. 629 

■ Ark.-. 1076 j 

Conn. State. 878 I 

Mass. State... 194 i 

X. H.... 60,61 | 

X. Y. Cornell-- 683 ! 

X.C.-. 497 

treatment, Conn. State. 877 

Me...... 1077“' 

Yt ..308 

sucker*. notes.. 740 

tree borer, round-headed. Mcl. 685 

tent eaterpiliar, notes, X. H_.... 64 

X. C. 498 

trees, newly planted, pruning...... 925 

twig blight, notes, Mass. State..... 194 

worm. (See Codling moth.) 

Apples, brown spot of, Vt....... 308 

cold storage... 729 

composition at various stages. 728 

growth and ripening......._... 729 


Mass. Hatch. 302 

X. Y. Cornell.. 584 

Oreg. 877 

Pa. 53 

adapted to Arkansas_ 1075 

subject to bacterial dis¬ 
ease ............ 1019 

woolly louse, Tenn................ 310 

Applied Chemistry, International Congress 

of.. 660 

Apricot diseases, studies. 422 

A pricota, varieties. Cal. 586,587 

Colo. 870 

La. 190 

Utah —.. 081 

Aquatic hemiptera, stridnlant. 821 

Aqueous solution of potassium iodide, prep¬ 
aration. 461 

Arable soils of Aisne, Prance... 902 

valuation. 418 

water content after prolonged 

drought. 650 

Arata’s method of detecting coloring sub¬ 
stances in wine. 1097 

Arbor day in Xew Zealand. 263 

Arbor vitce, American, notes, Pa. 54 

Chinese, notes, Pa. 54 

Siberian, notes, Pa. 54 

Tom Thumb, notes, Pa. 54 

Arboriculture school at Paris... 131 

AretieXerth America,butterflies common to 1037 

Argentine llepublic, sheep• breediug in. 1033 

Arizona Station, bulletins. 992,1002 

j Arkansas Station, bulletins. 174, 

487,48S, 500, 995,1070,1075,1076 

Talley Substation, report.. 870 

Army worm, notes, X. Mex. 984 

U.S.D.A .. 101 

repression, Iowa.. 984 

wheat, bead, notes, Iowa. 989 

Aromatic bacillus of cheese, Iowa. 208 

Arrhenathcrum elatior, smut. 821 

Arrowroot, St. Vincent, notes. 348 

Arsenic, influence on plants..1011 

white, as an insecticide, Ala. Col¬ 
lege .■... ' 63 

Arsenical spraying of fruit trees in blossom, 

U.S.D. A... 517 

Arsenites. (See also London purple and 
Paris green.) 

and lime for sweet potatoes, X. J. 403 

as insecticides, U. S. D. A. 516 

for cureulio and codling moth, 

Del. 593 

leaf folder and leaf skeleton* 
igier,.Iowa'.................> : 990 

fall cankerworms, Me .. 63 
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Arson it us for strawberry weevil, Del,..... 701 

sugar-beet web worm, Hobr .. (52 

Artemisia maritima , notes. 128 

Arthrolytus apatelm , notes, Ohio. 811,012 

Artichokes, analyses, Mass. State. CO 

canned, analyses, IT. S. I>. A- 220 

Jerusalem, analyses, Mass. 

State. 171 

culture experi¬ 
ments, Mass. 

State. 171 

propagation. 1009 

Artificial butter, transmission of disease by 1046 
cultures of an entouiogenous fun¬ 
gus . 1037 

Melanconimn fuliffi - 
neum , TN7Y. Con.eJ 1. 880 

digestion, as affected by chloroform 782 

methods. 465 

. of protein in feeding 

stuffs.". 1022 

manures for asters, Conn. State.. 879 

Arundinaria macrospenna , analyses, 1ST. C.. 64,65 
Asbestns for filtration of juices and sirups. 849 

Aselepiadaceai, notes. 965 

Ascomycetes , JZurotiopsis genus. 928 

Ash analyses of seed of white clover, kid¬ 
ney vetch, and timothy... 498 

constituents and nitrogen in beech as 
affected by seed produc¬ 
tion . 256 

of figs, Cal. 301 

in corn at different cuttings, Iowa. '977 

plant, Ark. 488 

cowpea, Ark..—... 489 

East India rape seed. 1022 

feeding stuffs, determination. 458 

n i i lk of d ifferent breeds. 945 

mountain, rust. 450 

of heart and sap wood of leafy trees. 437 
milk, as affected by calcium phos¬ 
phate in food. 639, 971 

lime and phosphoric acid in. 639 

normal feces...,. 732 

olive oil refuse. 728 

plants and animals, determination 

of iron in. 817 

source and function,.- 1027 

refuse In manufacture of olive oil, 

composition. 728 

saw fly, notes, 'S,* I)ak.. 208 

trees, class ideation and cultivation.... 1099 

tree sphinx, notes, 8. Dak.... 200 

TT.S.D. A.... ....... 101 

Ashes, analyses, Ala. College. 290 

Cal... 562 

Conn. State_.....- 777 

La... 861 

Mass. State ...._..... 164,487 

H.J.... 57i 

It. I... 290,572,775 

Vt.. 164,291 

black-jack, analyses, Ala. College ... 290 

Canada, unleaehed, for tobacco, Conn. 

State. 865 


I'age. 


Ashes,* corncob, analyses, Maas. State....... 164 

cotton-hull, analyses, Conn. State- 777 

La ............ 86.1 

Mass. State ... 1*64 

for potato scab, It. I .... 590 

for tobacco, Conn. State.863, 865 

in wheat and oat straw. 145 

ivory, analyses, Mass. State. 164 

limekiln, analyses, Mass. State. 164 

pine-cone, analyses, Ala. College- 290 

winter and spring application to 

newly seeded meadows, It. I.. 779 

Asopia co8talis, notes, Iowa. 989 

Asparagin, behavior in the body. 732 

nutritive value for herbivora.. 438, 532 

Asparagus beetle, notes, Md. 685 

1ST. J. 402 

canned, analyses, IT. S. I). A. 220 

culture, TST. C. 1085 

varieties, Ala,. College. 785 

La. 189 

Aspen, ash analyses of wood and bark. 256 

Aspergillus glaucus, for producing core- 

• britis, La. 203 

niger, notes. 902 

Del. 603 

Aspidiotus aurantii, notes, La... 409 

eit.i inm f, notes, La. 409 

ficus, notes. 409 

nerii, notes, La.. 409 

perniewsus , notes. 935 

IT.S.D.A. 900 

Aspidisca splmuloriferella, notes, Conn. * 

State.. 883 

Aspidistra lurida variegata , notes, N.«T. 401 

AspidiitmJilix-mas ,essential oil of root..., 252 

Aspleuium, cause of leaf sickness, II. S. 

D, A.. 51.7 

Assimilation of calcium chloride by plant 

tissue .. 923 

carbonic acid by green 

plants... 614 

food as affected by frac¬ 
tional feeding... 259 

free nitrogen by—■ 

algm.. 649 

mustard species, IT, 8. 

D.A. 693 

non-leguminous plants. 923 

plants. 640,818,1037 

gaseous nitrogen of air by 

microbes .. 923,1010 

- inorganic food constituents 

* by animals. 822 

lime and phosphoric acid 
in animal body .......... 1020 

Association, German Dairy... 360 

Association of American Agricultural Col¬ 
leges and Experiment Stations—- 

Chicago meeting.. 269,272 

officers.u_,..... —....., 277 

sec turns .. . ■ ■; 277' 

Association (>f Bavarian licpresentetives of 

Applied Chemistry, convention. 253 

Association of Economic Entomologists- 543 
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Association of Economic Entomologists, IT. 

S.D.A_-. 514,543 

Association of German Agricultural Experi¬ 
ment. Stations, convention. 356 

Association of German Apothecaries, con¬ 
vention . 356 

Association of German Exi»eriment Sta¬ 
tions, report, 1893. 929 

Association of German Naturalists and Phy¬ 
sicians, convention. 350,356 

Association of German Sugar Beet Indus¬ 
try . 749 

Association of Official Agricultural Chem¬ 
ists....... 510 

Association of Swiss Analytical Chemists, 

annual meeting... 543 

Aster beetles, means of combating. Conn. 

State. 883 

notes, Conn. State. 870,883 

Aster longulus, notes, Minn. 659 

Asters, fertilizers for, Conn. State. 879 

nematode diseases, Conn. State. S79 

Astragali, notes. 936 

Astragalus alpirtm , notes. 809 

bisulcatus, notes, Colo... 319 

caryocar-pus , notes, Colo. 319 

(IrummondU, notes. Colo.. 319 

elatiocarpus , notes, Minn. 659 

glycyphyllos , feeding value of... 655 

mexicamis, notes, Colo. 319 

mottisdm us, notes, Colo. 319 

scorMnatulus , notes, Minn. 659 

sericoleucus , notes, Colo. 319 

spp., nomenclature, Minn.. 659 

notes. 808 

Athysanusinstabilis, notes, Mich.. 791 

Atmosphere and plants, exchange of carbon¬ 
ic acid and oxygen between. 729 

assimilation of gaseous nitro¬ 
gen by microbes. 923 

composition. 255,819 

devoid of oxygen, vegetation 

in..... 539,617 ! 

temperature of higher regions 

of.. 924,1029! 

Atmospheric agents, influence on pyocyan- 

ogenic bacteria. 729 j 

nitrogen, acquisition by plants 

and microorganisms.. 747 

nitrogen, assimilation by— 

white mustard ... 649 

white and black mustard, 

U.S.D.A. 693 

A triplex spp., notes.. .912' ; 

Attaeus cecropia , notes, S. Dak. 206 ] 

Aurora, international cipher code for corre¬ 
spondence respecting, IT. S, D. A......... . 1080 ' 

Australian rye grass, notes, Cal............ 577 

sugar-cane insects, P. S,I). A.. 5ii 

Austria, varieties of barley grown in...... 1029 

Austrian brome grass, notes, Can.... 625 

pine, notes, Pa.. 54 

Autumn catch crops, culture... 128 

coloring of leaves. 1037 

Apena sativa, notes. 844 j 


'Page. 


Aw.)at sativa , notes, Ill. . ... 850 

Awned bunch grass, analyses, N. C. 64 

Awnless bromo grass, notes, Wyo. 679 

Ayrshire cows, composition of milk. 945 

for butter and cheese pro¬ 
duction, Yt.. 319 

Azotin, available phosphoric add in. N.C. 288 

Babcock milk test.-. 849,440, 035, 645 

Conn. State. 689 

Ill. 323 

Wis. 82,507 

Baby cream separator, description, Ind- 82 

trials. 1055 

Bacilli, anthrax, behavior in milk-..... 1045 

chemical composition.......--- 254 

in ripening cheese, Iowa.... 208 

locomotion. ...... 819 

pathogenic, non-motile, in pigs, U. 

S.D. A. 512 

Bacillus acidi lactici , notes. 1058 

aromaticus , notes. 1002 

of cheese, Iowa. 208 

eaulivorus , notes. 1018,1019 

diatrypeticus easel, notes. 1061 

diphtheria*, notes. 1046 

guillebeav, notes. 921 

mycoides, notes. 615 

pyocyauuSy notes.. 1018 

schafferiy notes. 921 

suhtilis . notes. • 902 

Bacteria, acetic acid, botanical study. 650 

anaerobic, in rancid butter. 1047 

and fermentation, review of 

works. 050 

animal diseases. 734 

as affected by formic ahlohyd- 924 

light.. 435 

causing rancidity of butter.. 816 

chemistry .. 345,435 

cultures for ripening cream, Conn. 

Storrs. 996 

isolation of rennet from, 

Conn. Storrs. 363 

diastatlc action... 254,435 

effect on rancidity of butter-- 1023 

for inoculating soils. 924,1013 

fruit-tree blight duo to, Ala. 

■College. 592 

in butter, Iowa ,....— *. 208 

buttermilk, Iowa.. 208 

caterpillars ... 819 

cheese curd. Iowa —. 208 

h ot springs.. 650 

milk. 260,349,431,1043 

rennet,, Iowa.—........ 208 

river water, destruction by in¬ 
fusoria .. 127 

root, tubercles of leguminous 

plants... Ill 

the dairy, Conn. Storrs. 1003 

ripening of cheese.. 1061 

their relation to dairying —.. 454 

whey, Iowa. -. 208 

” pathogenic, in domestic animals, 

U.S.D.A. 512 
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• Page. 

Bacteria, toxicogenie, iu domestic animals, 

IT. S.D.A... 512 

Bacterial affection of grapes. 1009 

disease of asli trees. 34a 

beans, N. J . 400 

cucumbers, Mass. State 192 

eels. 733 

lettuce, Yt. 309 

plants. 1018,1030 

bibli o g r a p li y, 

Conn. State.. 1078 

flora of the Atlantic Ocean. 603 

gummosis of sugar beets. 731 

Bacteriological and vacuum oven. 729 

examination of— 

blood in sepsis, pyrsmia, 

and osteomyelitis_ 927 

feeding stuffs. 1028 

human milk. 130,254 

water. 435,819,1098 

Bacteriologist, report, N. H... GO 

Bacteriology, abstract of arfci eles. 503 

dairy, in Denmark, U. S. D. A. 609 

in dairying... 301,440,927,1043,1101 

relation to chemistry. 1098 

mycology a n A 
physiology .. 1098 

of air from great altitudes ... 345 

egg albumen-........ 129,223 

Bacterium, mo ri, n otes. 424 

Bagworm, locust, notes, Am. 992 

notes, Ky.. 684 

K. C. 498 

Baking powder, analyses, Mass. State. 194 

properties and gluten content of 

flour. 257 

Balance, hydrostatic, Sartorius’s new form 251 
Balances, analytical, attachment for holding 

the rider. 251 

Balbian ia falmtula, notes, XT. S. I). A. 514 

rileiji, notes, IT. S. D. A. 514 

Bald cypress, notes, Pa... 54 

Balm, variegated, notes. 741 

Balsam fir, n otes, Pa...■_ 54 

Banana blight, treatment...... 351 

borer in Trinidad, XT. $, I). A. 328 

culture in Honduras ..... 134 

decay, N. J..... 40,1 

fermentalkm....._... 128 

invertase in.*,.■ 252,329 ' 

propagation, properties, and uses,. 652 

sugar determination as affected by 

a ferment..... 127,223 

Bands, tin, for fall eankerworm, Me ... 63 

Baptiiiia, a hybrid-. 741 

Barbarea in term edict, cabbage grafted on... 1089 

vulgaris, notes, 1ST. J .. 398 

Barbary duck.... 439 

Barium hydrate in butter analysis. 252 

volumetrie determination.. 047 

Bark beetles, notes, XV. Va....... 311, 

pine, notes, Ky..,_..._ 884 

Barkbousia, grafted on dandelion.. *1089 

Bark louse, maple, notes, Ky... 884 

oyster-shell, notes, N. C. 498 


Page. 

Bark louse, scurfy, notes, N. C... 498 

spent tan, analysis... 538 

Ba rley, analyses... 614 

H.C. 64 

and pea, fodder, analyses, Conn. 

Storrs. 590 

calendar. 717 

classification of Australian varieties. 1029 

composition at different stages. 1098 

on plats differently ma¬ 
nured . 1098 

crop statistics, U. S. D. A.. 328, 612 

cross fertilization. 808 

culture for malting purposes.. 716 

Danish, analysis. 626 

date for sowing.— 623 

dry matter in, Wis. 482 

effect on butter. 724 

milk.,. 969 

Egyptian, composition. 256 

fertilizer experiments. 702,704, 712 

field experiments, Minn. 1078 

for hay, Cal. 577,578 

pigs. 809 

formation of saccharose during 

germination . 728 

germination test. 628,910 

green manuring with sweet pea for.. 701 

ground, analyses, Can. 031 

Mass. State. 194 

Hanna, variations. 924 

influence of harvesting conditions on 

quality. 716 

iron on growth. 1094 

irrigation experiments, Utah... 691 

meal for jugs, Mass. State. 200 

nitrogen assimilation by. 616 

nitrogenous man ures for.852 

nutritive solution for sand cultures. 773 

or rye vs. wheat bran for pigs.. 429 

root development, XVis.. „.. 482 

rotation ....... 713 

Russian, analysis.... 256,626 

and Danish. . 625 

for browing. ,.. 256 

horses.... 626 

salt as fertilizer.. —. — 708,712 

seeding at different rates. 718 

in drills and broadcast, „N. 

Dak. 679,717 

seed selection.... 628, 719 

soil preparation,Pa. 30 

straw analyses, Can........ 631 

as litter.■■—.. ,.'144 

varieties... 332,623, 025, 712, 924,1029 

Cal....’.. i 577 

Colo. 870,1074 

Mich..' 794 

Minn. 1073 

N. Dak.. 178,679 

Utah. *51 

water required by, XVis... 484 

water-soluble carbohydrates in. 648 

wild, notes, Colo...:. 306 

Barnyard grass, analyses, N. C... 64 
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Barnyard grass, notes.. 911 

manure. (See also Manure.) 

analyses.141,152,159,084 

X. Y*. Cornell... 390 

assimilability of nitrogen 

in. . 651 

care and use. 139 

definition and composi¬ 
tion . 141 

definition and composi¬ 
tion, Fla.. 596 

effect on potato scab,B.l. 590 
soils and roots... 141 
soil water, 'Wis.. 483 

fermentation...... 146,147,149 

Utah.. 35 

French investigations..... 139 

for corn, S. C. 1071 

cotton. 332 

Ark. 174 

grasses and pasture 

lands... 707,710 

man gel- w urzels .705,713,933 
mulching, X. Y. Cor¬ 
nell. 584 

oats, Conn. Storrs- 579 

peach trees, X. J. 397 

potatoes ... 702,708,715,933 

X.J. 393 

ruta-bagas. 706,713,933 

sweet potatoes, X,J.. 394 

potatoes, Conn. 

State. 865 

tobacco, X.J. 392 

tomatoes, X.J........ 393 

wheat... 705,332 

X.Y. Cornell... 867 

Utah. 34 

history of use. 141 

housed vs. unhoused, Utah 35 

lasting effect. 158 

losses by exposure.. 154 

in loose and com¬ 
pact heaps. 330 

management. 153,255,820 

methods of applying, Utab 34 

nature, care, and uses_ 621 

preservation. 329, 

346,436, 548,651,1098 
production, X.Y. Cornell. 387 

reactions in... * 148 

soil improvement with... 730 
solid vs. liquid, Utah..... 35 

use and value..,.-.... 155 

Utah. 34 

ra. commercial fertilizers 

■ for wheat, Ind. 186 

green manure.. 140,436 


Page. 

Basidioniyeetiis, affinities... 648 

classification. 618 

Bath for insoluble phosphoric acid.. 386 

X.C.... 278 

Bathurst, bur, notes... 263 

Bat manure, analyses, Cal. 575 

La. 861 

Mass. {State. 105 

Miss. 737 

Batrachians of Death Valley, California, 

U. S. I). A.. 90 

Bean beetle, spotted, notes, U. S. I). A- 328 

horse, effect of nickle salts on.. 697 

mung, notes. 908 

new............. 1099 

weevil, four-spotted, notes, Del...... 410 

notes, Del... 410 

Beans, analyses, Can. 631 

anthracnose. 629 

assimilation of ammonia by. 225 

bacterial disease, X. J. 400 

canned, analyses, U. S. D. A. 220 

castor, in India. 435 

cocoa, determination of quality. 1026 

English horse, analyses, Can. 631 

notes, Cal. 577 

fertilizer experiments in Ilaly. 1029 

germination test... 628 

grafting peas on. 1089 

kidney, grafting. 1089 

mildew of, Conn. State_ 878 

protoi d s of, Coi m. State_ 1080 

Lima, notes, Ala. College. 785 

Mexican, notes, Colo.. 1074 

notes, Colo. 871 

Fla..... 790 

Oreg.... 877 

varieties, Colo. 1074 

La. 189 

Ok la. 983 

S. 0. 982 

Beard grass, analyses, X. C . 04 

twisted, analyses, X. C....... 64 

Beech, asli constituents and nitrogen as 

aff ected by seed production...... 256 

grafting in open air— .. 1018 

leaves, composition -. 916 

Beef and milk production by upland and 

lowland cattle...* 349 

cost of production... —..... 240 

fat in lard, estimation.. 728 

production, corn silage, for.... 632 

X, O. 687 

quality as affected by food. 241 

Beer, corn for the manufacture of... 056 

U.S.D.A. 326 

method of analysis. 261 

U.S.D.A. 57.1 


with and without muriate Beestings and rheumatism, U.S.D.A. 328 

of potash for corn,Mass. Beekeeping experiments, U. S. D. A . 101 

Hatch.................. 292 Beeswax, production in United States, U. 

Barometric observations at sea, U. S. D A.. 1087 S. B. A ....... 1005 

Basal rot of daffodils ....,• 1030,1099 • secretion, U. S. I). A____ 102 

Bascanion fiagellu m fresialurm, sp„ U. S. Bees, leading extracted honey, XT. S. D. A... 103 

I>. A.... 90 food plants, .U. S. X). A ..... 102 

Hi i : 
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Bees, heredity in. 821 

notes, B. I. 798 

removal of queen, to prevent svann¬ 
ing, XT. S. IX A. 102 

Beet chips, treatment with heated air. 735 

diffusion residue, fermented, effect on 

animals.....130,311 

juice, determining specific gravity... - - 728 

leaves, ensiled, for fattening slieep and 

oxen. 243 

nematodes, influence of potash salts 

on. 732 

notes. 1011 

scab, treatment of beet seed for. 1031 

seed balls, relative values of different 

sizes.*.. 653 

improvements in growing...... 731. 

methods of growing high grade 781 

product in Nebraskain 1893, XT. 8. 

D. A.•.. 1005 

treatment for beet seal)--- 1031 

value of home grown and im¬ 
ported, XT. S. I). A. 1004 

yield, value, and cost, XT. 8. D. A. ! 004 

sugar analyses, Cal. 581 

manu fact, ure. 261 

statistics, Nov. 293 

product of United States in 

1893, U. S. I). A. 1004 

welnvorm, notes, XT. 8.1). A. 101 

Beets, analyses, Muss. State. 992 

and corn silage for milk production. 969 

characteristics... (552 

culture experiments. 652 

fertilizer tests.. 34(5 

Mass. State. 171 

fodder, analysis. 538 

for milk production, Ohio.;.. 887 

garden, notes. 910 

improvements in cultivation. 731 

leaf-spot disease. 058 

mother, storage, IT. 8.1). A .. 1004 

nematode on... 1 011 

notes, Ala. College. 785 

Fla... 790 

M ass. 11 at eh... 783 

it. I. 590 

pro pagar ion by leaves and seed stems. 652 

selection by polarization.. 437 

subirrigation, TV. Ya......... 680 

varieties, La—-- 189 

Okla. 983 

Pa. 53 

Beetle, European fruit-bark, TV. Ya ... 311 

spruce-bark,notes, TV. Ya .. 311 

Beetles, defensive blood-squirting.. 1100 

leaf, on cottonwood, 8.Dak.. 206 

willow, S. Dak.. 20(5 

Beggar weed as a feeding stuff, La. 176 

culture experiments, La...... 176 

Begonias, cause of leaf sickness, IT. S. D. A . 517 

subject to bacterial disease. 1018 

Belgian flax, culture experiments, N. Dak.. W8 

National Library of Agriculture .. 2 

Belleville dock, notes, .N. Y. Cornell....... 875 


Page. 


Bembecia marginata , notes, N. J. 403 

Bent grass, Rhode Island, analyses, N. C- 64 

notes, R. I. 786 

Berlin meat market, monthly review. 541 

Bermuda grass, notes, La.. 161 

Bernlmrg Experiment Station. 865 

Berry, buffalo, notes, Ala. Canehrakc... 586 

Betula alba , notes. 631 

lutea, notes. 631 

papynfera , notes. 631 

pomifoliella , notes. 631 

Bibliography of loco, Colo. 319 

Ohio botany. 280 

tannoids. 134 

works on fungus and bac¬ 
terial diseases of plants, 

Conn. State. 1077 

Bichromate of potassium for preserving 

milk samples, TV is. 83 

Big head of domestic animals, Ala. College. 79 

Bill hug. corn, notes, N. J. 402 

notes, XT. 8.1). A. 101 

Bindweed, notes. 529,539 

Biochemistry, importance of study. 454 

Biologist, report, Ala. College. 797 

Ya..... 797 

Biology and anatomy of phylloxera, recent 

works. 1100 

of phylloxera. 822 

Uredinetv . 663 

Biota o nen tails, notes, Pa. 54 

Birchbuceulatrix, notes. 631 

grafting in open air.. 1018 

Birds, luematozoa of. 730 

of Death Yalley, Cal., XT, 8.1). A. 90 

Michigan, bibliography, M icli.... 161 

notes, Mich. 101 

laws for protection, 

Mich. 161 

protection... 257 

sarcosporidia in, XT. ,8. D. A. 513 

wild, useful and injurious.. 1031 

Birotation of dextrose. 251 

Bisulphide of carbon, {See Carbon bisul¬ 
phide.) 

Bitter cheese, cause.. 1101 

grass, analyses, N. O.. 64,65 

milk, caused by feeding Swedish tur¬ 
nips.:. 1044 

cause.(156,720,1043 

wot of apple, N. O. 497 

notes, Ark.. 1076 

Blackberries and raspberries, N. Y. Cornell. 394 

diseases.:-450 

N. C. 498 

fun gicides and insecticides for, 

N. Y. Cornell......... .684' 

orange rust, Hi-........... 876 

varieties, Ark. ,1075'' 

Colo. 870,871 

Del. 585,593 

Ind... 984 

La.. 190 

Me. 985 

Md... 983 
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Blackberries, varieties, Mass. Hatch. 302,081 

Miss.. 301 

N.Y. Cornell. 084 

X. Y. State. 780 

X.C. 490, 873 

Pa. 53,1076 

Teim. 856 

Utah .. 53,681 

Blackberry cane sawtty, notes, X. J-.... 403 

crown borer, notes, X. J - - - •- 403 

leaf miner, notes, Del.. 593 

pests, notes, X. J.. 402 

Black bindweed, notes...- - 529 

Blackbirds as enemies of walnut span- 

worm, U. S. D. A...... - 100 

Black blister beetle, notes, Md. 685 

cherries, chemical composition of 

juice.. 648 

currant mite, notes, Great Britain -.. 740 

grub, notes, La... 206 

headed worm, notes, U. S. D. A--- 800 

jack ashes, analyses, Ala. College- 290 

knot of plums, notes. 1031 

Mass. Hatch... 309 

Mass. State.. 193,194 

X. H. 61 

X. C. 498 

larch, notes, Pa ... 54 

locust, notes, Ely. 884 

lupine, composition. 264 

digestibility. 264 

mold, notes, Del....... 603 

Me.............-.... 60 

mustard, assimilation of free atmos¬ 
pheric nitrogen, by, U. S. I). A. 093 

paria, notes, Mass. Hatch.... —... 681 

peach aphis, notes, Del. 592 

pepper, adulteration. 915 

analysis.. 916 

rot of grapes, notes, X. H. 61 

X.C. 408 

H. I...... 792 

treatment.. 257,1100 

quince, notes, Conn. State.... 878 

tomato, notes, Fla-.... 790 

soils, humus in, Ind.. 559 

spruce, notes, Pa.:. 54 

spot, notes, X. J .... 399 

of roses, notes, Conn. State_ 879 

Blacksmith, dietary of, Conn. Storrs. 595 

Bladder k etmia, notes, X.J..... 399 

Many ulus guttulatus , notes... 530,531 

Blight, fire, of apples and pears, X. C. 497 

fruit tree, Ala. College. 592 

leaf, of celery, Conn. State.. 878 

Mich. 788 

cucumbers, Mass. State_ 192 

grapes, X. C. 498 

pears, Del--- 591 

Me. 60 

X.C. 497 

B.X. 986 

strawberries, Mass. Hatch. 681 

X.C.... 498 

S. Dak. 194 


Page. 

Blight, leaf, of strawberries, Texm. 585 

tomatoes, Del. 591 

of bananas, treatment. 354 

cherries, Mass. State. 194 

oats, Del. 607 

ornamental ferns —.. 937 

palm leaf. 1104 

peaches, Del. 591 

X. Dak. 194 

plums, X. C . -... — - - - 498 

potatoes, Del. 591 

Md .... 978 

X. H. 61 

K.I. 789 

Yt... 306,307, 988 

quinces, X.C......... 498 

tomatoes, Fla....... 790 

variegated plants, X. J. 401 

orchid leaves. 937 

Blind staggers, Ark. 995 

Blissus leueopterm , notes, Mb. 63 

Blister mite, notes, X. C . -. 498 

beetles, notes. 631 

Md. 685 

IT. S. D. A. 101 

Blood albumen, analyses. Conn. State.. 777 

coagulation and curdling of milk 

with rennet. 1032 

dried, analyses, Ala. College-........ 290 

La. 861 

' X.J. 288 

B.1. 290 

available phosphoric acid in, 

X.C.:.. 288 

for grass and oats, Conn. 

Storrs. 575,579 

sweet potatoes, X.J--- 394 

as. nitrate of soda for wheat, 

Ohio. 105 

in sepsis, pyamua. and osteomyelitis, 

bacteriological examination of. 927 

of animals, albuminoid substances 

and hamiatines from.. 438 

tuberculous cattle, infectiousness 927 

Blood-red ladybird, notes, La—. 409 

Blood-squirting beetles .. 1100 

Blue grass, Kentucky, analyses, Conn. 

Storrs. 596 

culture experi¬ 
ments, Mass, 

State. 171 

notes. 910 

K.I. 786 

Texas, notes, Ala. College_ 578 

Cal.. 577 

La. 161 

worm, notes, U. S. D. A.. 301 

lupine, analyses, .Mass. State.. 171 

culture experiments, Mass. 

State... 171 

stem, notes, Wyo. 679 

vitriol, for pourridio of grapes __ 1031 

Blueweed, notes.,.. ^'529 

Boarmia plumigeraria, notes, IT. S. I). A ... 100 

Boar, wild,and domestic swine,crosses .... 783 
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1 

Page. '! 

Body, animal, experiments on formation of 

urea in... 

. 1101 I 

formation of urea in. 

. 1100 

weight of different parts in breeds | 

of cattle... 

. 1101 

Boiler soot, analyses, Mass. State. 

. 164 

Boiling and steaming meat. 

. 336 

Bokhara clover. (See also Sweet clover.) 


analyses, Mass. State. 

. 171 

culture experiments. 

. 808 

Mass 


State 171 

U t ah. 

38 

for bees, XT. S. I). A. 

102 

root tubercles, Ill. 

855 

Boletus edulus, notes. 

03,819 

Bollworm, corn, notes, Del. 

790 

in Australia, TJ. S. I). A. 

328 

notes, Ala. College. 

63 

La. 

189 

Me. 

63 

N. «T. 

402 

XL I. 

792 

To nil. 

594 

IT. S. I). A. 

517 

on sweet corn, La. 

189 

Bombylida, parasitic on grasshoppers. 

1100 

Bone, analyses, Conn. State. 

777 

Ga. 1 

7,1103 

Ky. 

290 

Mass. State. 

487 

Miss.. 

737 

N. J. 

64, 288 

It. I.. 

290 

char screenings, analyses. 

621 

codfish, analyses... 

621 

determination of phosphoric acid in 

1009 

dissolved, analyses, Ala. College- 

290 

Cal. 

575 

Conn. State. 

777 

Ky.. 

290 

N.J.... 

288,571 

for grasses and pasture 

lands. 

. 710 

nita-bagas.. 

. 713 

for tobacco, Conn. State.. 

.. 866 

ground, analyses, N. «X.. 

. 571 

detection of ground horn, etc., 

in .... 

. 466 

steamed and ground for cereals.... 

346,703 

meal, analyses.. 

.. 621 

Ala. College.. 

.. 290 

La. 

.. 861 

Vt. 

164,291 

available phosphoric acid in,N. C 288 

determination of nitrogen and 

phosphoric acid in... 

.. 802 

for grasses and pasture lauds 

.. 710 

turnips.■-■. 

709,713 

Boneblack, dissolved— 


analyses, Conn. State'.. 

.. 777 

Mass. State—.. 

164,487 

for' corn, It. I.. 

778,709 

Va.. 

.. 802 

and potatoes, Conn. Storrs.. 

.. 573 


Page. 

Boneblack, dissolved— 

for grass and oats, Conn. Storrs. 575, 579 

soja beans and cowpeas, It. 1. 779 

sweet potatoes, N. J'..... 394 

tomatoes, N. J. 393 

wheat, Va.-.. 495 

Bones and teeth, mineral matters of. 954 

as fertilizer, N. J.. 390 

fluorine content. 822 


Bookworms, ravages, IT. S. I). A. 32B 

Boracie acid for preserving in ilk... 1047 

in hop plant. 539, (519 

natural products. 126 

Borax solution, reaction of sugars with- 647 

Bordeaux mixture— 

and London purple on small fruits, 

Mich. 793 

Paris green for apple scab, Me- 1077 

rose bugs, It. I_ 792 

as a fungicide, Iowa. 62 

Mass. Hatch. 309 

for anthra.cn oho of raspberries, Me- 60 

watermelon, Del- 788 

apple scab, Me. 1077 

H.H.. 61 

N. Y. Cornell. 683 

and bitter rot, Ark .... 1076 

and pear seal),Conn. State ... 877 

banana blight. 354 

black knot of plums, Mass. Ha tch.. 309 

rot of quinces, Conn. State... 878 

tomatoes, Ma. 790 

brown rot of plums, Ky. 876 

carnation rust, Mass. Hatch_... 309 

grapes, Conn. State. 878 

lesser vine chafer, NAT. 403 

mildew of Lima beans, Conn. State. 878 
mlema of apple trees, N. Y. Cornell.. 880 

peach diseases, N. Y„ Cornell. 684 

rot, N. 0. 873 

pear scab, N. H ., —•... ■ 61 

N. Y. State. 986 

and apple scab, N. II ;. 61 

leaf blight., It. 1. 986 

potato blight.... 629 

Dei. 591,787 

Iowa.,___ 59 

Md. 978 

It. I. 789 

Vt. 307,988 

diseases, IT. S.I). A......... 1004 

rot. 425,426 

Me. 60 

N.H. 61 

Vt. 307 

scab, It. I....... 789 

quince scab, Conn. State.. 878 

rose rust, Conn. State. 879 

spot disease of cherries, Iowa. 59 

currants, Iowa. 59 

tomato blight, Pla.... 790 

method of applying, for potato rot, Conn. 

State. 878 

preparation and use.. 629 

Del... 592 
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EXPERIMENT STATION RECORD. 


Pago. 


Bordeaux mixture— 

preparation and use, 1ST. Y. Cornell'- 684 

S. Dak..... 206 

Boreal ladybird, notes, N. J. 404 

Borer, apple, treatment, X. J.. 402 

cane, notes, X. CL.. 498 

red-necked, X. J. 403 

celery, notes, Midi. 79 L 

crown, notes, X. J . 403 

X. C. 499 

currant, notes .-. 985 

elm, notes, Ky. 884 

flat-headed, notes, Md. 685 

X. C.-. 498 

Tenn. 310 

hop vine, notes...- 629 

in fig trees, C. S. D. A. 32S 

peach, notes on treatment, X. J..... 402 

root, notes, X. C ... 498,499 

round-headed, notes, Md. 685 

X. C.... 498 

Tenn. 310 

squash, treatment, X. «T. 405 

Boron compounds, preparation and use, X. 

Y. Cornell.-. 684 

Bosnian Trappists’ cheese, composition- 1060 

Botanic garden of university, Cal. 563 

Botanical investigations at Halle Station .. 382 

monograph, prize for ... 825 

studies of Minnesota.. 659 

study of acetic acid bacteria. 650 

Botanist, report, Ala. College.415 ,797 

Colo... 898 

Idaho..... 898 

La.. 161 

Mich.. 683 

Minn.. 324 

Hebr.. 216 

X. J... 399 

X.Y. 740 

X. Dak. 216 

Tenn. 899 

Yt. 306 

Wyq.... 325,692 

Botany, abstracts of articles. 161,279,480,563,855 

and chemistry of the peanut. 728 

Division, IT. S. I). A-... 90,326,667 

of Ohio, bibliography. 280 

sundry investigations,X.Y.Cornell 879 

Bot, cottontail, notes, U. S. D. A .. 327 

fly of horses, notes.. 263 

Botrytis cinerea , notes:. 348,449 

Conn. State. 879 

on grapes .. 351 

potatoes..... 263 

web disease produced by. 1031 

longibraeMata , notes, Conn. State. 879 

parasitic on insects. 438 

parasitism of a species .. 1100 

tenelia , for destruction grubs. 822 

for destruction grubs, IT. . 

S. D. A. 101 

repression of canker- 

worms.. 257 

notes, Del_............ 791 


Page, 


Bo try tin vulgaris ('!), notes, Mass. State- 192 

Yt ... 309 

Bottles, sterilizing, stoppers for. 1051 

“Bottom disease” of horses in SouthDa¬ 
kota, IT. S. I). A... 608 

Bouncing bet, notes, X. J.. 398,399 

Bouteloua alignstachy notes, Wyo. 679 

Bovine tuberculosis, means of combating.. 734 

notes, Del. 795 

transm ission to human 
race by meat and 

milk. 1041 

Bowstring hemp, report on, IT. S. D. A.92,94 

Box elder Gracilana, notes, II. S. D. A. 101 

notes, Ivy.., 884 

trees at Illinois Station.. 303 

Bran, adulteration.. 264,927 

and linseed meal vs, corn meal for milk 

production, Ohio. 889 

corn, analyses, Mich. 794 

distribution of weeds through feeding. • 823 

ergot in. 655 

fermentation. 254 

for steers. 633 

pea, analyses, Mass. State. 195 

rice, analysis, Mass. State. 499 

rye, digestion experiments with. 1032 

examination. 1031 

wheat, analysis... — 410 

Conn. Shuts. 596 

Mass. State. 66, .194,499 

X. C. 64 

Xebr. 856 

wheat and rye, examination. 720 

for calves, X. Y. Cornell. 388 

horses, X. Y. Cornell. 389 

pigs, X. Y. Cornell. 388 

sheep, X. Y. Cornell. 387 

lecithin in. 803 

structure and composition, 

Xebr.•. 856 

vs. cotton-seed meal for butter 

production, Pa. 72 

oats for horses. 540 

rye or barley for pigs ...... 429 

Brandy from whey.... 10(57 

Bretsfiica cmnprstris glaum, notes. 1030 

(‘hieranthm, cabbage grafted on .. 10M9 

gla nca , notes..... 1022 

jitucea, culture experiments in In¬ 
dia.333,1021 

lancrolata, notes. 1021,1022 

rap a annua, notes.. 814 

Bread acidity .. 727 

and flour, fat determinations. 439,647 

fat determination. 520 

methods of analysis.... 127 

native, or truffle. 820 

question, discussion... 654 

rich in albuminoids, made with aleu* 

ron at... 733 

temperature of interior of hot. 733 

^read-making, carbonic acid vs. yeast...... 733 

skim milk -vs. water.. 654 

temperature of oven.. 733 
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Page. 


Breeding, effect on milk production. 072 

for milk rick in fat.. 655 

of animals. 540 

cattle. 120 

Government measures for 

promoting. 258 

geese. 055 

plants, progress in. 548 

snails. 435 

Breeds, comparison for butter and cheese 

production .. 1052,1000,1004 

of cattle, European, characteristics 129 
proportionate weight of 

different parts of. 1101 

poultry, number and weight of 

eggs. ■ 439 

percentage of fat'in milk of differ¬ 
ent.... 1053 

Brama lactuctv , notes, N. J./. 399 

Brewers' grains, dried, analysis. 410 

Mass. State. 195 


digestion e x peri - 

meats. 1032 

effect on milk pro¬ 
duction. 970,3033 

it, s*. oats for horses.. 540 

wet, analysis. 410 

and ground meat, di¬ 
gestion experi¬ 
ments. 1032 

Brine, preserving butter in. 1053 

Broad-leafed false fescue, analyses, N. C... 61, 65 

grass, analyses, 'N, C .. 64 

panic grass, analyses, N.C... 64 

Bromegrass, analyses, Conn. Sierra.*. 596 

Austrian, notes. 625 

awnless, notes, Wyo.-. 679 

Hungarian, notes, Cal. 577 

notes, Colo.. 870,871 

Schrader’s, notes, Cal.... 577 

Brom.elia sylvmtQS, notes, (J. S. D. A. 94 

Bromutt arvensu, smut of... 821 

inennis. notes, Wyo. 679 

onollu, notes —. 910 

semlinus, notes. 025 

nnioloidM, notes, Ala.. College .... 578 

Broom corn, analyses, "N. 0 .. 64 

millet, culture experiments, 1ST. 

Dak... 178 

sedge, analyses, N. O. ■ 64 

notes..■ 663 

Browning of fir leaves. 257 

Brown orange scale, notes. 663 

rot of cherries, H. C .......-- 498 

peaches, N, C. 498 

plum, N. G ... 498 

plums, Bordeaux mixture for, 

Ky .. - -. 870 

stone fruits, notes ........... 629 

Del.... 591 

Ky. 870 

spot of apples, notes, Vt. .. 308 

pruchtut 4-maculata, notes, Del.. .41 ^ 

pbteetus, notes, Del. 410 

pi* fi, notes, Del .. 410 

7729—No. 12-3 


Page. 


Bnmetta vulgaris, notes, 1ST. J. 399 

Brunnisure of grapes in Italy. 926 

recent observations. 423 

Brushwood, digestibility.. 227 

Brussels sprouts, canned, analyses, IT. S. 

D. A. 220 

varieties, La. 189 

Buceulatrix canfitlensiwtla , notes. 031 

notes. Tenn. 310 

pomifoliella, notes, Term. 310 

Buckwheat, analyses, Conn. Storrs. 596 

Mass, State.. 171 

N.C. 64 

condition October, 1893, IT. S. 

D.A.. 328 

culture experiments, Mass. 

State... 171 

hulls, analysis.. 538 

Japanese, analyses, Mass. State 171 

culture experiments, 

Mass. State. 371 

for bees, IT. S. D. A .. 102 

notes. 023,910 

Cal.... 577 

Colo. 871 

XL S. I). A. 612 

seed, lecith in content. 803 

silver-hull, analyses, Mass. 

State... 171 

culture experi¬ 
ments, Mass. 

State. 171 

starch and rice starch, distinc¬ 
tion between... 1101 

Buds and shoots of the grapevine, effect of 

cold on. 1099 

an nndescribod form on silver fir__ 1099 

of pear, hazel, and maple, lecithin 

content... 803 

tomatoes, dropping, Fla. 790 

Bud worm of tobacco, Ky... 1079 

Buffalo berry, notes, Ala. Canebrako ....... 586 

K Y. Cornell.... 581 

gluten feed, analyses, Vt.. 312 

meal for milch cows, Vt_ 316 

tree hopper on apples ..... 1 104 

Bit■ fo bureau nelsoni , n. sp., notes, IT. S. D. A. 90 

Bugloss, notes, NAT. 398 

Bug, negro, notes, Mich... 791 

tarnished plant, notes, Mich. 791 

Bulb culture in North Carolina, N. C.. 1085 

Bulbous buttercup, notes, N. J —. —.... 398 

Bulletins and weather maps, publication, 

IT. S. D.A.-.. ' 1086 

of IT. S. National Museum. 740 

Bull grass, analyses, N. 0. —.. 04 

Bun eh grass, a wned, analyses, N. O. —.... 64 

Burdock, notes. 529 

N.J. 398 

Bur, notes......529 

Burette,automatic —................... 728,817 

and pipettes for laboratories...... 251 

for filling to zero mark. 538 

rapid titration. 251 

Bpsli heaps, varieties*, i*a.................. 53 
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EXPERIMENT STATION RECORD. ■ 


Bush clover, analyses, N. C. " 1 

stark, as an insecticide, IT. S. D. A. * r >14 

Butter, abnormal. <>0 ^ 

absorbent power for iodine. 3097 

acids in. 954 

adulterated, analysis. 922 

adulteration. 29,260,1033 

detection. 450 

analyses. 100,727,9;>1 

Mass. State. 207 

analysis by Ilaoult's method for 

molecular weights. 727 

use of barium liydrate... 252 

and margarin, discrimination be¬ 
tween . 200,727 

sulphuric acid tests 

for. 126 

milk, effect of food on. 642 

oleomargarine, digestibility ... 1101 

discrimination 

between. 922 

artificial, transmission of disease by. 1046 

bacteria causing acidity. 816 

in, Iowa.. 208 

brine in. 722 

coloring matter... 922 

composition as affected by feeding 

oils. 974 

creamery vx. dairy...... 721,722 

dairy mg, V t. ... 930 

Danish treatment, IT. S. D. A. 609 

detection of foreign fats in. 109,1027 

margarin in... 226 

■effect of water on.. 1053 

estimation of margarin in.,. 440 

exhibitions/Swedish.■: 541,824 

exportation from Norway.:. 936 

extractor, Johunnson... 260 

fat, chemical investigation. 727 

glycerides in. 954 

in milk and cream. 642 

saponifying by Leffmaim and 

Beam method, Del.. 775 

feeding tor, N, H. 688 

formation, and churning process .. 928 

from aerated and nonaerated milk. 643, 

1054 

cows advanced In milking 

period.;. 641 

goat’s milk...... 655,816 

analysis. 956 

milk with large and small 

fat globules. 1022 

ripened cream, keeping qual¬ 
ity, Iowa...... 208 

sterilized cream....... 1059 


( Page, 

Butter, market, of Halle, rancidity. 815 

■ melting test. 655, 724 

methods of analysis.104,109,126,200 

examination.... 258, 727,1097 

nostrums for increasing yield. 1053 

TT.S.D. 

A... 218 

number of microorganisms in. 1047 

of commerce, analysis. 655 

plants for coloring.- - - 1006 

to prevent rancidity. 1066 

preservation in brine. 1053 

prevention of adulteration. 655 

production and increase of live 

| weight, Ohio. 890 

| by different breeds- 1052, 

1064 

cows, Pa.. 597 

Yt - 320 

from cows fed potatoes 

i and sugar beets. 974 

from cows fed steamed 
and raw cotton seed. 974 

of cows as affected by 
change from barn to 

| pasture, Vt..... 317 

value of corn meal and 

bran, Pa.— 72 

proximate composition... 727, 815 

quality as affected by food... 440,724,974 

quality test.. 541 

rancid, anaerobic bacteria in. 1047 

microorganisms isolated 

from. 1033 

volatile acids in. 734 

rancidity. 734 

and acid number. 955,1023 

| salting. 1037,1053 

shrinkage of .. 723 

Swedish, water content. 920 

sweet cream. 646 

taste and smell as affected by iron .. 1053 

volatile acids in. 106 

determination. 922 

d u r i n g tw e 1 v e 

months. 1101 

water and digestible nutrients in, 

| ' Win........ 499 

content. 134, 722,723, 815,824, 927, 952 

working water into. 723,1053 

Buttercup, bulbous, notes, N. «T. 398 

Butterflies common to Norway and Arctic 

North America... 1037 

notes, Ala. College .. 62 

Colo. 311 

! Butter-making. ... 30.1, 1052 


sweet cream, keeping quality, 

Iowa —._... 208 

hardness as affected by food, N. H. 87 

Holland, volatile fatty acids... 955 

indue nee of working on water con- 

■ tent...'. 723 

investigations...■. ..SCO 

keeping quality-........... ■ 440 

lecithin content........ 342 


and cheese-making, relative 


value of cows for, Vt..... 314 

at a. creamery, losses at. 3054 

effect of stage of lactation 

■ on. 1052 

efficiency of milk fat.... 1059 

experiments at Kiel Station 353 
from sweet vs. ripened 
cream .......... 1050 
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I Page. 

Butted-making, Iowa.. 207 

in the South. 1000 

on the farm. 642 

pasteurizing milk or cream 

in. 046,1058 

Buttermilk, analyses. 944 

Mass. State.. 207 

bacteria in, Iowa.. 208 

curd, analyses. Conn. State- 777 

Danish, use, U. S. I). A. 609 

fat lost in, Conn. State._ 999 

for fattening animals. 439 

microorganisms in'. 1047 

Butyric acid in 1 >utter... 954 

Butyrometer. 928 

By-products of gas manufacture. 651 

Cabbage bug, harlequin, notes, Ala. College 63 

Md. 685 

butterflies, notes, Ala. College- 63 

coio....;.. six 

Md. 685 

N. Dak. 206 

U. S. D. A. 101 

club root, N. J. 085 

curculio, notes, IT. B. D. A. 101 

cutworms, notes, Ala College. 03 

overges!is, notes, Md. 685 

fertilizer experiments.. 708,716 

La. 189 

Mass. State. 171 

flea beetle, Colorado, notes, Colo.. 311 

grafted on Barb area intermedia — 1089 

Bramca cider anthus ,,. 1089 

cabbage. 1089 

kohl-rabi.. 1089 

Sy&imbrtum alliaria ... 1089 

turnip... 1080 

Japanese, notes, -N. Y. Cornell- 881 

mumosfcra, notes, Md. 685 

notes, Del. 593 

Fla. 790 

pionea, notes, Del. 593 

plusia, notes, Colo.. — 311 

Md. 685 

TJ.S.IXA.. 101 

plntella, notes, Colo A.. . 311 

Md. 685 

root worms, notes, K. J'........... 402 

seed germination tests... 628 

stems, splitting..... 1094 

worms, notes, Ala, College........ 63 

Del .. 593 

Iowa...... 990 

S. Dak. 206 

. FT.J--.,... 402 

Cabbages adapted to Utah.. 53 

notes, Colo..... 870, 871 

U. C...... 873.. 

Or eg. 877 

varieties, Ala. College.. 785 

Colo.......... 1074 

La-... 189 

Pa.:... ■ 53 

Utah.. 53 

Cacao,alkaloids of,determination.,,, ai? 


Page. 


Cacti of Death Valley, Cal.,IT. S. I). A. 91 

(hjeoma niters, notes, 111. 876 

Catfein in plants, determination. 126 

Cajamts indicia,, culture experiments in 

India.. 333 

(Jalamlm < jranaria , notes, Del. 410 

orHzee, notes, Del —...-. 410 

Calcareous manures, experiments in Cam- 

pine, Belgium. 230 

Calcium carbonate, analyses, Mass. State... 165 

chloride, assimilation of, by the 

plant tissue. 923 

citrate, characteristics.. 127 

phosphate in food for cows.. 540,639, 971 
salts, resorption in the digesti ve 

tract. 259 

sulphate. (See Gypsum.) 
sulphite, influence on alcoholic fer¬ 
mentation . 618 

volumetric determination. 647 

Gali'othrips trifam-ata, notes, Colo. 31.1 

California College, notes. 132 

olives, analyses, Cal. 588 

oranges and lemons, Cal. 588 

prunes, apricots, and peaches, 

Cal..... 586 

red scale, hymenopterous para¬ 
sites of, IT. S. D. A. 900 

Station, bulletins..*286,301, 683 

notes. 351 

reports. 190,214,502,563, 

567, 569, 57.1, 575,576, 577,578, 
581, 582, 580,587,588, 589,590, 
502,593, 594,590, 003, 006, 607 

Caloptenus atlanis, notes, H, H .. 64 

fernur-rubniii), notes, U. II..... 64 

Calorimetry in ice. a new oven for... 922 

Galosmna calidum , notes, La.... 206 

Calves, feeding experiments ,.... —. 1.29 

Pa. 68 

horns, prevention of growth, NT Y 

Cornell —...... v ....--...... 204 

manure production, N. Y. Cornell 388 
new-born, disinfection of navels... 259 
poisoning by cotton-seed meal..... 825 

rearing. —..—. 823 

skim milk and linseed meal for- 034 

for. 634 

Ind. 602 

wheat food for... 1035 

whole milk for. 634 

Cambridge University, degree in agriculture 

' at.-... 1035 

GameMna dentata , notes... 913 

saliva, notes... —...... —. — 629 

Camembert cheese, method of manufacture 1000 

Camphor tree, notes, Cal........ 586 

Canada held peas, notes, Colo-.......... 871 

peas and oats, culture experiments, 

■ ■ Maas. State ..............,;171 

stations, publications ...... .«■; '232, 

234, 330,621,623,625,028,629,631,632, 

► 633,635,637,088,642,643,645, G46,1022 

thistle, notes.....,.....*.."263,52,9 

^ Pa...6g 
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EXPERIMENT STATION RECORD. 


Page. 


Canaigre beetle, notes, Ari ?, . 992 

KMox. 8G2 

Canary grass, American, analyses, N. C- 64 

large, notes, Colo. 871 

Cane, blackberry, sawiiy, notes, Ts. J. 403 

borer, notes, N. C... 498 

red-necked, notes, N. J... 403 

sugar, analysis, La.- 159 

fermentation by Oulium lactis 919 
in mixtures containing carbo¬ 
hydrates . - 538 

seeds of plants.818,1027 

swamp, analysis, 2L C .64,65 

Canker of apple trees. 1030 

ash trees.-. 348 

ivy.. 821 

worms, notes, Me. 63 

KC. 498 

Tenn. 310 

repression by Botrytis te- 

nella ... 257 

water. 822 

treatment, Bel. 593 

Cannabis saliva, etiolated plantlets of ..... 649 

notes. 844 

seeds of. 649 

Canning industry, IT. S. D. A. 799 

tin cans for, TT. S. D. A. 220 

Cantaloupes, notes, Md. 983 

varieties, Ala. College. 300 

N.C . 496 

Cantharellus cibarius, notes, XT. S. D. A.-_ 611 

Cantharis at rat a, notes, Conn. State ....... 883 

■ mcttallii, notes—. 631 

Caoutchouc plants, new—.. 818 

Caper sponge, notes, N. T. Cornell. 874 

Cap n odium citri , notes, La.. 409 

Capric acid in butter... 954 

Caproic acid in butter.. 954 

Caprvlic acid in butter.. 954 

Capsella burm-pa&toris. (See Shepherd’s 
purse.) 

Caraway oil cake, digestion experiments .. 1032 

Carbohydrates, accumulation in leaves — 253 

feeding and respiration ex¬ 
periments with oxen — 1032 
formation in the animal 

body during hunger. 330 

in cane sugar mixture. 538 

digestible matter of— ' 

crimson clover, N\ J. 392 

red clover, N. J_ 392 

Jerusalem artichoke.. .. 347 

mushrooms. 819 

vegetable cell mem¬ 
branes. .... . 817 

of the coffee bean....- 258,660 

' yeast ...— .. ■ 922 ■ 

quantitative determination 1026 
recent publications relat¬ 
ing to... 1037 

water-soluble, in malt and 

barley. 648,110$. 

Carbolic acid emulsion as an insecticide, 

Ala. College....... 63 


Page. 


Carbolic acid wash for sheep ticks .. 264 

Carbonate and phosphate of lime in food of ' 

animals—-.1101 

of copper, ammoniaeal— 

as a fungicide, N. J... 401 

preparation and use, S.Da k 206 

lime, analyses, Mass. State- 165 

on soils. 902 

potash and magnesia for to* 

“ bacco, Conn. State .. 805 

for tobacco,Conn.State 864 

influence on nitriflea- . 

tion. 1012 

sulphate, and chloride 

of, for grapes. 1095 

Carbon and nitrogen in organic compounds, 

simultaneous determination... 253 

Carbon bisulphide— 

as an insecticide, Ala. College. 63 

Del. 410 

XT.S.D.A. 517 

a squirrel exterminator. 386 

effect on vitality of sorghum seed, Dei.. 593 

for Angoumois grain moth, XT. S. D. A .. 323 

destroying nematodes. 916 

spermophiles, L T , S. D. A. 417 

hen lice, XT. S. D. A. 828 

Carbonic acid, action on diastatic ferments 

of animal body---... 732 

and oxygen exchange between 
plants and atmosphere .... 729 

as affecting germination of 

seeds. 257 

assimilation by chlorophyll- 

bearing plants. 434, 614 

formation. 729 

for preserving milk. 1047 

in soil atmosphere, effect on 

plants. 539 

pereentage in mannro ....... 147 

vs. yeast for bread-making... 738 

Carex arenaria, notes.. 912 

notes. 450 

Carnallit vs. kainit as a fertilizer .. 548 

Carnation rust, treatment, Mass, Hatch.... 309 

“twitter,” notes,XT.S. D. A. 875 

Carnations, diseases.... / 926 

and hardiness_..... io,iO 

hardy, notes, JSf. Y. Cornell. 875 

Cameades messoria , means of repression, 

2LJ\. 403 

Carniolan bees, tests, XT. S. I). A. lot 

Carnivorous plan ts, digest i vo process...... 648 

CarpenO’s method of analysis of wine by¬ 
products, Cal.... 215 

Carpenter’s dietary, Conn. Storrs .. 595 

Garpocapsapomonella. (See Codling moth.) 

Carrot, wild, fennel grafted on .. 1089 

notes..... r>29 

H. J. 398 

Carrots, analyses, Mass. State.... 66,992 

effect of electricity on. 906 

experiments in India. 333 

; 'fertilizer tests, Mass..State,........ , 171 

germination test.. 628 
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Carrots grafted on parsnip—. 1089 

influence on quality of butter. 724 

• nematode on. 1011 

notes. 624,910 

Ala. College. 785 

Mass. Hatch. 783 

varieties. 623,025 


La.. 189 

Oarthylus Columbianun , notes, W. Ya. 1078 

Caryophyllaeece , notes.912 

Casein, action of beat on. 1008 

and phosphates as related to sour¬ 
ing of milk. 247,260,814,1045 

chemistry..•„. 922 

digestion as affected hy phosphorus 252, 


428,960 

incow’s milk, determination. 260,543 


U.S.D.A 511 

milk of different breeds .. 945 

nature and properties. 959,1008 

organic phosphorus of. 727,922 

peptic digestion of. 822 

phosphorus and sulphur in. 1009 

relation to fat in milk, N. Y. State - 895 

lactic fermentation. 656 


studies on. 958,1008 

Cassava, notes, Cal.. 587 

on the Island of Reunion. 540 

Cassia marylandica , heliotropism in. 827 

Catalogue of exhibit of economic entomol¬ 
ogy at World’s Fair, II. S. D. A. 328 

Catalpa sphinx, notes, Ky . 884 

trees at Illinois Station... 303 

Castor beans, culture in India .. 134,333,435 

notes, Kans......... 881 

poisoning catttlo by feeding 

cake adulterated with. 914 

pomace, analyses, Conn. State. 777 

for tobacco, Conn,State.. 864,865 
oil for bogs poisoned by cockle seed. 813 

Catch crops, autumn culture. 128,419,740 

for conserving nitrogen of 

soils. 15 

nitrogen in..„. 420 

Caterpillar, apple-tree tent, notes, FT. C. 498 

celery, notes, Mich.. 791 

clover seed, notes,Iowa... 989 

leaf, notes, 1ST. C.... 498 

tent, notes, Teim. 311) 

U.S.D.A. 101 

yellow-necked, notes, Tenia.... 310 

zebra, notes. 631 


Md.. 685 

Midi. 1 . 791 

Caterpillars, bacteria in . 819 

notes, Ivy. 884 

Catnip, notes, N. J ..:... 398,399 

Catolaccm tyhdmim, notes, Ohio.311,312 

Cat-tail millet for cows, steers, and goats, 

N. C. 1081 

composition.. 1082 

Cattle, amount of manure voided by. 634 

and horses in their relation to cli¬ 
mate . 655 

apple pomace as food for. 439 
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Cattle breeding. J29 
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Government measures for 
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Board. 1041 

condition in the Southwest, U. S. 

D. A.. 608 

contagious diseases .. 823, 927 

cooking food for. 825 

dairy, Danish, IT. S. IX A. 608 

diseases, Wyo. 688 

Dutch. 733 

feeding and management, Wyo.... 71, 688 

raw potatoes. 813 

twigs. 822 

fever, Southern, nature, cause, pre¬ 
vention, IT. S. D. A.. 608 

Texas, IT. S. D. A. 513 

foods, adulterations. 537 

in California, Cal. 596 

patent, N. H. 66 

recent progress in analysis 

of. 982,937 

hoof disease... 259 

ind ustry in Colorado, IT. S. I). A_ 608 

in Germany, tuberculosis in. 1063 

Korean, diseases among, IT. S. D. A. 608 

lumpy jaw, IT. S. D. A. 608 

manure, concentrated .. 346 

number and value in three years, 

TT. S. D. A. 799 

parturition in... 439 

peanut hulls for.. 439 

plague, Southern, Rebr... 414 

poisoning hy eating leaves of the 

yew tree..... 1033 

feeding cake adulterated 

with castor bean. 914 

cotton-seed meal.. 783 

with oil cakes. 733 

preparation of concentrated food for. 349 

rations in time of scarcity of feed. 258,489 
revision of adult eestodcs of, U. S. 

I>. A. 693 

shelter for, Utah. 205 

sporozoiin in, IT. S. D, A. 513 

ticks and Texas fever, relation be¬ 
tween, Ark. 995 

tuberculous, infectiousncss of blood 

of. 927 

upland and lowland, feeding for milk 

and beef_...._ 349 

Cauliflower seed, germination test._____ 628 

Cauliflowers as affected by electric light, 

H. Y. Cornell...... 294 

irrigation experiments, Utab. 691 

notes, Colo. 870 

varieties, Colo............ .;„: r ■ 1074 ; 

La.*.. 189' 

*■ K. Y. Cornell. 298 

winter culture, N. Y, Cornell. 298 

Caustic alkali, action on pepsin ferment. . . 729 
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Caustic potasli, preparation and use, X. Y. 

Cornell. 684 

Cecedomyia destructor. (See Hessian fly.) 

vaccina , notes, XT. S. D. A. 800 

Cccropia larva, notes, U. S. I). A.— -. 101 

Cedar apple, notes, Pa. 62 

red, notes, Pa. 54 

trees as a host of ItcesteUa pi-rata, Yt. 308 

Celery ciphctlarict, notes, Mieh.. 791 ! 

aphis, notes, Mich. 791 

beetles, notes, Mich. 791 

borer, notes, Mich. 791 

caterpillar, notes, Mich. 791 

disease, notes, Pel. 592 

fertilizer tests, Mass. State.171 

grafted on parsnip.. 1089 

insects, Mich...-. 791 

U.S.D. A. 901 

leaf blight, Conn. State. 878 

Mich.. 788 

nematode on. 1011 

notes, Qreg. 877 

plusia , notes, Mieh. 791 

seed germination test-. 628 

varieties, La. 189 

Cell, ciliary, absolute strength. . 923 

contents, life history as affected by lig- 

u ifi cation. 254 

division... 729 

membranes, thickening in epidermis 

of roots. 539 

vegetable, carbohydrates 

in.... 817 

nuclei, investigations... 254 

nucleus in sprouting seed -.... 254 

physiology of....... 818 

wall, recent observations. 923 

Cells, mucilage and resin, in Taxus baccata. 923 

of fungi, anatomy. 345 

of thread-like alga 1 , anatomy. 345 

Cellular membranes, vegetable, chemical 

composition. 434 

Cellulose, animal, studies.. 252 

chemistry of. 538,647 

crystallization. 434 

derivatives.. 261 

determination.. 459,613,560 

fungus, studies. 252 

in corn at different cuttings, 

Iowa. 977 

in dry beech leaves. 916 

investigations, IT. S. P. A. 511 

in wheat and oat straw. 345 

solvent for .. 1026 

substances, review of studies ... 817 

Centaurea eyanus, notes....... 913 

Centrifugal cream for ice cream —__. 1067 

Pel........ 796 

treatment of must... 735 

Centrifuge in laboratories, use... 817 

Cephalothecium roseuni, notes__...._ 617 

Cerastium triviale , notes....... 913 

Cercocarjms betuloides , notes. Cal._...... 589 

pa rvifolim, notes, Cal.. 589 

Cercospora angulata, notes, Mass. State_ 194 
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Oercospora apii, notes, Mien. 788 

betieolor, notes, Xebr... 60 

resedee, notes, N. *T. 401 

Co.realine feed, analysis, X. «T. 410 
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American, insect foes, IT. S. I). A... 516 

cross fertilization.0-18, 807 

culture experiments in California, 
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phates . 430 

digestibility and nutritive value of 811 

growing with legumes. 261 
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soluble fertilizers for... 347 

steamed and ground bone for. 346 

Cerebellapaspctll, germination of spores .-.. 936 

Cerebritis of domestic animals, Ala. Col¬ 
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horses or mules, La. 203 

Ccrebro-spinal meningitis in domestic ani¬ 
mals, Del. 003,795 
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Cestodes, adult, of cattle, sheep, and allied 
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Chafer, rose, kerosene emulsion for, X. J.. 403 

vine, notes, X. J.. 402. 40<‘fo 
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tests, Pa..-. 01 

“Chamberland candles,” description, Cal.. 215 
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wines, Cal. 214 

Charbon infection, influence of extracts of 
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vaccination against_......_ 103 > 

virus inoculation experiments.... 734 
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making. 724,725 
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State. 004 
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'analyses.. 950 

Iowa. 210 

Mass. State... 207 

X. Y. State... 85 

bacteria in the ripening of_..... 1001 

bitter, cause .. 1101 

Bosnian Trappists 1 , composition .. 1000 

Camembort, method of manufacture 1060 

cause of swelling..... 1001 
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State.■... 214 

conditions of manufacture, X. Y. 

State.. 893 

curd, bacteria in, Iowa... 208 

decomposition products of. 1062 

Edam and Gouda, method of mak¬ 
ing... 211,1000 

effect, of peroxide of iron and sail-' 
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on, N. Y. State. 604,605, 6S9 
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experiments at Kiel Sta¬ 
tion.. 353 

from normal milk rich in 

fat, N. Y. State. 85 

f in Cheshire. 725 
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N. Y. State. 85, 

603,605,689,896 
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investigation. 130,249 
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Chionmpis citi% notes, La.. 409 

Chloride, action of aluminum on... 817 

effect on growth of plants. 254 
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D. A . .327 

notes, 1ST. J... 409 

X. C. 498 
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Cicharimn mtybun , notes, 'N. J. 398 
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fermen tation. 435 

Citron decay, X.J. 401 
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notes, Colo. 870 
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analyses, Ark. 500 
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drought affecting. 621 

dry matter in, Wis. 482 
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in rotation....... 128,713 
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culture experiments, 
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root development, Wis .. 482 
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impurities, Iowa ............. 191 

weed seeds hi, X. <T.■ 399 

water required''.'by, Wis .... 404 

white, notes, La.'. 161 

Club root in common weeds. 827 

of cabbage, notes, X. J_____ , 685. 

Grucifferm, notes............... ' 235 
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Page. 


Cluster cap of gooseberries. Mass. State ... 1911 

Cnieuf} arvenir, notes.. 911 

odoratus , notes, N. J. 398 

CoMidce, distribution, IT. S. D. A. 5.15 

('oeciuellldm , Italian, of citrus fruits. 732 

Tasiiianian, notes, TJ. S. I). A . 514 

Cochineal insect, notes. X. Hex ... 884 

Or; oh>jlisamht; / u,ella on grapes, treatment .. 129 

repression. 821 

parasitic fungus.• 348 

winter and spring treatment. 1100 

Cockle, corn, feeding tests...- 228 

notes. 529 

seed, hogs poisoned by. 733,813 

in feed of horses. 813 

notes, Colo... 306. 

Coco, notes, La ... 1 til 

Cocoa beans, determinat ion of quality. 1026 

meal, influence on quality of butter . 724 

methods of analysis. 127 

shells, analysis, X. J. 410 

Cocoanut and palms, food value of flour from 732 

cake, effect on milk. 90S 

mealy wing, notes, XT. S. B. A.... 327 

oil, effect on quality of butter — 974 

Cocoamits, pigmy. 437 

Codfish bone, analyses . 621 

Codling moth, arson ites for, Del. 593 

notes. Md. 685 

N.H. 64 

X. J. 402 

x. c. m 

Oreg.. 206 

S. Dak... 200 

Teira..... 3i0 

parasites, IT. 8. D. A......... 101 

treatment,X. J . .. 402 

u.s.d’a. 101 

Gceloda&yx unicornis, notes, IX. 8. D. A. 101 

Cofm a rabim , notes... 626 

liberica , notes. 626 

Coffee and tea decoctions, effect on artificial 

d igestion .... 259 

bean, carbohydrates... 258,060 

berry husk, analyses, Mass. State.. 194 

decoction, effect on artificial diges¬ 
tion ...... 536 

disease in the Philippine Islands_ 1031 

fruit, analysis .. 820 

growing and preparation for market . 626 

leaf disease, prevention.. 821 

miner....,,. 1031 

Liberian.. 925 

methods of analysis.. 127 

tree, analysis....,. 820 

fertilizer requirements. 820 

Colchicuni autumnale, notes... 973 

Cold, influence on pyroeyanogenic bacteria. 729 

storage of fruit. 909 

Oolmptera , reared, notes.. 1037 

Oolmthrips trifasdata ,notes,Mich_..... '79.1 

Colic in horses, Ark ... ■:.. ' 995 

and mules, Miss ... 78 

Collar worm, notes.. 629 


, Page. 

Colleges and schools, agricultural, in United 


States, 17. 8. IX A. 1006 

stat ion/)flic ers, i n d ex to n am os, 

U. S. I). A. 1006 

teachers and investi¬ 
gators in. 274 

ColUtotrichmn UndennutMannm, notes. 629 

lycopcrsid, notes, Del. 591,788 

spp., notes, X. <T. 400,401 

Colorado eabbage-tloa beetle, notes, Colo- 311 

College, notes.... 132,542 

potato beetle, notes, Ala. College . 63 

Del. 593 

' N.J. 402 

S. Dak. 206 

TLS.D.A... 101 

Southern range, U. 

S. D. A_-. 328 

Station, bulletins. 306, 

311,319,1071, 1072,1074. 

reports. 870,871,898 

Coloration, artificial, of flowers and fruits.. 648 

of cilia, technique. 845 

j Colorimeter, determination of ammonia by. 1026 
j Colorimetric, method of analysis of phos- 

i phorite. 253 

! Coloring matter in butter, detection. 922 

grape leaves.. 1027 

of tubercles and other 
subterranean organs... 254 

| Color, green, in Lombardy cheese. 1061 

reaction befcween'phenylliydrazin and 

lignin. 251 

Colors, variegated, of grapes. 540 

(■ Colostrum, composition. 962 

creaming and churning. 962 

digestibility. 957 

j Colts, feeding experiments, Iowa. 201 

| Columbian Exposition, apiarian exhibit, U. 

S. I). A... 900 

insect collections. 

IT. S.D.A. 900 

timber beetle, notes, \V\ Yu.... U)7K 

: Colza cake, comparative, analyses.'. 914 

j Combustion in air, secondary nitrogen com* 

| pounds funned during ..... 1026 

; Comfrcy, prickly, analyses, Mass. State.... 171 
culture experiments, 

Mass, State........_ 171 

of the Caucasus. 128 

; Commercial feeds, analyses, X. J_....... 410 

| Commissioner, New York Dairy, report_ 543 

of Agriculture of Norway, 

report. 541 

Common plantain, notes, X. J....... 899 

. salt for mangel-wtirzele.. 705 

vetch, notos —.. 910 

Comparative anatomy of leaves ... 650 

stomachs of rumi¬ 
nants ......_ 732 

Compost for corn, S. C.......__ 1071 

Compontce, anatomy of woody and suecu- 

. lent .X......... 928 

Citnposito sample at creameries, Iowa..... 1001 
Composition of animal excrement.......... 142 
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Page. 


Composition of tfio atmosphere.... 819 

soil and the crop, rela¬ 
tion hot ween. 819 

Concentrated must, new method. 7115 

Conch pea, culture exx>erimonts, La. 176 

Condensed milk,, analysis. 108 

Conifers, transplanting. 847 

resin in. 847 

Conjunctivitis, diptheritic, of turkeys and 

chickens, Ala. College. 7 

Connecticut sanitary laws, new. 1041 

State Station, bulletins. 486, 

4S7.689,1078 

reports. 777,860, 

S63, 865, S66,877, 883, 
975,998,1079,1080,10S1 
Storrs Station, bulletins. 976, 990,1003 

reports. 563, 

565, 573, 574, 578, 579, 
594, 595, 590, 599,007 

OonntracJielus cmtmgi , notes, N. J . 402 

Consular reports, XL S. D. A. 1088 

Contagions and infections diseases of live 

stock, laws regarding. 1041 

diseases among domestic ani¬ 
mals in foreign coun¬ 
tries, XT. S. 0. A. 008 

of cattle and swine. 823,927 
spread througli dairy 

products. 3046 

foot and mouth disease, Sweden. 823 

. rot in sheep. 245 

Control Station, Chemical, at HalmstacI, 

report......... .... 441 

Control Station, Chemical, at IIernosand, 

report. 441 

Convict labor for improvement of roads of 

Georgia, XT. S. 1). A... 1007 

Convo loulus xrvensw , notes —.........- 617 

Cooked feed, analysis, Mass. State.. 499 

Cooking food for animals .... 540 

Coolers, milk, tests... 1054 

Cooley system in cooperative creameries, 

Conn. State. 998 

Copenhagen, butter exhibit. 1889-"92 -- 541 

Copper acetate,effect, on germination,"Ivans. 882 

for mildew of Inina beans, 

Conn. State. 8?8 

. and ammonium carbonate mixture— 

for potato rot, Yt... 307 

preparation, Del. 592 

as related to heal th. 252 

carbonate, aminoniacal— 

as a fungicide, Iowa. 62 

Mass. Hatch.., 309 

' N. J... 401 

for apple scab, 1ST. II... 61 

corn and oat smut, Iowa . 59 

pear-loaf blight, Me. 00 

scab, N". II. 61 

potato rot, Yt...307 

spot; disease (airraids,Iowa. 59 

tomato blight, IGa.. y)i) 

preparation and use. 029 

Del.. 592 


Pa l 


Copper carbonate, ammoniacal, preparation 

and use, S. Dak. 200 

precipitat ed, prepara¬ 
tion, Del. 593 

suspended, preparation, 

Del. 592 

chloride, effect on germination of 

seeds, Ivans. 882 

for potato rot, Vt. 307 

prepared-ion and use, AT. Y. 

Cornell. 084 

compounds, effect on pota to plant. 732, 819 
for Peronosporo mticola. 257 

in canned vegetables, IT. S. D. A_ 220 

products of sugar manufacture .. 130 

skins and stems of pears from 

sprayed trees, It. I. 986 

sprayed potato plants. 926 

nitrate, effect on germination of 

seeds, Ivans. 882 

soda, hyposulphite, prepara tion,Del. 592 

mixture for xiotato rot, Vt. 397 

preparation, Del. 592 

solutions, action of plant roots 

toward. 649 

for black rot of grapes.. 257 

sulphate, examination. 538 

for apple and pear scab, 

Conn. State .. 877 

scab and bitter 

rot, Ark.. 1076 

corn root worm, La.. 205 

grapes, Conn. State... 878 

leaf blight of celery, 

Conn. State. 878 

pear scab, N. Y. State. 987 

potato rot, Pa. 61 

pourridie.. 1100 

rot fungus of fruits, 

Conn. State. 878 

smut of sorghum. 354 

influence on germination of 

wheat... 437 

taking tip and storing by roots of 

plants. 729 

Copperas for raspberry ant lime-nose, Me ... 00 

Ooppei’dine,Powell's, for potato scab, It. I.. ‘ 789 

Coprolite, ground, notes on adulteration ... * (590 

Cord grass, analyses, N. 0. 04 

marsh, analyses, N. 0. 04 

OoHmaUmm pullcarith not es, Mich .. 791 

Cork dust for packing grapes... —.. 909 

Cornawtf), anatomy of. 818 

Corn, amount of water required to produce 

one pound of dry matter, Wis __ 184 

and sojft bean silage, analyses, Mass. 

State. 195 

effect on yield 
and quality of 

milk... 1065 

* ■■ mixed,■ aligeati*. 

■ : bility with / ' 

goats, N, G... 608 

- tomatoes, mixed, canned, anal- 
. yses, IT. S. I). A.-A...... ■ 220 
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Gwn bill bug, notes, X. J....... 402 

boll worm, notes, Del. 790 

bran, analyses, Midi. 794 

broom, analyses, X. C . 04 

by-products, for milch cows, Vt .. 310 

canned, analyses, IT. S. D. A. 220 

canning industry, U. S. D. A. 790 

cockle, feeding tests.. 228,733 

condition October, 1893, U. S. D. A .. - - 328 

cooperative experiments, Ohio. 168 

cost and profit in growing, Hebr. 570 

crambid, notes, Del. 593 

cultivation differing infrequency and 

depth, Pa. 40 

to different depths, M d... 978 

Utah. 36 

cutworms, notes, Ala. College. 03 

den t vs. flint varieties, Pa — -•. 30 

detasseling, Del. 577 

X. Y. Cornell. 862 

Pa.- 42 

S.C. 1071 

digestible matter per acre, Md. 67 

distribution and consumption in the 

United States, U. S. D. A... 1005 

dry and digestible matter in, Colo- 1071 

ear worm, notes, U. S. I). A. 101 

effect of nickel saltson. 697 

on milk.. 970 

ensiling ears with stover, Vis.... 500 

vs. dry storage, Utah. 52 

expense of raising, U. S.D. A.,. 1005 

export to Mexico, U. S. D. A. 221 

fertilizer experiments...... 332,1071 

Conn. Storrs. 573,574 

Del. 575,780 

La —.. 172 

Md. 978 

Mass. Hatch.-.. 291 

X. H. 35 

Ohio. 167,168. 

Pa. 51 

ft. 1. 778 

S. O. 1071 

field and sweet, comparison, Del. 781 

curing, Colo. 1074 

experiments, Ala. College.. 862 

Del..... 577 

Md...,. 978 

11.1 . 778 

S. C.... 1071 

%> ribbon-footed, notes, Great Britain 740 

fodder, analyses, Can.. *.. 232 

Md... 66 


Mass. State_.... 194,195 

Vt-........... 292,313 


and green soja beans for sil- 


age, K.C.. 668 

digestibility, Md..._....... 66 

ensiling vs. field curing, Vt. 312,313 

preservation, Vt.;_... 312 

sampling, Pa. 66 

shredded, analyses, Del. 794 

vs. silage for milch cows, Vt... 310 

for beer-making. 656 


Page, 


Corn for beer making. IT. S. D. A.. 326 

fodder, time of harvesting, Vt. 292 

horses in Germany, U. S. D. A..... * 328 

silage, analyses, N. C. 64 

varieties. 623 

yield as affected by rate of 

seeding, Pa. 36 

soiling-, yield as affected by rate of 

seeding, Pa. 36 

soiling, yield as affected by va¬ 
riety, Pa. 36 

germ feed for mileli cows, Vt. 316 

germination as affected by— 

fungicides, Ivans. 881 

hot-water treatment, Ohio—.... 304 

potassium sulphide, Ohio.. 304 

germination test. 628,910 

germ meal, analyses, Mass. State- 194 

Vt. 3.12 

harvester, Leonard, test, Del. 796 

harvesting at different dates, Iowa... 172 

by different methods, Ark. 487 

hilling and check-rowing, Utah. 37 

bill vs. drill cult ure, Muss. Hatch. 292 

busker, Keystone, test, Del. 606,796 

husks, analyses, Iowa. 173 

irrigation experiments, Utah. 691 

Jerusalem, analyses, S. O. 217 

culture experiments, La . - 17(5 

Utah 39 

Kaffir, analyses, X. O. 64 

S. C. 217 

culture experiments, La. 176 

Utah .... 39 

notes. 623 

kernels, analyses. 410,631 

Conn. Storrs —... 596 

Iowa .. 173 

Mass.-State-... 194 

and cobs, analyses, X. C % - 64 

leaves, analyses, Iowa...... 173 

X. O. 04 

loss in ensiling, Utali. 52 

meal, analyses, Conn. Storrs. 59(5 

Mass. State.. 456,194 

X.J. 410 

N.C . 64 

Vt. 3.16 

effect on volatile fatty acids of 

butter .. 974 

yield of milk. 9(58 

fat con tent...... 801 

for butter production, Pa. 72 

cows, steers, and goats, X. C . 1081 
heavy vs. light feeding for pigs, 

Vt... 318 

vs. bran and linseed meal, for milk 

production, Ohio ........... 889 

linseed meal for steers, Iowa. 69 

methods of harvesting,Pa...... 41 

moldy, producing cerebritis, La. 203 

mulching, Utah. 86 

^ nitrate of soda on, Del.... 776 

pentosans in. H04 

oil, effect on quality of butter... 974 
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Corn, pea vines as a winter mulch for, Del.. 777 

plan t, a n alyses, Ark.. 488 

Iowa. 178 

Pa. 36 

composition at different stages, 

Iowa. 178,077 

planting at different rates, Pa. 41 

distances. 624,625 

Da. 172 

Md... 978 

in hills and drills. 623 

production in Hew South Wales, TT. S. 

D. A. 221 

the United States, IT. S. 

D. A. 612 

protein in, .grown with or without 

nitrogen, Conn. Storrs. 579 

pulling fodder, S. C. 1071 

ripening, Iowa. 977 

root development, Wis. 482 

louse, notes, TJ. S. D. A. 514 

worm, notes, La. 205 

screenings, analyses, Mass. State. 194 

silage, analyses, Conn. Storrs. 590 

Del. 794 

Mass. State. 194,195 

N.C.. 64 

S.C. 217 

and beets for milk production. 969 

for beef production. 032 

milk production, Ohio. 887 

loss of nitrogen in drying, Pa. 28 
with soja bean silage and cot- 
ton seed-meal for beef, N. C.. 687 

vs. corn fodder for milch cows, 

Vt... 316 

smut, prevention, Iowa. 59 

treatment, Pa.. 61 

soil preparation for, Pa. 40 

stalks, analyses, Iowa. 173 

N.C. 64 

as a hay substitute, N. J. 499 

stover, analyses, Conn. Storrs. 596 

Mass, State .. 194 

sweet, analyses Mass. State-- 194 

silage, analyses, Del.. 794 

notes, Colo... 870 

varieties, Colo.. 1074 

La.. 189 

topping vs. cutting whole stalks, Pa. 41 

tops as feeding stuff... 733 

varieties .... 232 

Cal.... 577 

Colo. 871,1074 

Kaus...... 881 

La. 172 

Mich. 794 

H.C. 875,1085 

K. Dak. 178 

Oreg. 877 

Utah. 39 

vs. alfalfa, Colo... 1071 

white, lecithin content.. #803 

worm. (See also Boll worm.) 

notes, Del..,,. 592 


Page. 


Corn worm, notes, N. J. 402 

Tenn. 592 

yellow, lecithin content. 803 

Corncob ashes, analyses, Mass. State. 164 

Corncobs, analyses, Iowa. 173 

Mass. State. 164 

Corrosive sublimate as a fungicide, 17. J ... 490 

effect on germination, 

Hans. 882 

for corn and oat smut, 

Iowa. 59 « 

potato scab, Del... 787 

R. I. 591, 789 
Vt... 308 . 

preparation and use, 

S. Dak. 206 

Oonjdalis aurea , notes. 629 

Cotton boll worm. (See Boll worm.) 

condition October, 1893, U. S. D. A.- 328 

cost ot production, Tex. 37 

crop of India, U. S'. D. A .. 799,1088 

the United States. 798 

culture in central Asia. 128 

fertilizer experiments. 332 

Ark. 174 

La.. 176 

Tex. 08 

fertilizers for, U. S. IX A. 901 

field experiments, Ala. College. 862 

ginning, Ark. 175 

hull ashes, analyses, Conn. State ... 777 

La—■—..... 861 

Mass. State.. 104,195 

for tobacco. 865 

Conn. State.. 863 

hulls, boiled and roasted, for steers, 

Tex.*.... 002 

for beef, N. C.... 686 

milch cows, G a.......- 196 

mulching straw ber r i e s, 

Miss. 300 

vs. corn silage and hay for 

milch cows, Tenn. 501 

in rotation. Ark. 174 

insects injurious to, remedies, U, S. 

IX A. 517 

leaf worm, notes, Ala. College. 63 

perennial, notes, Cal... 587 

picking at different dates, Ark..... 175 

plant lice, notes, Ala. College.. 03 

profit per acre, Tex.. 37 

seed, analyses, N. C. 64 

meal, analyses, Conn. State .. „ 777 

Ga. 737,1103 

La.A... 861 

Mass. State... 165, 
194,195 

2ST. J.. 288,410 

S.C..... 976 

and bulls for steers, Tex. 602 

' as a feeding stuff- ; 129,258,.439' 
Okla.. 293 
fertilizer and feed, 

Cona* State 487 
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Page. $ Paso. 

Cotton-seed meal, available phosphoric acid Cow peas, blight of, Fla. 790 


in, N. C . 283 

digestion c x p e r j m e n t s 

with.i. 10152 

effect on fat content of 

milk. 824, 917 

quality of but¬ 
ter.*.. 724,974 

yield of milk. 90S 

examination... ■. 3021 

for cattle, 3T. C. 686 

corn, S. C. 1071 

cotton, Ala. College.. 803 

Ark.. 174 

S. C. 970 

lambs, Wis. 502 

tobacco,Conn. State. 803, 
864,805 

poisoning of calves. 825 

cattle. 783 

potash in, X. C. 289 

vs. wheat bran for butter 

prod uetion, Pa.... 72 

with corn silage and soja- 
bean silage for beef, 


X. C. 687 

from bottom, and top bolls, pro¬ 
ductiveness, Ark... 175 

oil, effect on quality of butter. 974 

heated,. detection in lard... 25S 

proteids of, Conn. State_... 1081 

raw, analyses, X. C...... 04 

for steers, Tex .. 602 

roasted, analyses, N. C.. 04 

meal from, X.C. 64 

steamed m raw, for butter pro¬ 
duction .. 974 

soil tests with fertilizers on, S. C... 976 

stalks, burrs, and leaves, analyses. 

X. 0 . 04 

“stearin” and maize oil. 441 

varieties, Ala, College. ... 863 

Ark:..... 175 

La... 170 

waste, analyses, E. I—. 296 

Cot tout ail hot, notes, U. S. I). A ..... 327 

Cottonwood leaf beetles, notes, S. Dak. 206 

Cottony scale, notes, X. Mex. 884 

Couch grass, notes. 529 

Cow, amount of land required to soil_ _ 644 

barn, plans.... 261 

herb, notes, Colo ... 306 

manure, analyses..... 143,524 

■ experiments.............._ 523 

urine, experiments... 523 

Cowpea silage, analyses, Del.. 794 

vines, analyses, Del.. 794. 

X. Y. State. 875 

]S r . C.............. 64 

Cowpeas, analyses, Conn. Storrs.. 596 

Mass. State ...._.... 171 

Okla. 292 

as a forage plant, Okla_..... 293 

composition at different stages, 

Ark. 488 


culture experiments in India..... 333 

Del .. 577 

La. 170 

Mass. State . 171 

fertilizer experiments, Del. 577, 778, 780 
K. I ...... 779 

field experiments, It. I.... 778 

food value at different stages, 

Ark. 488,489 

for green manuring, Ark.. .. 174 

Del. 77(5 

orchards, 1ST. Y. Cornell. 874 

varieties. 908 

Del. 780 

La..... .. 176 

It. I. 779 

American, milk record of. 824 

ows, abortion in. 734 

and human milk, difference between. 9(5i 

as affected by tobacco. 263 

comparative value for but ter produc¬ 
tion, Pa. 597 

comparison of breeds for— 

butter production.. .1052,1004 

cheese production. 1060,1064 

digestion experiments with, N. O- 1081 

Dutch, production of milk ami fat.. 1064 

effect of Glauber's salts on. —. 823, 93S, 971 
treatment on milk produc¬ 
tion . 5*72 

feeding for milk and but ter, X. It- 688 

large rations of concentrated 

food... 1101 

milk. 969 

rape ... 634 

having anthrax, infoetiousness of 

milk from.,dangerous. 973 

mouth-and-foot-diseaso, in¬ 
fect ions news of milk. 073 

manure production, X Y, Cornell— 388 

milch, as affected by— 

change from barn.'to pasture, Vt. 317 
food and tempornture, Xebr..... 598 

milch, cotton bulls for, flu. 19(5 

dehorning, Ga..., 204 

effect of care on milk produc¬ 
tion. 823 

shelter on milk pro¬ 
duction—........ 972 

feeding experiments. 376 

M ass. . 

Hatch „ 317 

M a s s. 

State. 197 

Pa. 72 

Vt .313,316,317 
raw potatoes........ 540,813 

for cheese-making and butter* 

. ' making, Vt .. 319 

herd record, 1892, Vt--- 73,320 

importance of * tat: determina*. 

• \ Ah'lion in'improv.eibeiit'Of * 1933,1065 

. rapevaktvihrA.., 927 


rations for. 937,1065 
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Cows,milch, rations for, Mass. State. 195 

Wis. 502, 884 

results of inoculation with ba¬ 
cillus of diphtheria. 824 

roots r,v. silage for, Mass.Hatch 817 

selection, Grit. 207 

sheltering: in winter, Ind. 598 

soiling;, Conn. Starrs. 599 

substitute of cotton-seed hulls 
for corn silage and hay for, 

Toim. 501 

varieties in milk production... 813 

823,917 

wheat an economical food for.. 1005 

whole silage and stover silage 

for, Wis.■'. GOO 

mustard seed injurious to ... 913 

nitrogen excreted by. 142 

in food, milk, and urine of.. 524 

number and. value, IF. S.D. A. 799 

of different breeds, fat globules of 

milk.... 055 

in milk.... 1053 

phosphoric acid excreted by. 142 

potash excreted by. 142 

pregnant, management. 439 

productive capacity of different, Ohio 890 

tuberculous, infectiousness of raw 

milk. 978 

tuberculous, infeotioitsness of raw 

milk, U. S. I). A. 512 

Crab apples, varieties, La. 190 

grass, not es, La.. 101 

“Craiegrise,” adulteration....... 097 

Cr,unhid, corn, notes, Del... 593 

Crow bus Utorrellui ?, notes, U. S. I). A , . 101 

Cranberry culture, 17. S. I). A ... 799 

notes, U. S. IX A ... 800 

insects, notes, N. J.... 402 

IT, S, D. A. 800 

scald, notes, IT. S, X). A_....... 800 

Crandall currant, notes, Ala. Canebrnke.... 580 

Cream, analyses.... 944 

Ind.■-. '82 

Mass. State.... 207,209 

and milk, testing. 043 

' butter fat in..,. 042 

centrifugal, for ice cream.. 1007 

Del.. 790 

churning after adding water. *. 041 

collecting creameries in the United 

States .. 1903 . 

content 0 f milk,relation to fat content 950 

cooling after pasteurization.. 102 i 

effect of acidity on clmrnabilifcy_ 1037 

gluten, analyses, Yt... 312 

meal for milch cows, Yt_73,3io 

keeping quality ;.. 449 

heating before ripening to prevent 

odor of turnips .... .. 1:59 

of whole milk, germs in..... 1049 

pasteurization.... 928 

pasteurized, germs in... 10^9 

jn butter-m aking___ 440, 


040,1025,1058,1059 


Page. 


Cream rai.singatdiiferent temperatures,Pa. 79 

by cooling milk, Pa. 79 

different methods, Iml... 80 

Pa.... SO 

dilution, Ind. 81 

in deep ami shallow cans, Ind 80 

(;aus, Ind. 81 

movement of fat globules in. 1054 

ripening by bacteria cultures .200,1057,1058 
ripening by bacteria cultures, Conn. 

Storrs. 990 

separating, methods, Conn. State .. 999 

separator for private dairies, Ind... 82 

separators, hand, Del. 795 

N.C. 1085 

tests. 928 

Yt. 322 

sweet, butter from. 64(5 

churning at different tem¬ 
peratures .041; 1056 

vs. ripened for butter-mak¬ 
ing . 643,105(5 

Iowa. 207 

treatment, Danish, U. S. D. A. 009 

Creamers, centrifugal. 2(i0 

Creameries, composite sample at, Iowa_ 101)1 

cooperative, in western France. 260, 
1068 

management. 301 

syst ems of cream¬ 
ing, Conn. State.. 998 

cream-collecting, in the United 

States. 1003 

Danish, U. S. D. A. (509 

electric light for ..... 650 

in Wisconsin .. 506 

losses in butter-milking at- 1054 

rations for cows fur... 540 

sterilizing apparatus for.._ 541 

Creamery and dairy butter, comparison_ 722 

butter, Danish .. 721 

record for 1891 and 1892, Mass. 

State..........._...._... "209 

Creaming and churning of colostrum ...... 962 

Danish systems, U. S. D. A __. (509 

by deop-setting. 1055 

of milk, in Canada... 643 

Island of Jersey. 738 

Creeping panic grass, analyses. N. C_... 64 

Cwpidatkra mfvpex , notes, IT. S, D. A. 328 

Cress, penny, notes...... 529 

Crested dogstnil, notes. 919 

Crickets, Lariinidium aoHdoHum parasitic 

011 . HOG 

mole, as affected by drought. 348 

destruction. 822 

snowy, notes, JST. C. 498 

wostorn, outbreak, U. S. D. A... 514 

Crimson clover, analyses, Conn. Storrs_ 596 

N. J. 392,410 

culture experiments, Colo. 577 
I)oL. 781 
■>' La,.., 161 ' 

. . ' ' ■.. in France . .>.. „ ; '' 627' ■ ^" 

'for green man tiring.. .AAv. r, ',699' 
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EXPERIMENT STATION RECORD, 


Pago. 


Crimson clover, for green manuring, Bel,.. 770 

N.J. 391 

hay, analyses, IT. C. 01 

for cows, steers, ami 

goats, N. C. 1081 

nitrogen content. 347 

seed, germination tests ... 910 

seed hullor, Del. 790 

Criocens asparagi, notes, M(1. 085 

N.J. 402 

1%-pwictatus , notes, N. J... .. 402 

Crop and composition of the soil, relation 

between..... 819 

weather service, Iowa, report... 445 

production of foreign countries, XT. S. 

' B. A...'. 828 

report, Wyo... 080 

reports, IT. S. B. A. 221 

Crops, diseases caused by fungi. 438 

held, in Bengal, experiments. 448 

<of Sweden and In or way in 1893, IT. 

S. B. A. 799 

the United States, U. S, B. A- 011 

rotation, N. Bak —.. 079 

Spanish, diseases. 653 

spraying... 1104 

statistics of foreign, IT. S. B. A- 1005 

Cross fertilization of cereals. 648,807 

food plants.1028 

potatoes... 435 

wheat. 435‘ 

Crotalaria juneea , culture experiments in 

India........... 333 

sagittalis, notes, N. J.... 399 

Crow as an insectivorous bird. 920 

Crown borer, blackberry, notes, TNT. 3 . 403 

notes, N. C.. 499 

rusts of grain, alternation of hosts. 653 
Crucifers, anatomical structure of flowers. 923 

powdery mildew of, 1ST. Y. Cor¬ 
nell . 881 

Crude fiber. (See Cellulose.) 

Grumpier, leaf, notes, Tenn.... 310 

Cryptogams, vascular, anatomical re¬ 
searches . 1028 

Cryst-Jeyes thud for horn fly, La... 205 

Cn/tosporella anomaly notes, Mass. State. 193 

Cucumber beetle, striped, notes, N. *T. 404 

diseases.... 848 

Mass. State.. 192 

Cucumbers, anthracnose, Mass. State...... 192 

bacterial disease, Mass. State. 392 

damping off, Mass. State. 192 

leaf blight, Mass. State.. 192 

notes,Iowa.....■ 982 

IT- C-.-..-. 873 

spot diseases, Vt...„. 309 

varieties, La..189 

Okla.. 983 

. Oucumis melo, notes,.Iowa. 982 

mtivus, notes, Iowa................ . 982 

Cucurbita maxima, notes, Iowa ._.... 982 

, ' 2 >epo, notes, Iowa..... .,982 

8pp., growth of fruit...._.... 048 

Cucurbits, insects affecting, N, J, 404,400 


Page. 


Cucurbits, localization of active principles 

in. 729 

results of crossing, Iowa,. 982 

Cultivated plants, diseases of, synopsis, 

Cal.’. 592 

Cultivating vs. mulching potatoes, Mich... 184 

Cultivation, elfect on soils. 1098 

Wis. 484 

Culture, forced, of lettuce. 317 

of autumn catch crops. 419 

plants in sand cultures — — 762 

jilants, fungus diseases... 821 

Cultures, artificial, of Melanconium fuligi- 

neum, N, Y. Cornell. 880 

in confined air in glass vessels... 815 

Cumquat, list of varieties, La... 390 

Cupressus lawsoniana, notes, Pa .. 54 

Curcnlio, apple, notes, Tenn... 310 

arsenites for, Bel. 593 

cabbage, notes, U. S. B. A...— 101 

grape, notes, N. C. 498 

plum, notes, ]ST. J. 402 

hr. C. 498 

on apple. 937 

quince, notes, 1ST. ,.T. 402 

Curd, buttermilk, analyses, Conn. State... 777 

number of microorganisms found in. 1047 

Curdling of milk by cholera bacilli. 1046 

Curled dock, notes, Nov. 497 

N. J. 398 

Curl, leaf, of peach, N. C. 498 

C urrant borer, notes..— 985 

Crandall, notes, Ala. Canobruko... 586 

disease, N. C. 498 

grafting in open air... 1018 

juice, composition. 648 

mite, black, in Great Britain.. 740 

sawtly, notes. 631 

span worm, notes, 8. Bak.. 206 

spot diseases, Iowa. 59 

Mass. State... 194 

worm, imported, N. C .. 498 

Currants, varieties, Colo ................... 871 

Bel. 593,786 

I ml. 984 

La. 190 

Me .. 985 

Mass. Hatch .......... 302 

Midi. 793 

. Miss..... 309 

. N. Y. Cornell.. 581 

Ore g. 877 

Pa... 53,1076 

Currents, electric, effect on sap flow........ 650 

North Atlantic, and surface tem¬ 
peratures, U. vS. D. A .. 1087; 

(Juxeuta racemom, notes .. 

spp., physiology... 1028 

tnfolii, notes ........ —........ 529,629 

Customs tariff of Martinique, IT. 8. B, A ... : 221 

Cuterebrafontanella, notes, IT. 8.B. A.._■ ,327 

■ Cutworm,leaping,'motes, N, J.„......... , 403 

■ ^ ' Spotted,' notes, Midi .... .4. ... 791 

Cutworms, cabbage,, notes, A la. : College...' ; ;63. 

" corn, notes. Ala. College...._ • 60 
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'index of subjects 


# 

Cutworms, notes, Me. 

Mass. Hatch 


Page. 


03 


310 


N. J .. 402 

on grapes in 'California, IT. S. 

I). A... 328 

Cyamopms psaralioides, culture experi¬ 
ments in India. 333 

Cymric acid in plants.. 127 

Cyanides, determination of ammonia in 

liquids containing.. 047 

Cyclamen, subject to bacterial diseases- 1018 

Cycloneda sanguined , notes, La. 409 

Cylindrosporium of chestnuts. 731 

padi, notes, Mass. State... 104 

Cynodon dactylon, notes, La. 161 

Cynoglomtm officinale, notes, N. J. 308 

Cyperus rotundas , notes, La. 161 

Cypress, bald, notes, Pa. 54 

golden pea-fruited, notes,Pa. 54 

Japan, notes, Pa. 54 

Lawson’s, notes, Pa. 54 

Cyprinodon macular ins bailey i, u. sp., notes, 

II. S. I). A. 00 

Cypripcdium pubescms, poisonous influence 

of, Minn. 059 

specktbUe, poisonous influences 

of, Minn. 050 

Cystopus amaranth), notes, N. J. 390 

Candidas, notes, N. J. 390 

ipomanv-panduvatce, notes, N. J ... 300 

portulacai, notes, N. J. 309 

spinulosus, notes, N. J -.. 390 

Pa. 62 

tragopogonw, notes, N. J. 800 

Oytisvft proliferus, notes, Cal. 577 

Cytoplasms, chemical nature. 254 

Dactyl) s glomerata. (Sea Orcha rd grass.) 

Dactylopius citH , notes. 1031 

destructor, notes, La... 400 

spp. 732 

Daffodils, basal rot of. 1030,1000 

Dahlias and chrysanthemums, insects affect¬ 
ing.-.1.- . 352 

Dairies, traveling, in Canada.. 737 

Dairy, acidimeter in..-. 541. 

and creamery butter, comparison.. 722 

apparatus, tests.... 260,1054 

Vt.■. 322 


Page. 


■Dairy institute at Hameln, Germany, re¬ 
portfor 1803. 1102 

Proskau, report.- 261 

middlings, analyses, Vt. 312 

milk soap from by-products of. 1067 

products, analyses. 1025 

Mass. State .... 207 

average American analy¬ 
ses . 044 

Danish, IT. S.D. A. 600 

keeping qualities. 440 

market price in Norway. 036 
methods of analysis, IT. S. 

D. A. 510 

preserved, prices in Ger¬ 
many—. 265 

X)rodaction in the United 

States, TL S. D. zV. 1085 

sampling, Pa. 66 

spread of contagious dis¬ 
ease by. 1016 

schools in North Wales. 730 

technology.. 1000 

tests at Chicago Exposition. 270 

work, experimental.CIO, 642,643,043 

Dairying, abstracts of articles. 79, 

207,310, 506, 008, 689, 706, 892, 006 

acidimcter in.. 440 

antiseptics in. 824 

bacteriology. 861,440, 

454, 650. 027, 1033, 1043 

Conn. Stores. 1003 

XT. S.D.A.. 609 

butter, Vt. 030 

effect of margarin cheese on. 1060 

in Denmark, XL S. D. A —.. 609 

Georgia. 207 

N cw Zealand. 929 

■ Norway -- 930 

Tennessee. 207 

literature.. 943,1043 

new methods.- .. 824 

plants useful in-- 1066 

text-book on. 360,080 

winter, Tenu. 501 

Dairyman, report’, Minn. 324 

Daisy, oxeye, notes. 529 

N.J. 308 


Association, German... 360,927,1046,1047 | 

butter, Danish .. 721 ; 

cattle, Danish. U. S. D. A;.... 608 j 

Commissioner of New York, report. 543 j 

cows, as affected by food and tern- I 

porature, Nobr. 508 ' 

feeding.... 655 | 

rations for.... 027,1065 ! 

W'is.502,884 

education, Denmark, U. S.D.A__ 6C9 

experiment station at Freiberg, re¬ 
port..... 1102 

farming, literature. 1064 

silage in, N. II..... 73 

implements and machinery, Danish, • ! 

IJ. S.D.A. 608 

industry of Denmark, IJ. S. D, A. 608,609 j 

7720—No. 12-4 


lialum Agricultural College, Denmark. 523 

Damping off, notes... 603 

of cucumbers, 'notes, Mass. 

State. 102 

eggplants, N.J. 400 

lettuce, Yt.309 

Dams, earthen, for irrigation reservoirs— 1104 

Dandelion, liarkhausut grafted on. 1080 

fall, notes, Me.-............. 00 

notes, N.J ....' 398 

Darmstadt Experiment Station, report..... 131 

Darmn maundulosa, notes, ft. Dak_. .... 206 

Datana angudi , notes, IT. ft. I). A........... 101 

. integerrima , notes, l£y..' 884' 
niiuistm, notes, Term.. . . . 310 

IT. S.D.A. 101 

Date palm, African, Cal—.. 589 







































































1154 


EXPERIMENT STATION RECORD. 


PojTf*. 


Datura stramonium, notes. 973 

Daucus carota , notes. 529 

X. J. 398 

Dead nettle, notes, X. J. 398 

Death to Hose Bugs, analyses. Mass. State.. 206 
Y alley Expedition, report. "U. S.D. A- 90 

Decay of fruits, X. J. 401 

Decoctions of tea and coffee, effect on art iii* 

cial digestion. 530 

Decortication, influence on growth of trees 731 
mechanical 
properties of 
wood. 731 

Deforestation of north Louisiana soils, dan¬ 
ger fro m, La. 285 

DeGraff’s Carpet Bug Destroyer, analyses,. 

Mass. State.. 206 

Degree in agriculture at Cambridge. 1035 

Dehorner, chemical, analyses, X. Y.Cornell. 205 
Dehorning compounds, tests, U, S.D. A— 608 

of cattle, experiments, Ga ...... 204 

laws regarding, X. Y. Cornell .. 204 

DeLaval cream separators, directions for 

use, Ga. 207 

horizontal separator, trials. 1055 

separator system in cooperative 

creameries, Conn. State. 998 

Delaware Station, bulletins.410,413,1077 

reports. 562,566, 

575, 577, 585,591,592, 603, 605, 
606, 607, 775,776,778,780,781, 
785, 787,790,794,795, 796, 797 

Delphinium sp., notes, Colo. 319 

Deltocephahw debilis , life history, Iowa .... 62 

notes, IT. S. D. A. 101 

inimicus, life history, Iowa .. 62 i 

notes, Mich. 791 ! 

U.S.D.A... 101 

Dematophora glomerata, notes.. 529 

Dendroctonus/i^italh, notes, IT. S. D. A_ 516 

AY. Ya. 311 

Desmodium ■} nolle, notes, La. 176 

Detasseling of corn, Del.. 577 

X. Y. Cornell. 802 

Fa. 42 

S.C.-. 1071 

Devil’s horses, notes, X. C —.. 493 

Devon, analysis of milk..... 945 

Dewberries, fungicides and insecticides for, 

X. Y. Cornell.. 684 

varieties, Colo. 870 

La.. 190 

X. Y. State. 786 

X.C. 496 

Utah. 53,681 

Dextrin, cane sugar in mixtures containing. 538 

Dextrose, cause of birotation....__ 251 

DiabroHca tenella , notes, Aria.. 992 

vittata, notes, X. J... 404 . 

IJ-punctata, notes, La.. 205 

Dialysis, value in judging honey.... 647 

Diamond-backed moth, notes, U.’S.D. A_ ]01 

JDianthus grafted on Lychnis dioica . 1089 

Diarrhea, parasitic, in young stock. 439 

Diastase, action on starch. 538,648 


Page. 


Diastase in leaves of plants, detection ..... 538 

Diastatic action of bacteria - -... 254, 435 

Dicalcium phosphate, action of water on... 1029 

as a preservative for 

manure. 330 

Dick Gluten Fleur, analyses, Mass. State.. 194 

Liedvacephala mollipes , life history, Iowa.. 62 

notes, U. S. D. A— 101 

Dietaries, actual, study of, Conn. Stores- 595 

Diffusion and distillery residues, notes- 801 

juice, refining with magnesia- 735 

residue as a feeding stuff. 732 

Digestibility and food value of grain 

cereals.1.. 654,811 

Digestibility and food value of lupine seed. 655 
and metabolism of albumi¬ 
noids as affected by salt.- 259 

of albuminoids of peanut cake. 227 
rape cake... 227 
wheat bran. 227 

black lupine. 264 

brushwood. 227 

corn fodder, Md. 66 

margarin and natural but¬ 
ter . 1101 

milk of different animals.. 957 
mixed soja bean and corn 

silage on goats, X. C. 668 

nitrogen compounds in 

feeding stuffs. 465 

oats. 811 

raw and sterilized milk.... 959 

rations, fed fractionally... 531 
for pigs, X. ir .... 68 

Digestible matter in corn, yield per acre, 

Md. 67 

Digestion, activity of, in swine. 732 

artificial, as affected by— 

chloroform. 732 

decoctions of tea and coffee. 259, 536 

artificial methods... 465 

of protein in feeding 

stuffs.. 1032 

experiments— 

on cows, X. C.. 108.1 

goats, X. C. 1081 

rabbits. 811 

sheep... 811 

steers, X. G. 1(181 

with anise cake... 1032 

brewers’ grains —.... 1032 

caraway cake. 1032 

cotton-seed meal....... 1032 

fennel cake. 1032 

ground meat —...... 1032 

peanut cake. 1032 

poppy cake. 1032 

rice meal.. 1032 

rye bran... 1032 

of albuminoids. 534,654 

casein as affected by phos¬ 
phorus ... ■ 252. 

.:'peptic, of casein ................. ' 822 

Digestive process of carnivorous plants.... 648 
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§ Page. 

Digestive tract, resorption of calcium salts 

in. 259 

“Digger squirrel,” notes, Oreg. 161 

Vioscorcw, anatomy of stem. 314 

Di pli tlioria, results ofinoculatinginilchcows 

with bacillus of. 824 

Diphtheritic conjunctivitis of turkeys and 


chickens, Ala. College. 79 

IMplosifi sp M notes, IT. S.D. A. 101 

IHpmcus sijlvestru , notes, 1ST. J. 398 

Diptera of Ohio. 311 

Dipterous parasites, relation to economic 

entomology, U. S. D. A . 518 

Director, report, Conn. Storrs. 607 

Colo. 898 

Del. 607 

Idaho. 898 

Me. 216 

Md. 509,899 

Mich... 691 

Minn. 324 

Nebr. 216 

Nev. 324 

1ST. J. 415 

N. Mex. 324 

' N.C. 325 

N. Dak. 216 

Pa. 89 

11.1. 797 

S. C. 217 

Tenn.217,899 

Utah.. 89 

Va. 797 

■ ' Vt. 325 

Wis..... 509 

Wyo. 325,692 

Dirt removed from milk by sand filters- 1047 

Ducolla pirina , notes.... 1100 

Disease, ananas, of sugar cane.. 1099 

apricot, new form... 422 

bacterial, of beans, N. J. 400 

eels—.. 733 

canker, of oak .. 926 

coffee, in the Philippine Islands... 1031 
coffee plant, preventive measures.. 821 

fungus leaf, notes. 627 

natural and artificial immunity 

from...'. 540 

new infectious, in turkeys. 1033 

of celery, notes, Del. 592 

clematis, U. S. D. A. 515 

currants, N. C... 498 

filberts, N. J. 400 

garlic due to Macrospanum par* 

asiticum . 438 

gooseberries, N. O.. 498 

grapes, Ill... 875 

ornamental sodiums, N. «J. 400 

raspberries and blackberries.... 450 

strawberries, N. C. 498. 

sugar cane, investigation—821 
udder known as yellow “ Galt*' . 823 

violets, Mass. State. 191? ‘ 

pineapple, of sugar cam*.. 1099 j 

root, of sugar cane --......... 821 | 


Page. 


Disease, sclerotvum, of alpine rose. .1099 

transmission by artificial butter... 1046 

web, due to Botrytiscincrea . 1031 

Diseases among Korean cattle, U. 8. D. A .. 608 

and hardiness of carnations. 1030 

animal, bacteria in. 734 

streptococci in, IT. S. D. A.. 511 

bacterial, of plants. 1018,1030 

cherry, N.C... 498 

common fungus, notes, Iowa. 989 

contagious and infectious, of do¬ 
mestic animals .. 454,1041 

IT. ft. D. A. 608 

spread through dairy 

products. 1040 

eye, of animals, Ala. College___ 78 

fungus, and forest fires. 540 

of plants. 438,821 

Conn. State. 879 

N. H. 61 

N. J. 415 

quince fruit, 1ST. J. 401 

roses, N. J. 399 

sugar beets, Nebr. 60 

treatment. 548,629 

Conn. State_ 879 

N.J. 401 

grape, in Vaneluse. 1099 

leaf, of sugar cane.. 821 

nema tode, of asters, Conn. State... 879 

of apple, hi, C. 497 

blackberries, N. C... 498 

carnations. 926 

cucumbers, Mass. State. 192 

cultivated plants, synopsis, Cal. 592 

farm stock, A rk. 995 

Del. 795 

figs, N. C. 498 

fruit trees and plants, treat¬ 
ment, N. C.. 497 

grapes'... 824 

Del. 591 

■ 3ST. C. 498 

horses, notes, .La,.. 203 

mulberries, Nov... 424 

peaches, N, C.. 498 

pears, N. G... 497 

persimmons, N. O. 498 

plants, cause and prevention, 

Oreg. 877 

abstracts of articles- 55, 

191,806,399, 497,590, 
683,787,875,986,1070 

plums, N. C. .— 498 

potatoes, notes, Del.. 591,787 

IX.S.D. A. 1004 

quinces, N. C ... ...» 498 

raspberries, N, C.498 

►Spanish crops ,... . 653 

sugar cane ... 653,1081 

swine, repression ... ■ 259 

' tomatoes, Del., 591 
parasitic, of domestic animals, in¬ 
vestigations, IT. S. D. A-.... 511 

DisemhiUcring lupines—. —. 347 

Disinfectants influence on yeast........... 650 
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EXPERIMENT STATION RECORD. 


Page. 

Disinfectants in mushroom culture. 731 

Disonycha collaru , notes, U. S. D. A. 101 

Dissolved bone, analyses, Ala. College. 290 

Conn. State. .777 

Ivy... 290 

N. J. 288,571 

boneblack, analyses, Conn. State 777 

Mass. State 487 

for corn, 11.1. 778,779 

Ya. 802 

soja beans and 
cowpeas, R. I.. 779 

sweet potatoes, 

N.J........... 894 

tomatoes, N. 3 ... 393 

wheat, Ya... 495 


South Carolina rock for— 

corn, R. I. 779 

soja beans and cowpeas, R. I.. 779 

Distillery and diffusion residues, notes— 801 

residue, feeding. 439 

slop, dried, effect on secretion of 

milk. 1033 

Distilling apparatus for Ivjeldabl method.. 127 

Ditartrate method for potash and soda. 12(5 

Divide Substation, Colorado, report.. 871 

Doassansia alismatu, notes. 418 

Dock, notes... 529 

curled. (See Curled dock.) 

red, notes, Nov. 497 

Docks, garden, N. Y. Cornell. 875 

Dodder in clover seed.. 334,925 

notes..•. 529 

Wyo . 680 

Dogbane, notes, N. J. 398 

Dog-day cicada, notes, N.C. 498 

Dog, orange, notes, La. 409 

Dogs, feeding experiments. 532 

Dogs tail, crested, notes... 910 

Doliehos biftorus, notes. 820,909 

sinensis. (See Cowpea.) 

Domestic animals, contagious diseases, IT. S. 

D. A..... 608 

eye diseases of, Ala. Col¬ 
lege.... 78 

horse-chestnut as a food 

for. 439 

in Belgium, sanitary con¬ 
dition. 824 

infectious and parasitic 

diseases, IT. S. D, A_ 511 

parasites of, IT. S. D. A .. 517 

pathogenic and toxieo- 
genic bacteria in, IT. S. 

3LA...... 512 

swine and wild boar, 

crosses.... 733 

Door weed, notes, Nev..... 497 

Dorset horn sheep, history, Va. -..... ^. 74 

Doryphora decemlineata. (See Colorado 
potato beetle.) 


Downy mildew of cucumbers, Mass. State.. 192 

grapes, notes, Iowa—.. 989 

N.H. Cl 

N.C. 498 


Page. 


Draft hitch, elastic and dynamometer. 1102 

Dragon hies, notes, N. C... 499 

Drainage.656, 827 

and rainfall at llotham&tcd ...... 345 

loss of nitrogen from soils by— 9 

principles and practice, Orog. 215 

tile, experiments, Orog. 215 

vertical, Del. 796 

waters of cultivated soils.730, 804 

D reisse nda poly mo rpha, circulatory system 1100 

Dried blood, analyses, Ala. College. 290 

La. 801 

N. J. , 288 

R. I. 290 

available phosphoric acid in, 

N.C.. 288 

for grass and oats, Conn. 

Storrs. 575,579 

sweet potatoes, N. J. 394 

vs. nitrate of soda for wheat, 

Ohio. 105 

brewers' grains, analyses, Mass. 

State. 195 

analysis, N. J- 410 

digestion experi¬ 
ments with.... 1032 
effect on secre¬ 
tion of milk ... 1038 
effect on yield 
and quality of 

milk. 970 

distillery slop, effect on secretion of 

milk. 1033 

Drill vs. hill culture for corn, Mass. Hatch.. 292 

Drinking water, detection of urine in. 255 

examination. 1027 

fecal pollution, detection.. 1027 

sterilization. 435 

Drought, effect on injurious insects. 348 

wire worms and nude 

crickets. 848 

of 1893 and forest fires. 731 

rations for cattle in time of.. 439 

resistance of field crops to,.... 345,621 
Droughts in India, predictions, IT, S. I), A. 1086 

Drying fermentable substances, Pa. 28 

Dry rot of wood due'to Memlius laerymans . 821 

Duck, Barbary...... 439 

Dulcin, a new saccharine compound. 261 

D tirra, analyses, N.C. 64 

microscopical and chemical examin¬ 
ation . 437 '' 

white, culture experiments, Utah.». 39 

Dust, cork, for packing grapes.. 90S 

horn, analyses, Conn. State... 77 ? 

road, for swine lice, D. S. D. A ....... 901 

Dutch cattle . 733 

Dwarf beans, notes... 016 

Dyer’s madder, notes, Cal.... 5 f 

Dynamometer- 

experiments and elastic draft hitch., 110 ! 

with vehicles........... 731 

r- tests with plows.... 18 ( 

Ear, human, insects in, L r . S. D. A. 541 

East India rape, notes.... _...... 4.022 

■ seed, composition . 1022 | 
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Eau celeste— g 

as a fungicide, Iowa. 62 

for tomato blight, Fla. 790 

potato rot, Yt. 307 

modified, for apple scab. Me.... 1077 

preparation and use, Del. 592 

S. Dak .. 206 
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wheat, Minn. 1073 

Field mice, destruction—... 345,730,1101 

peas, analyses, FT. Y. Cornell.. 875 

varieties, Cal.. 577 

Colo. 871 

FT. Y. Cornell. 874 

FT. Dak. 178 

vole and its natural enemies. 740 

vs. pot experiments with crude pirns- 

# plmtes... 819 

Fields and meadows, Alpine.. 820 
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Fage 

Fiery ground beetle as ail enemy of cater¬ 


pillars, La. 206 

notes, N, C. 400 

Fig beetle, notes, N. C. 498 

diseases. ■ 702 

1ST. C. 408 

ornamental, notes, 1ST. »T. 402 

soils, analyses, Cal. 280 

Fig-tree borer, notes, IT, S. I). A. 828 

F i gs, an al y sea, Cal.-. 30.1 

culture, Cal. 587 

N. C.496,873 

from seed. - -.-. 827 

varieties. 301 

Cal ..... 587 

La. 190 

1ST. C. 496,873 

Filaria laehry malls in the eyes of domestic 

animals, Ala. College. 79 

papilosa in the eyes of domestic ani¬ 
mals, Ala. College. 79 

Filbert disease, N. J. 400 

Filter, Clutmbcrland, experiments with- 650 

Filters, sand, for milk. 1043,1047 

sponge, for milk.- 1043 

Filtration of juices and sirups through 

asbestos. 349 

Fine meal in Thomas slag, determination .. 472 

Fineness of fertilizers, effect on available 

phosphoric acid, N. C. 288 

Finnish Agricultural Society, Imperial- 441 

Fi or in. notes .... 910 

Fir, balsam, notes, Pa. 54 

grafting in open air. 1018 

leaves, browning and reddening. 257 

Kordman’s, notes, Pa. 54 

silver, form of buds. 1099 

notes,Pa... 54 

trees, disease. 257 

Fire blight of apples, N. 0... -. 497 

pears, N. C... 497 

Fires, forest, and fungus diseases. 540 

tl i o d ro u gh t o f 1898. 731 

origin and loss from, Pa. 54 

Fish, analyses, Mass. State. 105 

culture in ponds. 823 

report. 435 

station at Fecamp. 435 

fertilizer, analyses. 621 

Conn. State.. 777 

for tobacco, Conn, State. 865 

ground, analyses, 1ST, ,1. 288 

It. I,. 200 

guano, analyses. 727,801,802 

Cal. 575 

meal as a feeding stuff. 349 

oil emulsion, for horn tly, La.... 206 

preparation, La. 206 

scrap, analyses, La... 861 

available phosphoric acid in, 

N. O. 288 

Fishes of Death Valley, Cal., XT. S. I), A..... 90 

Fi ttiHim. hepcHim, notes, IT. S. I >. A........ cy 1 

Flat-headed borer, notes, Md.. — 685 

K.C...... 498 


Page. 


Flat-headed borer, notes, Tenn. 310 

Fla t pea, analyses, Mass. State. 171 

Mich. 782 

as a forage plant... 346, 719 

culture experiments... 718,808,925,1098 
Mass, State.. 171 

lit ah.. 39 

notes.448,623,652,7.19, 808, 809 

Flax and hemp, textile strength and hygro¬ 
scopic iry. 726 

Belgian, culture experiments, 3ST. Dak. 178 

culture..^.. 134 

experiments, Mass. Hatch .... 291 

station in Austria. 353 

experiments in India —. 333 

moisture content and strength.... — 44.1 

New Zealand, repor t on, IT. S. I). A... 92,94 

nitrate of soda vs. sulphate of am* 

monia for. 233 

notes. 623, 910 

Colo. 871 

thickness of seeding, N. Dak. 079 

toad, grafted on snapdragon_...... 1089 

varieties, N. Dak. 679 

wild, notes.. 529 

Flaxseed, rnucilage layer... 254 

Fleabane, notes, N.«T. 398 

Flea beetle, Colorado cabbage, notes, Colo.. 311 

notes, Del. 593 

N.0 . 498,499 

red-legged, notes, IT. S, 1). A.. 328 

sweet potato, N. «I. 403 

tobacco, notes, Md. 685 

two-striped, notes, Colo. 311 

beetles, notes, IT. S. I). A. 301 

strawberry, notes, Mass. Hatch. (18! 

Flesh meal, notes. 801 

Flies, dragon, notes, N. C... 493 

vat, notes... 1300 

Floats for corn, It. I... 779 

18.0. 1071 

cotton, Ark. 174 

S. 0. 976 

Flocculation of day by lime and salts. 695 

Flood planes of the Mississippi Liver, IJ. 

S. 1). A. 1086 

Floods in water courses, prediction, U. M, 

I). A...'.. 1986 

of the Mississippi River, IT. S. I). A * 3086 

Flora, bacterial, of Atlantic Ocean. .. 663 

of North Louisiana... 285 

Ohio, additions.... 280 

Floriculture in Oregon...-.........- 827 

Florida phosphates, analyses, Ala. College.. 290 

Mass. Blade ,164,165 

Station, bullotins. 569,786,790,792 

report. 500 

Flour and bread, fat determinations 439,647 

OhaiopudiUM seeds in... - 823 

ergot in, determination.. 655 

methods of analysis................ 127,483 

microscopic examination127 
mill peats, N. XL..................... 1085 

sand in, reeogn ilion...... .>.......... 823 

volume and weight of.. 927 























































































A JLO^fc 


EXPERIMENT STATION RECORD. 


Page. 


Flower-coloring material, chemistry. 1026 

Flower, natural history of.-. 1097 

of the sugar beet. 650 

seeds, germination test. 628 

Flowering, influence of pruning on.. 820 

of plants. 2511 

Flowers and fruit, artificial coloration ..... 648 

culture and varieties, X. C. 873 

influence o f li glit on. 649 

of crucifers, anatomical structure . 923 

spectroscopic observations on. 1027 

sulphur for mildew of Lima beans, 

Conn. State. 878 

variation. 539 

Fluorine content of bones and teeth. 438,822 

in superphosphates... 539 

Fly, frit. 438 

Mexican, notes, La .. 409 

Hessian, notes. 920 

liorn, in Alabama, XT. S. D. A. 514 

notes, Me —. 63 

X. C. 1085 

laced-winged, notes. 409 

peach maggot, notes, TJ. S. I). A. 514 

ribbon-footed corn, notes, Great Brit¬ 
ain . 740 

Foals, fatality among, TJ. S. I). A. 608 

Fodder and seed culture, experiments. 657 

beets, analysis. 538 

supply and autumn catch crops..... 740 

Fog, city, influence on cultivated plants... 818 

Foliage leaves, chemistry and physiology. 127,344 

plant, testing soils by color of. 933 

variegated, in the Mirobolan plum 

tree. 1099 

Food and temperature, influence on milk, 

Nebr.. 598 

as related to excretion of hydrocarbon s 

in oxen. 1032 

concentrated, for cattle, grinding- 349 

pigs, preparation .. 349 

constituents, inorganic, assimilation 

by animals.. 822 

of milk. 944,966 

economy, Corm. Stores... 594 

effect on butter. 724,973 

Pa .... 590 

milk... .035,649,655,967,970 

Pa... 590 

milk and butter .. 440,642 

examinations, method of conducting, 

TJ. S. I). A...”, 511 

investigations. Conn. Storrs. 1003 

laboratories, establishment. TJ. S.D. A. 416 
in connection with exper¬ 
iment stations.. l 

of cows, nitrogen in. 524 

phosphate of lime in.. 540,639 

plant, new, X. Y. Cornell.... 874 

plants, cross fertilization... 1028 

of Scolytidm, TJ. S. I). A ... 9J1 

wet and dry, for pigs, Oreg. 995 

Foods, abstracts of articles. 194,312,594,1079 

analyses. Mass. State. 194 

cattle, patent, X. H_.............. 66 


Pago. 

Foods, cooking and steaming ft# animals. 540,825 


digestion of albuminoids. 534 

methods of analyses, U. S. I > .A. 510 

salicylic acid in. 454 

succulent, effect on quality of beef.» 245 

Foot-and-mouth disease in Germany.. - 263 

Sweden.. 823 

inoculation for ... 349 

tra ns mission in 

milk _ 973 

Foothills, Sierra, clearing land in, Cal. 606 

hay growing in, Cal. 578 

Foot rot, contagious, in sheep. 245 

Forage crops and grain, X. Dak. 678 

plants. (See also Grasses.) 

analyses, Mass. State. 171 

X. C. 64 

and grasses, TVyo... 679, 680 

species, Utah.. 38 

culture experiments. 430,625 

culture experiments— 

Ala. College..— 171 

Colo... 1074 

La. 176 

Mass. State. 171 

for sowing i n September.... 436 

use in spring.. —.. 436 

insects affecting, U. S. IX A . 515 

new species. 925 

of Modena... 925 

Wyoming, eatalogu e, Wy o. 680 

seeds Of Xorth American. 667 

selection, Mass. State. 195 

Forcing houses in dark climates.. 603 

of lettuce.. 129 

Forecasting thunderstorms, -TJ. S. I). A. 91 

Foreign agriculture, notes, TJ. S. IX A...... 221 

investigations, abstracts of re¬ 
ports .. 101, 222, 

329, 418,519,613,695,801,902,1008,1089 

pollen, secondary effect. 659 

p ublications, titles of articles in... 3 26, 

251,344,538, 647, 727,817, 922 
trade, recent features, TJ. S. D, A .. 798 

Forest and shade trees, insect injuries to... 654 

fires and fungus diseases.. 540 

the drought of 1803 . 731 

legislation regarding, Pa... 54 

origin and loss from, Pa. 54 

influences, TJ. 8. D. A. 94 

leaves and sawdust as feeding si nils, 733 

pea, analyses, Mass. State.. — 171 

culture experiments, Maas. 

State. 171 

seed, characteristics. 437 

tree plantation at Illinois Station.., 803 

seeds,germination tests,Pa.... 61 

trees, Wyo. 682 

insects affecting. 348 

W.Va. 686 

notes, Colo. 871 

Forestry, abstracts of articles_ 54, 303,589, 082 

and agriculture in Russia ..._ 543 

® Association, American, meeting.. 659 
Division, 0.8. D. A............... 94,96 































































INDEX OF SUBJECTS. 


1165 


Pago, 


Forestry in the United States. 820 

stations in California, organiza¬ 
tion.. 351 

Forests and reforestation in the Pyrenees . 820 

as related to climate, TJ. S. I). A- 94 

water supply, U*. S. 

D. A... 95 

domain of the Hant-Perehe. 25(5 

sanitary significance, IT. S. D. A... 95 

Formic aldehyde and its influence on bac¬ 
teria . 924 

as a hardening solution. 1028 

Formosa, oil-producing plants of. 485 

Fostite, effect on peach foliage, N.T.Cornell. 684 

for apple scab, N. Y. Cornell. 683 

potato scab, It. 1. 789 

preparation and use, 1ST. Y. Cornell. 684 
Four-lined leaf hug, notes, N. Y. Cornell.. 406 

Four-spotted bean weevil, notes, Bel. 410 

Fo wl meadow grass, analyses, Conn. Stores. 596 

FT. (J. 64 

Fowls, gapes in, N. C. 1085 

Foxtai 1, m endow, cultu re experi men ts, TJ tal i . 38 

notes. 9.10 

notes. 529 

Colo. 30(5 

Fransera discolor, notes, Colo. 306 

Fraud in fertilizer business in France. 051, 

819,907 

Fraxinus americana, germination tests, Pa. 61 

Hindis, germination tests, Pa. 61 

Free fatty acids in feeding stulfs... 460 

phosphoric acid in gypsum-superphos¬ 
phate . 47.1 

Freight, rates of transportation companies, 

IT. S. D. A. 221, 328, 799, 1005 

FremmiHa calif arnica, notes, Cal.. 589 

French lentils, notes, Cal. 577 

rye grass, notes...-. 910 

soft cheese, description. 1060 

Fri t fl y, notes..;.’ 438 

Frost freaks of herbaceous plants. 741 

Frosts, effects of untimely. 1037 

night, nature and prevention.. 660 

spring, protection of vineyards 

against. 1030 

Frozen meat, storage experiments. 926 

Fruit and (lowers, artificial coloration___ 648 

decays, study, N. J.. 401 

drying, sulphuring in, Cal.. 589 

■fly, Mexican, notes, La.... 409 

grower and ants, IT. K. I). A. 901 

growing in eastern Texas... 352 

of the grasses, structure and life of .. 818 

orchard, at. the polytechnic school at 

Zurich. 250 

rot of porismmon, FT. C... 498 

sirups, methods of analysis. .127 

station at South Haven and Grayling, 

Michdiscontinuation.-_ 1034 

trade in Capo Colony... 354 

tree blight, Ala. College. 592 

diseases, treatment, TS r . O.. 4W 

trees, arsenical spraying while in 
blossom, IT. S. 1). A... 517 


Pago. 

Fruit trees, insects affecting... 740 

X. C. 497 

U.S.D.A.... 1088 

planting. 052 

win t or protection .. 1037 

worm, notes, XT. S. I). A. 800 

Fruit-bark beetle, W. Ya. 511 

Fruits, analyses.-.. 922 

Mass. State. 190 

apparatus for sterilizing. 1051 

citrus, culture, La. 390 

ingredients withdrawn from 

soil by, Cal. 589 

insects affecting. 732 

cold storage. 999 

culture with irrigation, Ind .. 985 

grafting, FT. C. 490 

localization of oils during forma¬ 
tion . 1097 

mulching, H. Y. Cornell. 583 

new varieties, Ala. Canobrako. 580 

orchard and garden, culture, N. O . „ 490 

varieties, Ala. College. , 299 

Idaho..... 898 

La. 190 

Me .. 985 

Mass. Hatch... 302,081 

Mich. 081 

N. C. 873 

Utah. 53,681 

small, culture,Miss. 300 

varieties, Ala. College. 299 

Idaho .. 898 

Ind. 983 

La. 190 

Me. 985 

M(1. 982 

M ass. I latch. 302,081 

Mich. 081 

Miss... 300 

N. O. 873 

Pa. 53, 1076 

Town... 585 

Utah ... 53, 081 

yielding rennet.. 1019 

Fuel value of different woods ............. 129 

Fumarinin <ilauciuni corn lev latum ,. .. 252 

Fumes of sulphur ns a fungicide, N. J —. 400 

Fungi,analytical synopsis, Ohio.. 279 

and fungicides, text-book...—.... 1101 

cells, anatomy. 345 

common species .. 1030 

injurious, of greenhouses. 348 

to weed seedlings, N. J.. - 401 

in wi ne-ma king... 449 

on mushroom beds... 347 

weeds. 827 

N..r....." 401 

parasitic, in the Mediterranean re¬ 
gion .. 1099 

on , trees, emulsive like 

formen t in............ , 819 

spores of. 853 

physiologies l researches * *.» 1030 
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EXPERIMENT STATION RECORD, 


Page. 


Fungicides. (See also Copper carbonate. 
Copper sulphate, Bordeaux, 
mixture, Eau celeste, etc.) 


insecticides, new, N. Y. 

Cornell. 681 

apparatus for applying— 

Iowa. 62 

Mass. Hatch.. 300 

Term. 310 

comparative tests,Y.Y. Cornell. 683 
effect on germination of corn, 

Kans...... 881 

peach foliage, Y. Y. 

Cornell. 684 

for apple scab, Me... 1077 

pear and apple scab, Y. H.- 61 

potato rot. 425 

rusts, Kims. 497 

smut of corn and oats, Iowa. 59 

preparation and use, Bel. 592 

Iowa. 62 

La. 190 

Mieli. 686 

S. Dak_ 206 

with insecticides, Iowa. 62 

Fungus cellulose, studies... 252 

cultures, use of must for. 539 

diseases and forest tires. 540 

Fungus diseases of plants— 

bibliography, Conn. State. 1078 

nature and treatment. 548, 627, 82.1, 827 

Conn. State. 879 

Iowa.... 989 

Mass. State. 194 

Y. J. 415 

Y. H. 61 

Fungus diseases of grapes. 821 

Md. 983 

hops. 236 

lupines-. 348 

mulberries .. 424 

quinces, Y. J. 401 

roses, Y. .T. 399 

strawberries, Md. 983 

sugar beefs, Ycbr_ 60 

tobacco. 34S 

tomatoes, Fla. 790 

treatment of... 629 

Y. J. 401 

eiitomogenoiiH, artificial culture... 1037 

gnats, notes, W.Ya. 1034 

membranes, structure..... 729 

of sinn t, notes, La.. 409 

parasitic on crickets. 1100 

poisonous, notes. 347 

Fun Ida undulata variegata , notes, Y. J_ 401 

Furfurol reactions of alkaloids. 126 

Furs, protection from insects, XT. S. I). A ... 517 ■ 

Fumrium arcitatum, notes, Y. Y. Cornell... 879 

Fusicladium dendriticum. (See Apple scab.) 

pyrinum , notes, Y. Y. State .. 987 

G-alcopsis, monograph of..... 648 

Galeruca xanthomelcena r notes, Y. II......« 64 

Y.J ....... 403 


Galium ajmriue, notes. 913 

Gall fungus, cranberry, notes, U. >S. D. A . 800 

mites, notes, Pa.-.-. 61 

“Galt," yellow, disease of the udder... 823 

Gama grass, am dynes, FT. C................ 04,05 

Gambicr as a tannin pi ant .-. 130 

Gapes in fowls, Y. C ......... 1085 

Garden at Beruburg Sta i ion. 752 

licet, notes. 910 

docks, Y, Y. Cor noil............... 875 

experimental, at Deventer--- 669 

fruits, culture, Y. C . 496 

labels for use in, Y. Y. Cornell .... 875 

peas, class! tication. 1099 

notes, Cal. 577 

. pink rust, notes, Y.J..... 309 

university botanic, Cal. 563 

Gardens and Grounds, Division, IT. S. D. A . 799 

Garry a elUptiea , notes, Cal. 589 

Gas exchange, respiratory, during eating.. 259 

manufacture, by-products of. 651 

of manure, composi tion... 147 

Gases, exchange between plants and ani¬ 
mals . 729 

Gaatraides ccesea, notes, A riz.. 992 

Gaura parviftora, notes, Colo. 366 

small-flowered, notes, Colo .. 806 

Gelechia eereallella. (Fee Angoumom grain 
moth.) 

j pmtdacaciella , notes, Ky—. 884 

Gelsemium semper virens, alkaloids ........ 252 

Geological survey of Japan.. 361 

Geologist, report, Da,. 282 

YTebr. 216 

Wyo.825,692 

Geology in relation to agriculture. 344 

of Yortli Louisiana....... 282 

Wyoming experiment farms, 

Wyo. 567 

Georgia, improvement of road system of, 

U. S. D. A...1007 

Station, bulletins..... 178, 

196,204,207 

notes. 542,930 

Geotropism of lower- organisms. 434 

Germ content, of human milk.... 1048 

market; milk of Dorpnt, 


feed for milch cows, V t.............. 73 

meal, corn, analyses, Yt.. 312 

of wheat, lecithin content. 803 

German Agricultural Pair... 547 

Society... 547 

laboratory of 663 

Dairy Associa f ion................ 360, 


1046, 1047 
report;, meeting 027 
Experiment Stations, Assoeiation, 

report, 1893 929 

outline of 


work.... 364 

millet,analyses, Y. C ...._...... 64 

notes, Colo... 870 

moss,analysis, Pa. 35' 

as litter, Pa 35 
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t x 

Germination, (8ee also Seeds.) 

of corn as at reeled by— 

fungicides, Ivans. 881 

hot water, Oliio. J}04 

po tassiu m sulphide, 

Ohio. 304 

of oats as ad'octcd by- 

hot water, Ohio. 304 

potassium sulphide, 

Ohio. 304 

of Mieinus . 527 

seeds as affected hy ago.847,1030 
disappearance of re¬ 
serve materials— 728 

spores of Cercbdla pccspali . 937 

wheat as affected by— 

copper sulphate. 437 

hot water, Ohio. 304 

potassium sulphide, 

Ohio. 304 

tests... 122,120,333 

of tobacco seeds. 825 

tomato seeds, Pa. 55 

tree seeds, Pa. 01 

Germs, cholera,means for destroying. .1045 

in cream and whole mills. 1010 

pasteurized cream and shim milk. 1049 
in milk, apparatus for destroying. 410 


sand filters for removing. 1043, 


1047 

sponge filters to remove. 1043 

rennet. 1048 

separator sediinent.%. 1049 

skim milk.... 1049 

o f wheat, ratlin use in... 819 

Oerrhonotus scincieauda palmm, map., IT. 

S-I>’A. 90 

Giant per sic aria, f< >,o un d i t y of. 1030 

sunliowers, culture experiments,La. 176 

Ginger, examination. 258 

Ginning of cotton, Ark. 175 

Ginseng, A merman. 128 

Gladioli, bacterial diseases. 10.19 

notes, N. C. 873 

Glanders, cultures, Iowa... 78 

illustrated lecture. 1041 

in horses, mullein for diagnosing, 

Iowa.. 78 

inoculation experiments with, IT, 

vS.I), A.;. 608 

pulmonary, pathological anatomy 259 

Glands, salivary, of Thimhioptem .. 821 

Glass protectors, propagation of grafts of 

woody plants under.. t017 

Glauber’s salts in food of cows.823,018,971 

on rnlder and milk of cows.823,918 

Glauctmn eornieulatum •, limmrin in. '252 

Globules, fat. rapidity of movement in 

cream raising. 1054 

'Okeotiporium fmetigemm; notes, Ark. 1070 

N.Y. Cor¬ 
nell.... 880 
lagertavium, notes, Del....... 7 ® 

a on ok, notes.. I PH) 

notes, N.J. 401 


Page. 


Olmo&pbHum rosea *, notes, N. J. 400 

sp., notes, Mass. State. 192 

thumeni , notes.. 1100 

Venetian , notes, Me,. 60 

Glucose, constitution of. 81.7 

fermentation by Ouiium, hut is _ 9.19 

for improvement of wines. 441. 

formation in the body from albu¬ 
minoids. 259 

in germinating seed of JUcimts ... 528 

meal analysis, N. J. 410 

preparation of citric add from_ 344 

refuse, analyses, Mass. State. 06 

Glucoaides, constitution. *817 

Glue mixture for potato rot, Yt. 307 

Gluten cream, analyses, Yt. 312 

content and baking properties of 

Hour. 257 

feed, analyses, Mass. State— 06,194,195 

Mich. 794 

Buffalo, analyses, Yt. 312 

flour, Dick, analyses, Mass. State .. 194 

in varieties of wheat, Nobr. 870 

meal, analyses, AT ass. State— 06,104,195 

Buffalo, for milch cows. 1065 

Yt... 316 

Chicago, analyses, Yt... 312 

effect, on iodine number of 

butter. 974 

for pigs, Mass. State.. 75 

Iowa,analyses, Mass. State. 992 

King, analyses, Mass. State.. 992 

Peoria, analyses, Mass. State. 992 

Glyceria spp. 912 

Glycerides, liquid and solid, in butter fat.. 954 

Glycerin and alcohol in wines, relation 

between. 824 

determination. 252 

Glycogen, formation in the body after con- 

sum i ng x ylose... 11)31 

Glycoside of cacao seed. 048 

Gnat, potato seal>, notes. 935 

Gnats, fungus, notes, W. Va..... 1034 

Goats, Angora, U, S. D. A... 698 

digestion experiments wit h, N. G. 608,1081 
inoculated, immunity from cholera 

by milk of... 439,963 

milk, analyses .. 961 

butler from... 655,816,956 

detection in cows’ milk.....*.. 266 

digestibility.„. 957 

studies..... 440, 055 

tuberculosis in. 439 

Gold exports, IJ, S. I). A..... 798 

Golden hugs, notes, N, J. 403 

hawk weed, notes, Me. 00 

millet, notes, Golo.... 870 

pea-fruited cypress, notes. Pa. 54 

Good Roads Convention of Minnesota, pro¬ 
ceedings, XT. S. I). A __ 1006 

Gooseberry cluster cup, Mass. State ...... 193 

disease, N. C... . 498 

mildew, nobs. 629- 

Mass. State.. ... ' ■ 193 
• rust, Mass. Slate.. 193 
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EXPERIMENT STATION RECORD, 


Page, 

Gooseberry rusts, alternation of hosts. 653 

sawfly, notes, Great Britain... 740 

Iiul. 085 

span wo mi, notes, 8. Dak. 206 

Gooseberries adapted to Utah. 53 

fungicides and insecticides for, 

1ST. Y. Cornell. 685 

grafting in open air. 1018 

varieties. 084 

Colo..... 870,871 

Del.-. 786 

La. 190 

Me. 985 

Mich. 703 

Miss. 300 

N. Y. Cornell. 584 

Oreg. 877 

Pa. 1076 

Utah. 53,681 

Goose breeding. 655 

grass, yard, analyses, 1ST. C. 64,65 

Goosefoot, notes, Nov... 407 

white, notes. 81.1 

Gopher, gray, notes, Oreg. 161 

Gophers and moles, Oreg. 161 

injury to sugar beets, Nov. 293 

repression, Idaho. 386 

Nov. 293 

Oreg. 161 

Gouda cheese, manufacture, N. Y. State... 213 

method of making. 1060 

Government aid to horse breeding in Hun¬ 
gary .. 056 

Gracittaria robiniellct, notes, Ivy. 884 

Grade races in horticulture, pedigree. 347 

Grafting of vines .. 1099 

subterranean, of grapevines— 731,820 
Grafts, morphology and physiology.. 81b, 923,1089 
young, protection against white 

grubs ... 1100 

Grain and forage crops, N. Dak .. 678 

meal for swine.. —..... 632 

beetle, notes ....... 654 

Del-- 410 

' changes in storage ............ —.. 347' 

■ cost of growing..... 652 . 

experiments at Svalof,,comparative . 820 

feeds; commercial, feeding value, 

Term. -502 

fodders, Canadian, analyses ......... 631 

for lambs before weaning, Wis. 502 

ground and ungroimd, for pigs. 632 

harvesters, test in Scotland ......... 350 

insects in sugar, U. S.D. A.--.... 901 
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notes....... 655 
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< irmtinece , nitrogenous fertilizers for nitre- 

gen--.. 852 

notes. 903 
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treatment... 257 
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N.H.... 61 

examination, Cal ................... 190 
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green Hungarian, analyses, Mass. 
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Grignon Agricultural Experiment Station, 

investigations at.. 3 

Grindelia squarrosa, notes, Colo. 306 

Grinding concentrated food for cattle. 340 

Ground barley, analyses, Mass. State. 194 

beetle, fiery, as an enemy of cater¬ 
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McematoMa serrata, notes, La... 205 

Me.. 63 

Mich. 311 
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worm, repression... 821 

yield and food ingredients, Conn. 

Storrs. 578 

as affected by fertilizers. 530 
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leaf buds, lecithin content. 803 

Head scab of sheep, Ala. College... 79 

Heal-all, notes, N. J. 399 

Health as related to climate, Mass. Hatch.. 281 
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Leipsic.... 927 

public, anti animal industry, tuber¬ 
culosis in relation to. 1040 

statistics, U. S. D. A. 1088 

Heat, action on casein. 1008 

milk. 962 

animal, sources. 438 
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Hedge mustard, notes, N. J. 685 
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composition.. 649 

notes. 844 

seeds of, composition.. 649 
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Mass. State- 171 

JTeliothis armigera. (See Boll w orm.) 

rhescis , notes, Ky. 1079 

Heliotropism in Cassia marylandica . . 827 
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Hellebore, analyses, Mass. State.. 206 

as an insecticide, Ala. College.". 63 
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preparation and use r S. Dak._ 206 
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henequon, in Yucatan... 345 
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Henhit, notes, N. J. 398 
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Hens, rational care and feeding in winter., 733 

test of breeds, La. 203 
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laid by, N. Y. 8fate.. 202 
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Herbaria, destruction of insects attacking, 
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from, U. S. D. A. 90,326 

JJerbivora, nutrition of... 532 

nutritive value of asparagin for.438,532 
Herd’s grass. {See Timothy.) 

Heredity in bees. 821 

theory of, “Kemiplasma”. 345 
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Hessian fly in New Zealand.. 203 

notes-'. 926 

Cal. 576 
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triomi m, notes, N. .1. 399 
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Hippodamia convergent , notes, La... 409 
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U.S.D.A. 608 

notes, Ala. College .. 79 

raising.... 1033 

Hogs poisoned by cockle seed, treatment... 813 

poisoning by cockle seed .. 813 

Holienheim Academy, pupils at... 183 
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feeding stuffs.. 927 
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Holes, black,in wood, W r . Va .... . 1078 

Holland experiment stations in general .... (572 

manu:factu re of cheese in.. 1033 
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milk, analyses.... 946,9 ifl 

M a hb. State......... 207 

Home-mixing of l’erlil izers, N. .T. 288,390 

It. I.. 290 

Hominy mill feed, analyses, N. (J .. 64 
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dew,linden, composition ........... 348 

dialysis 647 

evaporation , U.S.D.A ... 102 

examination ...........-........ 258 

Mich .. 676 

method of analysis ................. , ,127 
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Hoof disease in cattle.. 259 
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fly, notes. 230 
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notes. 230 
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mold, notes. 236 
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N.C. 1085 

N.H. 64 
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N. Y. Cornell. 204 
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culture experiments, Mass. 

State.. 171 
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nitrogen content. 347 
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Hungary, Government 

aid to.. 656 
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feedingexporimenis, N. .T... 411 
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N. Y. Cornell. 295 

winds,summer, of tlie Groat; Plains... 1085 
Houdart’s apparatus for pasteurizing wines, 
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collections of Columbian Exposition, 

IT. S. X). A... 000 

enemies of American, cereals, IX. S. 

I). A... 516 

injury to wood, nature anil preven¬ 
tion...*.. 1019 
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Insect injury to wood, nature and preven¬ 


ts on, W, Va.-. t)91 

Life, IT. S. D. A. 327,514,90C 

Insecticide appliances, Ala. College. <** 

Miss. 792 

1ST. H... 01 

Insecticides, analyses, Mass. State. 206 

and fungicides, new, IT. Y. 
Cornell.. 68lt 


effect on pencil foliage, jST. Y. 


Cornell... 584 

for sliade and ornamental j 

trees, ICy.-. 884 

preparation, and use. - -. 732,822,827 
Ala. Col- j 

lege... 63 

Ariz. 962 

Iowa.--. 62 

Mich.... 686 

H.J. 402 

H. H_. 64 

H.Y. Cor¬ 
nell... 683 

1ST. C_ 498 

S. Dak .. 206 

Teim- 310 

TLS.D.A. 100 

’with fungicides, Iowa. 62 

Insectivorous birds, notes. 257 | 

plants, notes.*. 648 

Insects affecting- 

alders. 438 

apples. 438 

Tenn... 310 

dahlias and chrysanthemums.. 352 

Mieh. 791 

celery, U. S. D. A... 901 

citrus fruits... 732 

La... 409 

H. J .... 402 

cotton, LL S. D. A. 517 

cranberries, TL 8 ; D. A ... 800 

cucurbits, H. J.... 404,406 

farm and garden crops, Ala. College_ 63 

forest and shade trees.... 348,654 

W. Va. 686 

fruit trees and plants,remedies,K.O... 498 

grapes. 822 

Md.. 983 

grasses and forage plants, treatment, 

* TLS.D.A. . 515 

herbaria, furs, etc., U. S. D. A. 517 

hops. 236 

orchard traits... 740 

ILL___ 402 

pears...... —.. 438 

potatoes.;.. ■ 732 

stored grain, Del. 410 

sugar beets. 732 

Nebr. 62 

cane, U. S. D. A. 514 

sweet potatoes,ILL.. 402 

tobacco, Ala. College.... * 47 

tomatoes? II a. 792 

yuccas, U. S.D. A.... 327 
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Insects as cause of potato scab .......- 935 

beneficial and injurious, of Califor¬ 
nia, IT. S. I). A.. 100 

on hops.- 236 

Botn/Us on.. 438 

foreign exhibits at World’s Fair, 

tr.S.I). A.. 900 

liynumopterous, poison apparatus. 1100 

injurious, as affected by drought... 348 

descriptions and rem¬ 
edies, Del... 503 

in Alabama, Ala. College 63 

Iowa. 989 

of Maryland. 085 

Hew Mexico. 884 

quarantine against, IT. S. 

D. A. 901 

treatment. 732,827 

Ariz. 992 

in sugar, TJ. S. D. A. 901 

the human ear, 77. S. D. A. 5.14 

mildew of. 926 

notes on important, TL S. D. A. 517 

of Death Valley, Cal., TJ. S. D. A... 90 

the year, TL S. I). A. 517 

parasitic and predaceous, economic 

value, XT, S, D. A. 516 

prevalent in— 

Anstralia and adjacent islands, 

TJ. S. D.A... 103 

Hew Zealand, TL S. 1). A. 103 

the United States in 1892. 101,517 

Trinidad, TT. S. D. A. 517 

synopsis of orders and famil ies, Cal. 594 

trapping and destroying, Ala. 63 

Inspection of fertilizers, Ala. College ...... 289 

Ky. SCO 

Mich. SCO 

H.J . 290 

H.C. 325 

B.I. 290 

Vt. 291 

Insurance societies for livo stock.. 441 

International Congress of Applied Chemis¬ 
try.. 669 

Meteorological Congress, re¬ 
port; for 1893, IT. & I>. A_ 1080 

Internodes of ttalks of rye and wheat.... 5.19 

Inverfcase in bananas... 252,320 

Invert.sugar as affected by lime and alkalis, 251 

Investigators and teachers in colleges and 

stations. 274 

Iodine, absorbent power of butter for...... 1097 

addition method.'. 252,253 

as an insecticide and fungicide, 

H. Y. Cornell.'. 684 

experiment, Sach’a..... 818 

fixation by starch...817,1026 

indicator for acidity of beer ._ 253 

colored vegetable ex¬ 
tracts.... 253 

wort.. 258' 

number of butter, effect of different 

oils on..... 974 

fata in feeding stuffs.... 461 
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Iodine, solution •preparation. 4G1 

Iowa gluten meal, Mass. State. 902 

Station, bulletins.-. 29,43, 59,62,69, 

78,172,191, 201, 207, 208, 209, 214, 075, 
977, 979, 982, 985, 989, 992, 1000, 1001 

Ipomwa pandurata , notes, X. J. 398 

Iris, notes. 612 

Irish juniper, notes, Pa. 54 

Iron, acetate, for hogs poisoned by cockle 

seed. 813 

and alumina in mineral phosphates, 

determination. 126 

chloride as a fungicide, X. Y. Cornell. 684 
for purification of sugar-beet 

juices.. 261 

compounds, for chlorosis. 1031 

effect on growth of barley. 1094 

plants . 1097 

taste and smell of butter.-.. 1053 
hydrated, phosphate, treatment for fer¬ 
tilizer ...-. 436 

in asli of plants and animals, determi¬ 
nation . 817 

ore, analyses, La. 861 

pyrites and oxide of iron, in mineral 

phosphates. 538 

separation from impure tartrate solu¬ 
tions . 433 

storing up and excretion by animals.. 1031 

sulphate for peas. 233 

purifying sewage. 436 

Irrigation, duty of water in, Utah. 691 

early w. late, Utah.. 215 

engineer, report, Colo . 898 

Idaho.... 898 


experiments. 656 

Hans.. 930,1034 

Utah.87,414 

fall and spring vs. spring, Utali.. 88 

for sugar beets, Nev... 293 

freq 11 ©n cy, U tali. 87 

in fruit culture, Ind. 985 

Washington. 735 

pumping water for, Ariz. 1002 

reservoirs, construction.. 1104 

Rio Grande waterier. 1002 

river water for, Utah...;... 82 

subtorran can... 130 

surface, vs. subirrigation, Utah. 690 

water for, Ariz. 1002 

Utah. 690 

lateral movement in soils, 

Utah... 88 

waters, change and effect of.... 541 

Irritability, latent.... 048 

Jitaria faHnom , notes..... 1037 

Xmpyrum biternatum , nitrogen assimila¬ 
tion by... 936 

Italian Goccinellidce of citrus fruits. 732 

millet, culture experiments in India 833 
peasants, nutrition and metabolism 

of.... 1031 

rye grass, analyses, N. C............ 9 64 

culture experiments, Utah 38 
notes. 910 
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Italian rye grass, notes, Gal.. 577 

Colo. 870,871 

Del. 781 

Strachini cheese, description... 1060 

Iva axillaris, notes. 629 

Colo. 306 

ccanthiifolia , notes. 629 

Colo. 300 

Ivory ashes, analyses, Mass. State.. 164 

dust, analyses, Mass. State. 165 

Ivy, canker of. 821 

Ixtle, notes, U. S. I). A . 94 

Jaffa orange. 1030 

Jamaica spider, habits... 926 

Japan clover, proposed culture experiments 652 

cypress, notes, Pa..... 54 

geological survey. 361 

Japanese beans, nitrogen in, R. 1. 779 

buckwheat, analyses, Mass. State 171 

culture experiments, 

Mass. State. 171 

for boos, U.S.D.A.. 102 

cabbage, notes, N. Y. Cornell. 881 

persimmons, list of varieties, N. O. 496 

notes, Cal.. 587 

plums in North America, N. Y. 

Cornell. 983 

varieties, N. Y. Cornell.., 988 

wheat grass, notes, Cal. 577 

Java, nitrogen content of rainwater of_ 539 

Jersey cows for butter and cheese produc¬ 
tion, Yt. 319 

kale,notes, Cal. 577 

milk, analyses. 945 

pine, notes, Pa. .. 54 

Jerusalem artichoke, analyses,Mass. State. 17,1 

carbohydrates. 347 

culture experiments, 

Mass. State—'_ 171 

corn, analyses, S. C. -. 217 

culture experiments, La .,. 176 

Utah. 39 

Jeweler’s family, dietary, Conn. Stows..... 595 

Johnson grass, analyses, N. C. 64 

hay, composition. 1082 

for cows, steers, and 

goats, N. O—. 1081 

notes, Wyo—.. 679 

Johnson’s mixture, preparation, I )ol....... 592 

Johore, grasses from. 1028 

Juan Fernandez, cultivated plants of.. 1028 

JulHva spectabilix, analyses of fruit........ 437 

Juices and sirups, filtration through ashes- 

tus. 349 

sugar, mechanical losses in cooking. 735 

Jumpers on hops, notes... 236 

Juncadvs, noi.es. 036 

Juno beetle,green,notes, Ariz ............. 902 

notes, Md ... ' 685. 

N.C. 498 

bug, notes, Mass. Hatch.' . 681 

JunebajTios, notes, N, if. Cornell. :-584 

varieties, La... '190 

Jnnoberry, dwarf, notes, Ala, Canebrako.. 686 

Juniper, species, Pa. 54 
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Juniper us chiuensis, notes, Pa. 54 

communis, notes, Pa. 54 

hiberniea , notes,Pa.. 54 
oblong a pendnla , notes, Pa - - — 54 

occidentalism notes. Pa. 54 

virginiana , notes, Pa—.. 54 

Put© culture in Belgium. 134 

California... 577 

Kaffir corn, analyses, JST. O... 64 

S. C. 271 

culture experiments, La. 176 

Utah. 39 

flour, analyses, 1ST. C. 64 

middlings, analyses, H. C. 64 

notes. . 623 

Kai apple, notes, Cal. 586 

Kainit, analyses .. 436 

Ala. College... 290 

Ga...737,1103 

La........................ 860 

Miss. * 737 

N. J. 2S8 

K.O. 976 

S. C..... 976 

as a preservatic© for manure. 330 

for corn, S. C. 1071 

corn-root worm, La. 205 

cotton. 332 

. Arls.. 174 

S. C. 976 

grasses and pasture land. 710 

meadows... 526 

potatoes. .. 731 

• ■ wheat....;... ; .■. 332 

vs. carnallit..... 548 

Kale, Jersey, notes, Cal.. 577 

Scotch, notes, N. Y. Cornell........... 881 

varieties, La..... 189 

Kansas Station, bulletins.491,497,582,599,881,1072 

notes. 351,930,1034 

report... 509 

Keeping qualities of dairy products... 440 

Kefir milk, description... 1067 

“Ke.iinplasmu,” theory of heredity.. 345 

Kentucky blue grass, culture experiments, 

Mass. State. 171 

notes. 625 

Station, bulletins . 290,861,87G, 884,1079 

fire at.... 658 

notes. 132,442 

Kerosene emulsion— 

as an insecticide, Ala. College.. 63 

Iowa. 62 

N. II. 64 

for animal parasites, XX, S. D. A.517,901 

corn-root worm, La.... 205 

hop lice, Oreg .... 206 

horn flies, La. 205 

plant lice, Iowa. 991 

rose chafers, Mich..—__....... 686 

N. J. 403 

San.Jos6 scale, TJ. S. D. A. 1088 

sheep ticks, U. S. D. A ... 901 

sugar-beet webworm, Nebr......... 62 

Kerosene, preparation and use, S. Dak..... 206 


Pag©, 


fa * ** 

Kerosene, for black knot of plums, Mas®. 

Hatch. 309 

horn Hies, Me.... 63 

pear-leaf blister, N.Y. Cornell " -883 
strawberry weevil, Del...... 791 

Ketmia, bladder, notes, N. J"..... 399 

Kidney bean, grafting on... 1089 

protends of, Conn. State. 1080 

vetch, analyses, Mass. State... 171 

ash analyses... 434 

culture experiments, Mass. 

State. 171 

notes. ..... 910 

Kidneys, tuberculosis of... 1033 

Kiel Experiment Station, report,.. 353 

King gluten meal, analyses, Mass. State ... 902 

Kjeldahl method, distilling apparatus for.. 127 

Kleeman pasteurizing apparatus. 656 

Knee grass, analyses, K. C. 64 

Knot, black, of plums. (See Black knot of 
plums.) 

Knotgrass, notes, He v... 497 

Knotweed, notes, Hev. 497 

Koch’s test. (See Tuberculin and Tuber¬ 
culosis.) 

Kohl-rabi, cabbage grafted on. 1089 

Konigsberg Experiment Station, report... 131 

Koumiss, preparation .....-.......... *.. 1007 

sterilized and pasteurized.. 361 

Kreis m ethod for butter analysis. 104 

Kreolin, preparation and use, N. Y. Cornell. 684 

Krugia> n. gen., notes-, .. 127 

“ Kunstrahm,” preparation .. 1000 

Labels-for use in orchard and garden, H. Y. 

Cornell.....!... 875 

Labiatse, tuberous, notes.. — 820 

Laboratories, agricultural, of Belgi uni. 552 

food, suggestions for estab¬ 
lishment, TJ. S. D. A.. 416 

use of centrifuge in.. 817 

Laboratory apparatus. 922 

at Bern bn rg Station ........... 750 

Laborers, farm, wages of, i n Den mar k...... 057 

Laburnum leaves as food for animals. 1030 

Laced-winged fly, notes, La ................ 409 

Lacewings, notes, N. 0... 493 

Laehnidiwn acridoriwn , parasitic on 

' crickets... 1100 

Lachnosterna sp., notes, XT. 8. X). A.. 101 

Lactation, effect of stage on hutter-making. 1052 
choose produc¬ 
tion..... 1000 

variation of milk during period. 947 
Lactic fermentation as related to phosphates 

and casein. 200,050,814,1045 
influence of mineral 
poisons on. 734 


“ Lactina ” a substitute for human milk ... 10(17 

Lactometer, directions for use, Wis. 82 

Lactose in milk, determination ............. 260 

Ladybird, blood-red, notes, La ............. 400 

® boreal, notes, N. J. . 404 

two-stabbed, notes, La....*,..... 400 

Lady bugs, notes, 2ST. 0..................... 409 
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Lw,stadia bidweVM . (See Black rot of grapes.) 
Lambs, cotton-seed meal and linseed meal 

for, Wis.-. 502 

fattening for British markets. 632 

feeding and marketing, Wis. 503 

experiments, Minn. 1084 

in winter, Mass. State. 109 

on rape. 632,633 

grain for, before weaning, 'Wis- 502 

rations for, Mass. State. 195 

Minn. 3083 

roots vs. silage for fattening, Mich. 688 
shorn and unshorn, feeding in win* 

■ ter. 632 

skim milk for. 823 

Lamb’s quarters. (See Pigweed.) 

Lamium amplexicaide, notes, N. J .. 398 

Lawipronia rubiella , notes. 740 

Land, amount required to soil a cow. 644 

clearing, in the Sierra foothills, Cal. 606 

plaster. (See Gypsum.) 

swamp, fertilizer experiments on.... 436 

Lander farm, location, Wyo. 568 

Laphrjfgma frugiperda , notes, La. 206 

Laramie farm, location, Wyo. 567 

Larch, ash analyses of wood and hark. 256 

hlack, notes, Pa. 54 

European, notes, Pa. 54 

Ilexenbesens of. 1031 

trees at Illinois Station. 303 

Lard, beef fat in, determination. 728 

detection of heated cotton-seed oil in* 258 

methods of detection, TJ. S, D. A. 611 

Larix amencana, notes, Pa. 54 

europea, notes, Pa. 54 

Larkspur poisoning of live stock, Colo. 319 

Larvte, hymenopterous, anatomy of tracheal 

system... 1031 

in a child’s face, IT. S. D. A. 901 

of Oomhylist amMgueUa . 926 

preservation for study, U. S. II. A . 515 

Lasiaptera sp., notes, IT. S. I). A.. 101 

rmihlenbergm, notes, Ohio-311,312 

Latent irritability. 048 

hathyrus maritimus, notes.*. 809 

palustris , notes. 808,809 

prat crisis, notes. 934 

sativum culture experiments in 

India .. 333 

nitrogen content....... 347 

sylveUris. (See' 'Flat pea.) 

Laurie acid in butter. 954 

havatera assurgentiflora, notes, Cal_.... 589 

insularis , notes, Cal. 589 

occidentalism notes, Cal... 589 

venom, notes, Cal.. 589 

Lavender essence. 344 

Laws, fertilizer. (See Fertilizer law.) 

of growth and nutrition of plants,.. 749 

regarding the dehorning of cattle, 

N. Y, Cornell--..... 204 

State, relating to management of 

roads, IT. S. D. A. 799 

weed, of Nebraska and Wisconsin, • 
Nebr... 787 
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Lawson’s cypress, notes, Pa.. 54 

Lawn grasses.... 625 

trial of, It. I.. 786 

Lead acetate, effect on germination of 

seeds, Ivans. 882 

preparation and use, 1ST. Y. 

Cornell.. 684 

for water pipes. 436 

in canned vegetables, U. S. I). A- 221 

water from lead pipes. 519 

poisoning by water from lead pipes. 255 

Leaf beetle, elm, notes, N. H.. 04 

N.J. 402,403 

beetles on cottonwood, S. Dak. 206 

willow, S. Dak. 206 

blight of celery, notes, Conn. State.. 878 

.Mich. 788 

cucumbers, Mass. State- 192 

grapes, N. C. 498 

orchids.......... 937 

pears, Del...... 591 

Me...... 60 

N.C.■. 497 

strawberri es, Mass. Hatch. 681 

Mass. State.. 194 

N. C. 498 

Tenn. 585 

tomatoes, Del. 591 

blister of pears .. 593 

buds of pear, hazel, and maple, lecithin 

content. 803 

bug, four-lined, N. Y. Cornell. 406 

caterpillar, notes, N. C. 498 

crumpler, notes, Tenn... 310 

curl of peach, N. O.-. 498 

disease, fungus, notes. 627 

of sugar cane. 821 

fibers of the United States, U. S. D. A. 92 

folder, notes, Iowa. 990 

formation and raf n fill 1.. 34 5 

glaze of cucumbers, Mass. State. 192 

hoppers, grass, life history, Iowa.... 62 

notes, Nebr .. 62 

Mich. 791 

N.C. 498 

on Winter grain, U» S. I), A .. 901 

louse of oats ....... 821 

miner, of blackberries, Del. 593 

locusts, Ivy — .. 884 

roller, notes, N.C ........ 498 

of strawberries, notes, N. J.... 403 

rust of apples, ,N. O --.............. 497 

plums, N.C.... 498 

sickness in begonia and asplcnium, IT. 

S. D. A.. 517 

skelctonizer, locust, Ivy .. 884 

' not ob, ■ Iowa.. 999. 

spot of beets, treatment.. 653 

blackberries, N, 0 ............ ,498 

■ cherries, N.C,-..'. 498 

raspberries, N.C..........*... 498 

structures o t alpine plants............ , 923 

Leafy trees, ash of heart and sap wood of.. , 437 

twigs as a feeding stuff. 129 

Leather industry, fermentation in. 435 
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Leather refuse as a foriilizcr... 1037 

waste, analyses, It. I. 290 

Leaves, accumulation of carbohydrates in. 250 
and seed stems, propagation of beets 

by. 052 

stalks of sunflowers, analyses, 

Can. 631 

autumn coloring. 3.037 

chemistry and physiology of — 127,344 

comparative anatomy of. 650 

detached, absorption of oxygen by- 729 

feeding value.. — 822,916 

forest, and sawdust as feeding 

stuffs. 439,733 

grape, coloring matter occurring in. 1027 

of alpine plants, structure and 

biology... 434 

locust and laburnum as food 

for animals.. 1030 

plants, diastase in, recognition. 538 

sorghum, composition.. 1082 

yew tree, cattle poisoned, by eat¬ 
ing. 1033 

shrinkage in drying... 937 

Lecanium hesperidium, notes. 663 

La.. 409 

olece, notes, La. 409 


TF.S.D.A. 514 

Lecithin content of butter. 342 

vegetable materials. 654,803 
Leersia virginica , analyses, N. C —.. 65 


Leguminous plants— 

acquisition of nitrogen by..... 843 

Ill. 845 

for green manuring and feeding. 730,1087 

growing with cereals. 264 

nitrogenous fertilizers for... 835,849 

root tubercles..... ll'0,836 

soil inoculation for ... 113,619,649 

Swedish.... 808 

Leguminous seed, poisonous, occurrence in 

Indian peas. 2101 

tuberculohles,review.. 649 

Lema melanopus, notes . —. 654 

Cal. 588 

Lemons, analysis, La.... 396 

decay, N. J... 401 

varieties, Cal..... 586 

La...... 396 

Lentils, culture experiments in India. 333 

French, notes, Cal..,... 577 

nitrogen content.. 347 

■ ■ . notes .. 808 

Colo—. 1074 

soil inoculation for.. 621 

Leonurus cardictca, notes, 1ST. J.... 399 

Zepidium emnpeMre, notes... 629 

N.J.... 398,399 

virginicum, notes. 911 

N. J..._ 398 

Zespedeza striata. (See Japan clover.) 

Lesser vine chafer, notes,2ST.J.... 402,403 

Lettuce adapted to Utah.... 53 

and radishes as affected by electric 
light, N. Y. Cornell.. 295 
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Lettuce, effect of subirrigai Ion op, AV. Vn... 680 

fertilizer tests, Mass. State. .. 171 

forcing. 129,347 

rot, notes, Mass. State .. 192 

Yt . 309 

spring, grafted on salsify.. 1089 

undetermined diseases, Vt.. 309 

varieties, Ala, College.. 785 

Ivans. 881 

La. 189 

Mass. Hatch. 783 

N. C. 873 

Okln... 983 

'Pa. 53 

Utah. 53 


winter, grafted on wild prickly 

lettuce .. 1089 

Leucania albilineata, notes, Iowa. 989 

unipuncta , n 0 tea, If. S. I). A..... - 101 

Levul in, crystallized. 817 

Liberian coffee. 925 

Liboeedrus tlemrrens, germination tests, Pa. 61 
Library of Agriculture, Belgian National.. 2 

Lice affecting grass roots, Iowa.. 990 

on hens, carbon bisulphide for, 

U.S.D.A. 328 

swine, road dust fur, IT. S.I). A. 901 
Lichens from California and Mexico, XL S. 

D, A. 327 

Minnesota, determinations........ 936 

poisons in... 252 

Light, effect on bacteria. 435,729 

form and position of flowers. 649 

growth of plants.114,115 

transplanted 

plants.. 923 

rancidity of butter.. 1023 

respiration of plants. 728,818 

electric, for creameries. 656 

magnesium, effect on plants... 649 

Lightning current and sap flow of trees — 650 

Lignification, effect on the life history of 
ceil contents.. —... 254 


Ligneous products ns food for stock.... 822 

Lignin and phenyl hydrazin, color reaction 

between...... 251 

Ligno-celluloses, chemistry.„. 538,647 

Lilies,notes,N. C.. 873 

Lily, plantain, notes, N. J... 401 

Lima beans, mildewed, Conn. State......... 878 

varieties, A hi. College......... 785 

Lime and alkalis, action on invert sugar... 251 

phosphoric acid in ash of milk .. 639 

fioccul at ion 0 f clay by... 695 

for asters, Conn. State..... 879 

club root of cabIrngo, NT. J.. 685 

corn, Del. 780 

Md... 978 

It. 1. 778,779 

grasses and pasture lands...... 526,711 

oats, It. I.. 779 

, peach trees, N. J. , 297 

. potato scab, It. I... ... 590 

c tobacco. Conn, State.. 866 

.in barnyardmauuro ' 141' 
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Lime in mills, effect cp digestibility. 060 

removal of part from, milk to render 

more digestible .. 734 

replacement by strontium in plant 

nutrition. 539,698,822 

resorption and excretion by animals. 732, 

1020,1021 

with arson!tea, 1ST. J. 403 

London purple, Bel. 791 

Paris green, U. S. I). A. 101 

Limekiln ashes, analyses,Mass. State. 164 

Limestone, inspection, La.... 861 

Limes, 'W est Indian. 1030 

Liming grapes on soils poor in lime . 1095 

Limnanthes, localization of active princi¬ 
ples in. 729' 

JAna laponica-, notes, S. Dak. 206 

scripta, notes, S. Dak. 206 

Linden honey dew, composition. 348 

trees for hees, U. S. B. A. . 102 

Linseed cake, analyses. 914 

examination. 913 

for fattening sheep. 920 

lecithin content. 803 

meal, analyses, Conn. Storrs. 596 

and bran vs. corn meal for 

milk production,Ohio. 889 
skim milk for calves... 634 

examination... 913 

for lambs, Wis.. 502 

tobacco, Conn. State. 865 

old process, analyses, Mass. 

State..._ 395 

for milk pro¬ 
duction . 1065 

porridge for calves, Pa. 68 

vs. corn meal for steers, Iowa. 69 

Lip avis chrijsorroea, notes. 821 

Liquid fertilizers, experiments with.. 703 

manure, analyses... 524 

experiments. 523,525 

preservation. 524 

Liquids, sterilizing. 435 

Liquors, fermented, from sugar beets. 928 

methods of analyses, 

U.8.D.A. 510 

lAthocolletU ostensacl-mella, notes, Ky. 884 

robiniella, notes, Ky... „■. 884 

Lithospermum ar venae, notes, X. J. 898 

Litter, absorption of ammonia... 144 

liquids.. 144 

for animals, composition. 148 

materials for.... 255 

straw for'. 655 

uses. 143 

wood .. * .... 927 

Live stock at Louisiana Stations.. 203 

diseases, laws. 1041 

insurance societies. 441 

sanitary boards, convention.... 1041 
board of Maryland.... 1041 
Liver, influence on formation of urea ...... 1101 

Loco, bibliography, Colo... 319 

poisoning of live stock, Colo.. 31$ 

sheep... . 629 
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Locomotion of bacilli.. 819 

Locust. (See also Grasshopper.) 

bagworm, notes, Aria.. 992 

black, notes, Ky. 884 

differential, notes, Ky.. 1079 

leaf miners, notes, Ky.. 884 

skeletonizer, notes, Ky_... 884 

leaves as food for animals. 1030 

new parasite. 1031 

red-legged, notes, Midi. 311 

skipper, notes, Ky. 884 

two-striped, notes, Mich. 311 

yellow-striped, notes, Ky. 1079 

Locusts and their parasites. 1100 

damage in Colorado, 1J. S. B. A- 901 

destructive, in Kentucky, Ky. 1.079 

distribution in Nebr., IT. S. IX A... 101 

in Colorado, notes, IT. S. D. A. 514 

Chile, migratory, IT. S. D. A. 514 

natural enemies, IT. S. B. A. 101 

notes, Mich. 791 

N. C. 498 

of N.Mex. and Ariz.,IT. S. D. A.... 514 

outbreaks, TJ. S. D. A. 514 

repression, Ky. 1079 

Lodging of wheat, Ohio. 100 

Loffler's bacillus, for destroying rodents_ 780 

Lolium arvense, notes. 918 

perenne , notes, Wyo. 679 

Lombardy cheese, cause of green color. 1001 

London purple and Bordeaux mixture on 

small fruits, Mich... 793 

lime for corn boll worm, 

Del.... 791 

as an insecticide, Ala. Col¬ 
lege ... 63 

Iowa— 62 

N. II.... 64 

K.Y. Cor¬ 
nell ... 685 

effect on poach foliage, N.Y. 

Cornell. 684 

for apple scab,N.Y. Cornell. 683 

canker worms, Del. 593 

codling moth, Del ...... 593 

preparation and use, S. Dak. 200 

Looper,oak, notes. 631 

Loose smut. (See, Smut.) 

Lotus, notes... 808 

Lotus tetragonolobus, notes, Cal.. 577 

Louisiana Stations, bulletins.. 159, 

101,172,176,179,187,180,203, 
205, 215,896,409, 861,884,979 

reports. 283,415,899 

“ Loup!ng ill,” of sheep, notes... 341 

Low amaranth, notes, Nov.. —... 497 

Loxostege madurm, notes, If. S. D. A.. 101 

spp., notes, II. S. I). A. 101,900 

sticticalis , parasi fcos, N ebr......... 62 

notes, Nebr............. ,. 62 

IX.* S. 1). A ... 827 

Lubricating oils, examination for adulter¬ 
ation . 261 

silver nitrate test,........ . 454 

Lucern. (See Alfalfa.) 
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Lumpy jaw of cattle,-notes... 349 

S. Dale.. 204 

L.S.D.A. 008 

Lupine, blade, composition. 204 

digestibility. 204 

blue, analyses, Mass. State. 171 

culture experiments, Mass. 

State -. -..- -' 171 

disembittering.- 347,437,1032 

seed, food value of dried and dis- 

exnbitterdd. 655 

white, alkaloids in. 252 

yield on inoculated and unm¬ 
odulated soil.. 619 

white, analyses, Mass. State.. 171 

culture experiments, Mass. 

State...171 

culture experiments, XT tab. 38 

delinquesceut alkaloid in... 252 

soil inoculation for -.. 619,620 

yellow, analyses, Mass. State. 171 

culture experiments, Mass. 

State..... 171 

notes... 616,910 

Colo. 871 

Lupines for green manuring.. 128 

fungus disease...•- 348 

inoculation of clay soils for- 435,1013 

nitrogen content. 347 

in, at different dates— 700 

nitrogenous fertilizers for ........ 850 

Luphius dibits, notes. .. 522 

kirsutus, notes .. 449 

lutexts, notes. 844 

Lychnis dioim, Diantkus grafted on. 1089 

githago, notes-.... 913 

Lyda sp., notes, TJ. S.D. A.. 101 

Lye wash, preparation and use, S. Dak..... 206 

Lygus lineolarius , notes... 352 

Lysol as an insecticide. 822 

Macedoine, canned, analyses, XT. S.D. A... 220 

Machine oil emulsion for born fly, La ...... 206 

Machinery, farm, tests, Pel.. 932, 796 

harvesting sugar beets by. 820 

Machines, cost of mowing with various ... 541 

mowing, trial at Aarhus (Den¬ 
mark), 1892. 541 

Machinist’s d ietary, Conn, Storm.. 595 

Maerodactylm subspinosus. (See Lose 
chafer.) 

Macrosporium disease, prevention, XL S. 

D. A. 1004 

Maero&porinmparasiticum , on garlic __ 438 

solani, notes ..... 629 

Del..... 591,787 

Tla............ 790 

Vt...... 306, 988, 989 

TJ. S. D. A- 1004 

Madder, dyer’s, notes, Cal.-.. 577 

Mcesa picta, notes.. 619 

Maggot, apple, notes, JST. II... 64 

fly, peach, notes, TJ. S. P. A. 514 

Magnesia, determination by titrating am¬ 
monium-magnesium phosphate 1026 
for refining diffusion juice. 735 
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Magnesium, action upon me*nUic solutions 538 
light, effect on grow fch of plants .127 

effect, on plants.. (549 

phosphate, determination of 

phosphoric acid as ___.... 433 

Magneticneedle, secular change i n direction 

of,TJ. S. 1). A. 1087 

Magimy, notes, IT. S. I). A... 1)4 

Maidenhair i ree, notes, Pa... 54 

Maine Station, bulletins. 985, 999,1070, 1077 

notes.-. 825 

reports.. 29,33, 00,63,216 

Maize. (See also Corn.) 

botanical and economic study. 933 

feed, analyses, Mass. State.. 194 

Vt. 312 

fertilizer experiments in Italy_... 1029 

green manuring with sweet pea for.. - 702 

oil and ‘ ‘cotton stearin n . 441 

Maladie du co'it among horses in Nebraska, 

TJ. S. P. A. 60S 

Malic acid, determination. 252 

Mullein, experiments with, IT. S. D. A. 608 

for diagnosing glanders in horses, 

Iowa. 78 

Mallow, common, heliotropisiu... (503 

round-leaved, notes, N. J... 398 

Malt sprouts, analyses, Mass. State.. 194 

fat con tent... 801 

water-soluble carbohydrates in_ 048,1.102 

Maltose, fermentation by Ouliiim lactis _ 919 

Malm rutundifolia, notes, N. J. 398 

Maniestra picta , notes, Md. (585 

Mich... 686 

TJ.S.B. A. 101 

sp., notes, TJ. S. D. A ... 101 

trifolu, notes, Md. 685 

Mammoth clover,analyses, N. G.... 64 

culture experiments .... 625 

Colo 871 

Utah 38 

Man, albuminoid requirements. 1031 

Management and feeding of cat tle, Wyo... 71. 

Mangel-wurzel fly, notes.. 740 

Mangel-wurzels, analyses, Conn. Stores.... 596 

' Mass. State .... 66' 

barnyard manure for...... 933 

experiments in India. 333 

fertilizer experiments. 705 

Pa.. 47 

tests, Mass. State. 171 

for steers .... (533 

liquid manure for......... 525 

in rotation. 713 

planting at different dis¬ 
tances. 023 

planting at different rates, 

Pa. 47 

varieties. 623,624,(525 

vs. grain for pigs.. 429 

Mangoes in cold storage.—... 909 

Mangrove plants, viviparous, endosperm.. 818 

Manila aloo fiber. 180 

Sfannite in wine, determination............ 440 

“ Mannited” wines, study.. 440 
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Man-of-the-earth, notes, M. J. 898 

Manual of plants of the Mediterranean 

region —........ 819 

Manure. (See also Barnyard manure.) 

determination of nitrogen and phos¬ 
phoric acid in. 802 

fish, analyses. 621 

from cattle, concentrated.-. 316 

cows, analyses. 524 

different animals, comparison, 

Utah. 35 

horses, analyses, Mass. State. 164 

fermentation. 651 

sewage, manufacture. 436 

sheep and steers, loss in dry¬ 
ing, Pa. 28 

gas, composi (ion.. 147 

teachings, analyses. 153 

Mass. State. 165 

liquid, analyses. 524 

experiments. 523,525 

for tomatoes, Teim. 584 

preservation. 524 

origin of ferments. 147 

nitrogenous substances 150 

solid vs. liquid, Utali.. 35 

stable and green, nitrogen content. 024 

utilization of nitrogen of- 1098 

voided by cattle, amount. 634 

Manures and manuring, text-book. 1029 

homemade, Fla. 569 

influence on growth of natural 

meadows. 437 

unexhausted residue—. 708 

Mamxrial needs of grafted and ungrafted 

grapevines. 731 

Manuring, best methods.— 486 

development of theory. 589 

grapes, experiments. 1094 

meadows, experiments. 525 

orchards. 820 

vineyards... 437,548,1094 

white potatoes,experimen t... 548,731 

with phosphates. 651 

Maple, grafting in open air...... 1018 

leaf buds, lecithin content. 803 

sugar, analyses, Vt.. —... ■ 812 

flavor of... 987 

' modern process, quality of... 937 

■ trees at Illinois Station.. 303 

worm, green-striped, notes, IT. S. 

IX A.... 101 

Maps, soil, best methods of making ---- 1029 

Mares, abortion, U. & IX A.. 513, GOB 

Margarin and butter, sulphuric acid tests 

for... 126 

cheese, manufacture.. 1060 

estimation....... 440 

in butter, detection—.... 126,200,727 

vs. butter for food.:. 1101 

Marine nephoscopo for navigators, IT. S. 

IX A. 1087 

plants of the coast of A1 geria. 923 

Market butter of Halle, rancidity.... 8.15* 

Marla, analyses. 538,021 i 
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Marls, analyses, Ala. College.290 

Cal.’... 562 

La. 801 

S.C. 217 

Virginia, analyses, Mass. State ...... 165 

Marsh and fen soils, analy sis. 346 

cord grass, analyses, TST. C-...- 64 

gas, in manure... 147 

grass buy, analyses, M. O. 64 

Maryland live stock sanitary hoards. 1041 

soils, investigation, Md. 162 

Station, bulletins.. 66, 

162,164, 601, 685, 801, 978, 982 

reports... 509, 899 

Mash of hops. 130 

starch and sugar in. 477 

Mason’s dietary, Conn. Storrs. 595 

Massachusetts Hatch Station, bulletins.. 102,483, 


670, 081, 783, 860 
reports. 280,291,302, 
309,310,317,324 

Horticultural Society. 449 

index to agriculture of. 543 

State Station, bulletins.. 80,66,74, 
162,164,195, 482, 
480, 499, 976, 992 
reports. 162,104,170, 
190,191,194,195,197, 
198,109,206, 207, 209 


Stations, notes. 730,980 

Mass ecu! tea, estimation of water.. 433 

May beetle, notes, Mass. Hatch. 681 

May weed, notes. 529 

H.J. 398 

Meadow fescue, analyses, Conn. Storrs. 596 

cul t ure ex p er i men ts— 

Mass. State..— 171 

Utah.. 38 

notes. 910 

Colo. 871 

foxtail grass, culture experiments, 

Utah.. 38 

notes.. 910 

grass, analyses, Conn. Storrs ...... 590 

fowl, analyses, Conn. Storrs. 590 

N.O. * 04 

notes, Colo. 870 

hay, analysis, H.«T.. 410 

for fattening sheep ......._ 920 

lands, management.. 052 

Mass.State ... 172 

plants, notes and analyses.... 487 

soils, nitriflention .. 780,903 

Meadows and holds, alpine... .*. 821 

pastures of Switzerland ..... 255 

botanical examination ........... 253 

effect of drought. ' 021 

hay trash for seeding............ 92$ 

manuring ....■. - 525 

natural, influence of manures on.. . .487 
of Modena......... .925 

newly seeded, ashes for,-'It,:!...... '• 779 

Meal, analysis................ ....- 433 

■ and grain for swine....«... *...... - ■ 632 

methods■ of examination .....438,854,604 
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Meat and animals, inspection, U. S. D. A ... 608 

milk, transmission of tuberculo¬ 
sis by. 1041 

boiling and steaming.. 336 

classification and price. 258 

exports from Denmark. 657 

frozen, storage experiments. 926 

ground, digestion experiments with.. 1032 

for horses in place of oats ... 540 

horse, detection. 540 

loss in weight by heating. 655 

market of Berlin, review.. - 541 

ox, analyses. 540 

scraps, ground, analyses, Mass. State. 194 

skipper, notes, U. S. D. A... 517 

variations in price.•. 441 

Mechanical analyses of sand used in sand 

culture... 758 

growth of the cell membrane.. 254 

Medicago faleata, notes. 809 

lupulina , notes. 809 

Cal. 577 

macutata, notes, La. 161 

orbicularis , a new fodder plant... 925 

saliva, (See Alfalfa.) 

scutdlata, a new fodder plant. 925 

Medlars, varieties. La. 190 

Megamelus piceus, notes, Mich. 792 

Metjon&mus laiiopterw , notes, Ohio.311,312 

Melampsom spp., notes, Ill. 870 

Melanconivm fuligineam, artificial cultures 

of, hT. Y. Cornell. 880 

Melandrium album, notes.. 91^ 

Melanoplus bivittatus , notes, Mich ... 311 

fermur-rubrum, notes, Mich_ 311 

Meleguetta pepper, notes. 915 

Mclilatus alba . (See Bokhara clover and 
Sweet clover.) 

Ihlittia veto, notes on treatment, N. J .. 405 

Melolontha vulgaris, notes. 822 

Melon plant louse, notes, Md .... 685 

N.J.... 405 

Melons, AUemaria bnmicce nigrescens and 

Tetranichus telarius on. 731 

citron, notes, Cal. 577 

varieties, Colo... 870,871 

'N.C. 873 

“ Melting test ” of butter....*. 724 

Membmcidw of North America. 741 

Membrane, cell, thickening in epidermis of 

roots.. 539 

mechanical growth. 254 

infolded, as related to turges - 

cent swelling ----...... 253 

precipitate, permeability __ 649 

Membranes, fungus, structure. 729 

plant, study of...... . &22 

vegetable cell, carta hydrates 

^ .. 817 

chemical composition.......... 434 

Mendoncia, anatomy....................... 127 

Meningitis, cerebro spinal, in horses, Del .. 603 

.. notes, Del.. 795 

Meraporus brucfdvorus, notes, Ohio.. 311 

Merchandise, exports, U. S.D.A .......... 798 
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Mercurialis perennis , notes S ............... 970 

Mercuric chloride. (See Corrosive subli¬ 
mate.) 

oxide in elementary analysis .... 433 

Meristem, two new stains—.... 1028 

Merulius laerymam, dry rot of wood d no to. 8*21 

Metabolism and digestibility of nlbiuni* 
no ids as afl’e c to d by 

salt. 259 

nutrition of Italian peas¬ 
ants . 1031 

in the horse.... 822 

of plants, as related to tannic 
acid .. 649 


Metallic salts, effect on fermentations of 


milk. 1047 

Meta&ia sp., notes, TJ. S. D. A........__ 900 

Meteoric waters, nitrogen compounds in... 522 

Meteorological apparatus, Mass. Hatch_ 280 

instruments, Idaho. 857 

observations at Gembloux.. 556 

stations and publications, 


U. S.D.A. 1086 

apparatus for. 819 

Meteorology, abstracts of articles. 29,162, 

280,482,565,676,775,857, 975, .1070 

Colo. 898 

Conn. Storra... . 565 

Del. 566,775 

Idaho. 898 

Iowa. 736 

Maine. 29 

Mass. Hatch. 162,280, 483, (576 

• Mass. State. 30,162,483 

Mich ... 677 

N.H. 30 

N. Mex. 857 

N. C.. 281,282,483,077,857,3.070,1085 
N. Dak... 162 


Pa. 30 

ILI. 776 

Utah. 32 

U. S. !>. A. 219 


Wy<>. 325,692 

forest observations, IT, S. I). A . 95 

relations to agriculture of 

. Idaho... 857 

Mexican beans, notes, Cal —.. 1074 

fruit,fly, notes, La.... 409 

Mice, Held, destruction.. 345,730,1104 

white, transmission and evolution of 

tumors on. 349 

Michigan birds, Mich....... 101 

College notes.. \ 32 ,658 

Station, bulletins............. icq, 161, 

180,181,183,286,290,311, 
681,782,788,791,793,794 

reports.,.■.. 676,' 

677,678, 680, 681, 683, 685, 686,688,691 

»otes. 132,268,980,1034,1103 

Microbes and organic matter in the soil.. 780 
their rAle in the dairy. . . 1033,1101 
assiunlation of gaseous nitrogen 

* , b y ..*.... 923,1010 

for destroying field mice.. UQ 4 
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Microbes, production of ammonia in the soil 


by. 614 

Micrococcus amylovorus , notes, Mass. State. 104 

notes. 1019 

Microorganisms, fixing atmospheric nitro¬ 
gen by. 434, 747 

in culti voted soil.. „.. 730 

dairy products. 1047 

rancid butter. 1033 

of air and water. 435 

Microscopic examination of feeding studs. 733 

Microscopical examination of durra.. 437 

Mieroscopist, report, N! H. 60 

Microscopy, Division, XJ. S. I). A. 611 

Middlings, analyses, Conn. Stores. 596 

Vt. 312 

wheat, analysis, Mass. State .. - 499 

1ST. tJ . 410 

Mignonette fungus, notes, N. J. 401 

Mildew, downy. (See Downy mildew.) 

new, of insects. 926 

of cherries, Mass. State. 194 

N. C i. 498 

gooseberries, notes. 629 

Mass. State. 193 

grapes, notes. 629 

It. I. * 792 

Lima beans, Conn. State. 878 

plums, notes, Mass. State.. 194 

powdery. (See Powdery mil¬ 
dew.) 

Milk, abnormal... 655 

analyses, Vt.. 321 

and adulterated,discrimina¬ 
tion . 644 

normal, discriminations 540 

papers on. 948 

ripening... 440 

acidity, determination. 928,963,1101 

U. S, I). A. 511 

action of heat on......*_ 962 

adulteration, report on. 260 

detection... 354,824 

Wis. 507 

with condensed milk... 109 
aerated and non-aerated, for butter 

making.. —.. 1054 

, aeration... 643 

I ml... 82 

Vt. 322 

aerators, teats, Vt.. 322. 

albuminoids and extract in .......... 817 

nomenclature .. 950 

* * alb um oso ” .. 784 

amount required per pound of cheese, 

Iowa.... 209 

amyloid in.,..... 949 

analyses... 104,462, 

543,817, 934, 944,945,940,1026 

Ind..80,81,82 

Iowa.. 209 

Mass. State.*. 207,209 

N. Y. State... 85 

B. I. #75 

Pa.*... 72 
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Milk, analyses, Vt..... 314, 320 

Wis... 499 

for different breeds of cows. 944 
and beef production, upland and low¬ 
land cattle for.- -. 349 

butter, effect of food on.. 642 

Pa.. 596 

production by Dutch cows .1004 

cream, butter fat in... 642 

testing. 643 

its products, analyses... 259 

chemistry.. 440 

composition. 944,1083 

meat, transmission of tuberculo¬ 
sis by... 104.1 

as affected by food. 228 

ash content of, as affected by feeding 

jdiospliate of lime. 540, 639,971 

bacteria in..... 260, 431, 1043 

source. 349 

behavior of anthrax bacilli in. 729,1045 

hitter, cause ......... 650,720,971,1043,1044 

due to boiling. 1050 

boiled, value. 260 

buying on basis of fat content.. 260,440,1003 
cake, manufacture and composition.. 1067 

calculation of solids., 647 

can, vacuum, description... 656 

carbonic acid for souring. 1047 

casein, determination,. 260,543 

U.S.D.A. 511 

nature and properties. 1008 

change affecting its taste.. 1050 

clabbered, determination of specific 

gravity. 541 

cold deep-setting vs. baby separator.. 1055 

color, cause ... 950 

composition at different periods, N. Y. 

State. 898 

condensed, analysis. 108 

detection in fresh milk... 109 
proposed manufacture ... 824 

conditions affeei ing quality, If. IT.... 87 

constituents, loss in chooso-maklng, 

JST. Y. State.. 85,603,605,689, 896 

cooked and uncooked, for infants .... 926 

coolers, teats.. —.... 1054 

cows’ and human, difference.. 061 

creaming..... 640,648,783 

curdling by cholera bacilli.. 1046 

rennet and blood coagula¬ 
tion... 1032 

curdled, specific gravity of.. 928 

delayed setting...*.' . 643 

digestibility as affected by lime con¬ 
tent........ 734 

effect of delay in deep-setting........ 1055 

food on.... 440,635,640,655,967,970 

lactation period... 638 

potasslum chlorate ........, 971 

emulsion and kerosene as insecticides, ■ , 

S. Dak.206 

fat, butter-making efficiency ........ 1054 

content at different stages of' milk- ' 
i tig . 644 
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Milk, fat content by different methods of Milk, preserving with potassium hidiro- 


milking.. 965 

for cheese-making_ 440,1060 

cheese-making, N, T. 


importance and increase- 927 

increase .. 440 

determination. 126, 

440,047,656,734,801,824,1025 

glob tiles.. 055,951,954 

investigations. 942 

feeding to calves. 634 

Pa. 68 

cows.. 969 

fermentation as affected by mineral 

salts. 260,1047 

tests...... 260,1045 

fever of cows, Ala. College.. 749 

for cheese-making, N. Y. State. 85, 

604,605,680,996 

infants, preparation.. 258 

from different breeds of cows— 

analyses...... 1053 

Mass- State. 207 

digestibility... 957 

fat globules... 655 

from different kinds of animals. 824 

frozen, analyses—.. 948 

germ content.—. 1049 

goat’s, butter from. 655,816,956 

handling and testing.... 361 

heating before souring......— 3044 

human and cows’, nuclein in.. . . 246 

bacteriological examination. 130,254 

germ content of..... 1048 

“lactina” a substitute for. — . 1067 

Staphylococci in. — —.. 1048 

kefir, description-. 3067 

lactose, determination. — .. 260 

lime and phosphoric acid in ash of- 039 

in. 960 

market, germ content.. 130,1043 

methods of analysis.. 107 

new, keeping quality. —.— — — 440 

nuclein content of. —. 949 

of cows, nitrogen in —.. 524 

sulphur in.. 949 

goats, composition... 440,655 

detection in cow’s milk._ 260 

individual cows, fat content. 813 

inoculated goats, immunity from 

cholera through.. 439,963 

sheep, goats, and mules, analyses.. 961 

tuberculous cows, TJ. S. D. A. 513 

Otdium lactis in. ....... 919 

pasteurized, in creameries............ 440 

pasteurizing. ... 541 

by Soxhlet’s method_ 1050 

in butter-making. 1058 

phosphates—.... — .—.._.......... 949 

and casein as affecting lac- 
■ tic; fermentation.—»...... 814 

plants used in handling.............. 1066 

; preservatives, antiseptics as—........ 928 

preserving with boracic acid_..... 1047 



mate, Iowa..... 1001 

sodium fluoride... 734 

production as affected by— 

change from barn to pasture, Vfc. 317 

frequency of milking.. — 228 

weather, Vt—.. 322 

production by different cows, Vt — 220 

sheep... 540 

conditions a ff 0 c ting, 

Vt. 320 

cost.... ■ 1065 

effect of breeding on.... 972 

shelter on.. 972 

text-hook.- — 823 

products, Babcock method of analysis 

Conn. State.—.... 689 

proteklsof. 950 

quality, a breed characteristic. 733 

as affected by food. 130,733 

N. IT. 87 

odors. 130 

raw and sterilized, digestibility. 959 

from cows having anthrax. 973 

mouth -an tl- 
foot disease. 973 

tuberculous cows . . .. 973 

reaction of—.. 957 

records of American cows. 824 

recovery of food ingredients in. 966 

relation of creamcontent to fat con¬ 
tent—.. 050 

fat to casein in, N. Y. 

State. 895 

to lower organisms. 361, 

putrefaction. 963 

rich in fat, breeding for.. — —. 655 

salty.- 1101 

samples, composite, fat in. 645 

examination on large scale.. 440 

preservation...... 123,124,260,530 

sand filters for—-..— - 2043,11147 

scalding before sotting in ice water.. 1056 
scale, Richmond’s, improvement .. —. 817 

secretion......861,1)64 

setting, deep m. shallow, Tnd ...... - 80 

sheep’s, cheese made from 957 

sheep dairying... 962 

slimy fermentation. — — 928,1044 

soap from by-products . — .m....... 1087 

soapy, cause. 431,971,1044 

study. 249 

sour, specific gravity of...... -. 844 

souring as related to phosphates and 

casein. 247 

special studies on.. ' 957 

sponge filters for,. 1043 

sterilization.... 258, 265, 440, 927,1049,1050 

by electricity... 1052 

sterilized and pasteurized -. .301 

fat separation-.. 130,'246' 

for infants 1050 

sterilizers -.... . 440, .1051 

0 . Ala* College,.... -....,., .y,■'' . '897 

sugar fermentation with Oi'dium lacUs 910 
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Milk, sugar fromgddni milk— 

manufacture... 10(56 

Bel. 562 

sugar in milk of different breeds. 945 

manufaeture-of, Del. 605 

yeast fermenting. 1097 

sulphuiun.... 260,342 

supply, literature. 1063 

of Leipsio as. affecting health 

children. 927 

Naples. 927 

test, Ahlborn-Babcoek method. 349,656 

Babcock method. 349,635,645 

Conu. State .689 


111. 323 

Pa. 84 

Yt. 322 

Was. 82,507 

centrifugal method. 260 

cut dm me trie method. 824 

Gerber’s method. 260 

Nahm’s method. 3.34 

So.vhlet method. 102,127 

Thdrner's method. 344,734 

testing for tuberculosis. 1045 

tests, comparison. 965 

Ga .. 207 

trade, supervision by sanitary police. 1063 

transmission of substances to.972 

tubereulosis.by.. 823 

tuberculous bacilli in, effect of high 

temperatures on.... 927 

variat ion during period of lactation.. 947 

Vt... 320 

vessels, stopper for. 928 

with abnormally low fat content_ 824 

bad odor and Us cause*.. 1101 

ield and composition as affected by 
calcium' phos¬ 
phate. 639 

cost on different rations_ 635 

per pound of live weight....... 1064 

Milking, frequency as affecting milk pro¬ 
duction ... 228 

of..'. 258 

gland m, quarter. 643 

methods...... ' 36.1 

one side of udder at a time. 1032 

two and three times aday*.642 

Milkweed, notes ..■. 529 

Mill feed, hominy, analyses, N. C—. 64 

for preparing oil-bearing seeds for fat 

■ determination. 1027 

sweepings, analyses, Mass. State. 164 

Millet, A frican, culture experiments, La_ 170 

as a forage plant, Colo... 870,871,1074 

broom-corn, culture experiments, 

N. link...' . 178 

cat-t ail, composttion ... 1082 

for cows, steers, and goats, 

N.C ................-- . 1081 

culture experiments, Utah... 38 

German, analyses, N. O ...... *64 

grass, notes, Cal.... ■ 577 
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Millet, Hungarian, analyses, X. C .... 64 

Italian, culture experiments in 

India. 333 

notes. 623 

pearl,analyses, X. O. 6.4 

S. 0. 217 

culture experiments, La ...... 176 

varieties. 625 

Mass. IIateli. 291 

N. Dak. 679 

Millo maize, analyses, S. C . 217 

notes. 623 

silage, analyses, S. C. 217 

white, analyses, N. O... 64 

culture experim en ts, 

La... 176 

yellow, analyses, X. C. 64 

culture experiments, 

La. .170 

Utah. 39 

Mineold indiginella, notes, Tenn. 310 

Miner, blackberry leaf, Bel... 593 

coffee leaf. 1031 

quince leaf, notes, Conn. State- 879,883 

Miners, locust leaf, notes, Ky. 884 

Mineral deposits of North Louisiana. 283 

matter, assimilation by plants. 454 

in manure.leaehings .. 153 

of bones and tooth .. 654 

phosphates, analy sea, Ga,. 737 

determination of iron 

and alumina in. 126 

detormination o f phos- 

phone acid in. 1009 

distinction between 
iron pyrites and 
oxide of iron in..... 538 

new and rare. 651 

plant food in soils, determina¬ 
tion . 924,1013 

poisons, influence on lactic fermen¬ 
tation . 734 

residues in sprayed fruits, Mich -.. 793 

resources of Wyoming.... 667,676 

Mineralogy, abstracts of articles. 076 

M i nerals, a ualyses, S. C. -.. 217 

Ministry of Agriculture, Uussiau. 827 

Minnesota botanical studies ............. 059,936 

College and Station, notes. 442 

GoodKoads Convention, proceed¬ 
ings, U. S. I). A.-.. 1086 

Station,bulletins ... 857, 807,1073,1083 

report... 324 

Mirobolan plum tree, variegated foliage.... 1099 
Mississippi JUver, flood planes of, IT. S. 

D. A. 1086 

floods of, U* S. I). A_ 1086 

Station, bulletins. 78,300,792 

notes....... 930 

' report.. ' '324; 

■ Missouri Station, bulletins... . .......... '975,1070. 
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Mifce, two-spotted, notes, Me. 63 

remedies, Me.. 63 

Mixed pastures, notes, Cal.-.-■ 577 

Moisture content of hemp and (lax as related 

to strength. 441, 

soils, as related to t ex¬ 
ture... 730, 805 


in East India rape seed. 1023 

soil, in 11 ueuec on plants. 522 

Mold, black, notes, Did. 603 


Me. 60 

on surface and interior of cheese,... 1062 

Moldy corn producing cerohritis, La. 203 

Mole crickets as affected by drought. 348 

destruction.. 822 

plant, notes, 1ST. Y. Cornell. 874 

Moles and gophers, Oreg. 161 

Mollusks of Death Yalley, Cal., IT. S. D. A.. 00 

Molybdic method for phosphoric acid. 470 

Monilia fructigena. (See Brown rot.) 

linhartiana, notes. f>30 

Mono-calcium phosphate as a preservative 

for manure.... 330 

Monograph, botanical, prize for. 825 

on the genus Galropsls . 648 

Monophadnus bardus , notes, S. Dak. 206 

Montana Station, notes... 442 

Montlhery bronzed pumpkins. 1099 

Moon blindness of domestic animals, Ala. 

College........ 79 

phases as related to storms. 819 

Moor culture... 730 

Moors and moor culture in Bavaria ...._ 924 

soil inoculation/orleguminousx>lants 649 

Morphology o f alcoholic ferment .. 435 

cell nucleus in sprout ing seed 254 

grafts... 818, 928,1089 

hepatic elaters ... 936 

Penieillimn Ivteum. ... 539 

Morrenia braohystephana , notes... 905 

Mosquito experiment, IT. S. I). A. 515 

Mosquitoes in England, IT. S. D. A .•. 514 

Moss, in cranberry bogs, if. S. D. A ....... 800 

refuse, analysis, La. 861 

Moth mullein, notes, 27. J... 393 

Motlierbeets, method of caring for, IT.S.I), A . 1004 

Motherwort, notes, K. J. 399 

Mountain ash, rust of.... 450 

ashes, classification and culttva- 

, tion .. 1099 

Mowing wheat in the spring, Ind.......... 186 

with various machines, cost_... 541 

Mucilage colls in Taxus haccata .. 923 

layer of flaxseed..... —....._. 254 

Muck, analyses,'Conn. State .. 777 ' 

, , ''' Mass. State_.......... 1 G 5 

R.I.'. ' 775 

■yt-—---.. 164,291 

Mucoid substance in egg albumen .......... 727 

Mucor mucedo 'for producing cerebri tis, La. 203 

Mnoors, sexual reproduction........._ 923 

Muhlenbergia rcbcemosa , notes, Iowa. 990 

Mulberries, ne w diseases >■:........ *..;348,424 

notes, Cal. 586 

varieties, Ala. College.. 299 


* Pago. 

Mulberries, varieties, La.4*............ 190 

Mulberry, undetermined fungus on. 424 

tree, culture for the silkworm .. 652 

Mulching corn, Utah. 86 

fruits, K. Y. Cornell .. 582 

strawberries, Miss ... 800 

N. Y. Cornell ..... 584 

vs. cultivation for potatoes, M ieh. 184 

Mule breeding and growing, IJ. 8. I). A .,. 608 

Mules and horses, colic, Miss.............. 78 

milk, analyses. 961 

digestibility. 957 

.number and value in the United 

States, TJ. S. IX A. 799 

Mullein, moth, notes, H. J... 898 

notes........ .. . 529 

ls r ev.... 497 

B T . J. 898 

Mungbe.au, notes. 820,908 

Murgantia histrioniea ,• notes, Ala. College. 63 
Md. 685 

Muriate of potash- 

analyses, Ala. College. 290 

Conn. State. 777 

Ga. 737,1103 

La. 861 

Mass. State. 1.64, 487 

17. J.... 288 

K. I. 572 

for barley... 704 

clover, Mass, Hatch. 292 

corn, Del ..... 780 

It. I.. 778 

Va. 862 

and potatoes, Conn. Stores— 573 

cornpeas, Del -.. 780 

It. I. 779 

grass, Conn, Stows. 575 

grasses and jmsture lands.. 707 

oafs, Conn. Storrs.. ..... 575,579 

. peach trees, 17. J... 397 

ruta-hftgaa... 706 

aojabeams, Del.. 780 

It. I... 779 

■ sweet potatoes, Del.. 780 

17. ,1 ..J. 394 

tomatoes, 17, *T... 393 

wheat..-... 705 

Va...... ■ 495 

on chalk soils - —.. 708 

with barnyard manure for corn, Mass, 

' Hatch. 292 

Muriate vs. sulphate of potash for pot atoes, 

Mass. Hatch ... —... 291 

Murky ground beet le, notes, H. C .......... 499 

Musa ennete, wintering..................... 652 

Mushroom beds, fungi on ... 847 

culture, disinfectants........... 781 

diseases. 347 

lecithin content.. —.808 

poisoning..... ' 1097 

Mushrooms,carbohydrates in............*. 819 

* culture,...................,, 347 

edible, in the tTnited' States, ■ 

. ' Y U.s. D.A... . oil 
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Mushrooms, inItact enemies. 348 

potassium chlorate in. 1097 

trehalose, in.«■. 1097 

M uskmelonw, held oxperimen ts, ft. I... 778 

varieties, Iowa. 982 

La. 180 

Okla. 988 

Mus i, an alyses.. 850 

and wine, addition of acids to.• 785 

centrifugal treatment. 785 

concentrated, new method. 735 

for fungus cultures. 589 

Mustard, black, assimilation of free nitro¬ 
gen by, IT. S. D. A. 693 

for green manuring.. 924 

hedge, notes, N. J. 685 

notes....-. 623 

Ivans. 881 

Sarepta, notes. 1021 

seed injurious to cows. 913 

varieties, La. 189 

white, assimilation of free nitro¬ 
gen by .. 649 

assimilation of free nitro¬ 
gen by, IT. S. I). A ....... 693 

culture experiments, Mass. 

Hatch. 291 

* for green manuring. 652 

wild, notes... 529 

Musts, polarimotric investigations. 440 

Mutton, cost of production.. 240 

quality as affected by food.. 241 

Mycelium, perennity of.. 1099 

Mycological studies, new inoculation needle 

for .. 924 

Mycologist, report, C oim. State. 877 

Pel... 787 

Vo. 797 

Mycology, bacteriology in its relation to... 1098 

Mycorrhiw, importance in nutrition of 

plants. 923 

intlueueeon common pine .... 1031 

Mi/riapmla of North America. 740 

M y r istio acid it» bit t i er....... 954 

My rosin in plants, physiological signifi¬ 
cance ................344,654,913 

Itytilaxpw eitriwla , notes, La. 409 

(jlvveHi, notes, La.... 409 

Myzmperslcw, notes, IT. S. P. A.. 101 

Narrow-leaved plantain, notes, N. J- 398,399 

stickweed, notes, N. J. 398 

Nasturtium, notes .. 1104 

National Agricultural Institute of France- 627 
Agricultural Society of France, 

proceedings... 265 

League for Good Hoads, Conven¬ 
tion, U. S.P. A...' 328 

Live Stock Sanitary Association. 1042 

Museum, U. S., bulletins .... 740 

Native shrubs of California, Cal........... 589 

Natural acids of wine, composition —.... 728 

phosphates, analyses, Ala, College. 290 

; origin--- @651 

selection, inadequacy. 657 

Navels of new-born calves, disinfection.... 259 
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Nebraska. Station, bulletins .. 44, 

60, 62,414, 575,598, 787, 856, 869 

notes. 132,442,512,658 

reports. 210, 691 

Nectarines in cold storage. 909 

varieties, Cal.. 586,587 


La. 190 

Neetria ditmima , notes... 1030 

Needle,inoctilai ion,for mycological studies. 924 

magnetic, secular change in direc¬ 
tion, U.S.P.A... 1087 

Negro bug, notes, M idi. 791 

Nematode diseases of asters, Conn. State... 879 

Nematodes, beet, influence of potash salts 

on. 732 

notes,N. J .. 402 

It. I.' 792 


of sugar beets. 912 

on oats and clover. 822 

repression. 226,913 

Nematus ribestf, notes, Groat Britain. 740 

ventricorns, notes. 985 

Nepeta cataria , notes, N. «T. 398,399 

Nep7ielod.es minions, notes, Mass. Hatch_ 310 

Nephoseope, marine, for navigators, IT. S. 

P. A.;. 1087 


Nephritis, acute, of horses, La... 203 

NeslUi paniculata, notes. 629 

Nett ing, wire, for peas.. 827 

Nettle, dead, notes, N. J .. 398 

horse, notes, Colo. 306 

Nevada Station, bulletins.... 28(1,293,493,495,497 

report. 324 

.weeds, Nov...... 497 
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notes. 736,1034 


reports. 30, 35,60, 

63,66,68, 72, 76, 87, 89 
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860, 862, 884, 1002 
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report.*... 548' 
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cowpeas, Del. 780 

R.1. 770 
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oats.....;. 701 

Conn. Storrs. 575,579 

Mass. Hatch -- 291 
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potatoes.... 702,715 

Conn. Storrs............... 573 

rape. 025 

ruta-bagas.. —..... 707,713 

soja beans, Del...i....,............. 780 

R.I... 779 

.. strawberries, N. J...■ ■ 396 

sugar beets ..... — 1010 

sweet potatoes, N. J.. 394 

tobacco, Conn. State. 804, 8(55 

tomatoes, X. J. 393 

, ; 'turnips *■...,,.;.■ 709' 

wheat....... 495,705,025,712 

Del....,. 780 

.'' ■' guaranty of, compoai tion .. 051 

nitrogen in. 464 

on chalk soils for turnips, barley, and 

clover. 708 

vs. dried blood for wheat, Ohio.. 105 

sulphate of ammonia a s a fertilizer. 225,548 

for (lax_.... 233 

grasses- 233 

oats ....... 233 

peas... 233 

potatoes... 232 
wheat..... 233 

with salt for barley and wheat.. 712 

Nitrates, assimilability of nitrogen of...... 346 

determination of nitrogen in.... .126, 

222,252,975 

in living plants. 729 

water, determination. 1027 , 

ScMosiug’s method for.. „.. 1026 

■ : , Schlosing-VYagner method for...464. 
Schmitt method for. 252 


Nit.ra.tes, lllsch method for-- ft,* . 385 

zinc-iron method for..... 404 

Nitric acid in different soils... 150 

effect on germination, Knim.... 882 

Nitrillcnf ion ns affected by potassium salts. 1012 

hi cultivated soils.. 14 

meadow soils.... 780,903 

investigal ions .... 451,051 

of soils as affected by cullivn* 

tion....? 255 

Nitrifying formant of the soil.. 051 

Nitrites in water, determinat ion... 1027 

iudot reagent for........ 1027 

Nitrogen, albuminoid, in feeding stuffs__ 405 
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as affected by seed produc¬ 
tion_'. 256 

carbon in organic compounds, 
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tion.. 253 

apparatus for preparing. 433 
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algm. 049 
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white and black mustard. 649 
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atmospheric, fixation by plants 

and soils, III. 855 

conservation in barnyard manure 1098 
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rr.s.i). a.. 5io ■ 

■ sources, Fla............. 509. 

food, milk, and urine of cows . 524 
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Java. 520 
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determination Oal_ 571 
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value. 024,1008 
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substances, Pa. 28 

drying sheep manure, Pa 28 

silage, Pa. 28 

steer manure, Pa 28 

microorganisms which fix. 484 
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aim i lability. 846 
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Conn. Sion's ... 578 

leguminous plants. 254, 

885, 840, 850 

i oats. 025 

Conn. Storrs .. 574 
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sugar beets .'. 858 

various crops.. 1070 
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N itrogenous matter in wheat and oat straw. 145 

products found by combustion 
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of Death Talley, IT. S. I). A. 828 

Nomenclature of milk albuminoids. 050 
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exhibit at Chicago;.... 825 

Meteorological Hoport.. 281 

notes. 182,448,542 

•report., i. „•. 325 

report of experiments.. 668 

North Dakota Station, bulletins .. 161, 

162,17(5,178,678, 871 

report. 216 
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Norwegian potatoes, starch content. 1017 
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increasing yield of butter, 

IT. K. D. A.. 218 

Nourishment of germinating plants.. m 818. 

Nuclea, division of llt/menompcetett _.... 650 

Nuclei of yeast cells .. 618 
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Nuclein in human and cow’s milk.....- 246 

Nucleus, individual functions.. - 818 

Nursery stock, experiments, Ark.. 1075 

Nutrieuts digested by rabbit s. 588 

sheep. 582 
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plant, loss... 453 
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importance of fat in.. 438 
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Nutritive solutions for plants. 759,763,772 
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sugar. 1032 

Nuts, notes, Mich. 681. 

varieties, Ala.. College. 299 

La.......*.. 190 

Oak canker disease, due to Ayloaspora* 

taleola . 926 

leaves for cattle. 264 

litter, absorptive power. 144 

looper, mites. 631 

physiology of. 050 

white, notes... 1104 

Oat and pea fodder, analyses, Conn. Storrs 596 
silage, analyses,Maas. State.. 195 
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blight, notes, Del.. 607 

feed, analyses, Mass. State.. 194, 992 
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grass, analyses, Conn. Storrs.. 596 
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notes,'Colo .... 871 
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smut, loss from, Vt... 59 
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prevention, Iowa. 50 

Idaho. 402 
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Vt.... 308 
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cross fertilization ... 808 
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effect of drought on. 621 
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experiments in India .. 333 
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Ohio.. 167 
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fertilizers for. 625 

field experiments with, Kans. 1072 
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It. 1. 778 

for fattening sheep. 920 

hay, Cal. 578 
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hot water, Ohio.. 304 

potassium sulphide, Ohio. 304 
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green manuring with sweet pea for.. 701 

ground, analyses, Can. 631 

for steers .. 633 

hot-water treatment for smut of, Ivans 1072 
influence on quality of butter........ 724 

leaf louse of..... ’ 821 

nematodes on. 822 

nitrate of soda vs. sulphate of ammo¬ 
nia, for... 233 

nitrogenous fertilizers for, Conn. 

Storrs. 574 

notes...... 910 

Colo. 871 

Mich. 794 

XI. S.D. A... % 612 

nutritive solution for sand cultures.. 774 

ortho-phosphoric acid on.... 925 

protein as affected by nitrogenous fer¬ 
tilizers, Conn. Storrs.. 579 

qual ity of seed to so w, Ivans ......... 1072 

root development, Wis... 482 

seed distribution'. It. I... 581 
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Ivans. 1072 

Pa.. 40 

rates, Ivans- 1072 

Y.Dak,... 177 

Pa.,....-. 39 

by different methods, Kans .. 3072 
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mixed varieties.. 1029 

soil preparation for,Kans.. 1072 
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soil preparation for, Pa.. 
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. 870,3974 
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.. 1072 

Minn. 

.. 1073 

Y. Dak. 
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42 

Utah. 
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variety tests.. 

. 623,625 

water required by, XVis .. 

.. 484 

wild, notes. 

.. 529 
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. 581 

yield, U. S. I). A.. 

... 328 


Ocean currents, study, U. fcS.D. A.. 1087 

storms, forecasting, XT. S. D. A. 1087 

Ocneria dispar. (See Gypsy moth.) 

Odontota seutellaris, notes, Ivy.. 884 

Odor, bad, of milk, and its cause. 1101 

Odorless phosphate, analyses, Ky. 290 

Vt. 164,291 

(Edema of apple trees, Y. Y., Cornell. 879 

tomato, conditions favoring, Y. 

Y. Cornell. 58 

conditions favoring de¬ 
velopment, Vt.. 309 

investigations, Y. Y. 

Cornell.. 55 

(Enotkera etymology and naturalization... 434 

(Enothera biennis , notes, Y. J.. 898, 399 

ovata, notes, Cal. 592 

Office of Experiment Stations, changes in 

organization. 1 
U. S. I). A... 219, 

828,693 

Ohio State University, notes. 736 

Station, notes. 542, 930,3034,1103 

bulletins. 165, 

279,280, 304, 311,812,887,890 
Oidium haUamii, notes, 1ST. Y. Cornell ..... 881 

lactis, notes. 824,1044 

919 

1027 
338 
529 
733 

252 
435 
221 
923 

1027 
735 

1097 

261 
823 
25,1 
292, 

r .. 293,857,8(57,983,1003 

Okra and tomatoes, canned, analyses, U. S. 

D. A ..... 220 


in milk..... 

Oil-bearing seeds, mill for preparing for fat 

determination... 

Oil cakes, fat compounds in. 

for horses in place of outs ...... 

poisoning of cattle with. 

essential, of tho root of Axpidmm jittx* 

mas .... 

producing plants of Formosa.... 

seed crop of India, XT. K. n. A —...... 

Oils, ethereal, formation in plants-.... 

fatty and essential, in plants, forma 

tion.... 

improvement by electric treatment,., 
localization during formation of seeds 

and fruits.... 

lubricating, examinations for adultera¬ 
tion... 

table, rancidity .... 

volatile, determination.. 

Oklahoma Station, bulletins..... 
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Page. 


Okra, canned, analyses, IT. S. I). A. 220 

pods, analyses, N. C.... 04,65 

seed, analyses, N. C.. 04 

variot ios, La*. 1,80 

Oleic acid in butter.. 054 

Olein, oiled; on volatile fatty acids of butter. 074 

Oleonmrgarln and butter, distinction.. 022 

Oleorosina in Pimtit palustris, distribution.. 455 

Oli ve oil, adulteration. 120 

refuse ask, constituents. 728 

silver nitrate test;, adulterations. 454 

testing for sesame oil... 72.8 

Olives, California, analyses, Cal. 588 

notes, Cal... 586,587 

Omia nesaea , notes, IT. S. IX A. 528 

OmphaUa , notes... 74.0 

Oneocwmisjlagmntis, notes, TJ S. D. A — 328 

Onion seed, germination test. 628 

ilirips, notes, Colo .. 311 

On ions, fertilizers for, XT. C. 1085 

Held experiments with, Tenn. 581 

irrigation experiments, IT tab. 001 

nematode on... 1011 

relative yields of transplanted and 

grown from seed, N. Dak. 871 

transplanting, XL Dale.. 871 

varieties, Ala, College.. 785 

Colo. 870,87.1,3.074 

Mass. Hatch. 783 

N.C., 873 

JLI>uk.’ 871 

Greg... 877 

Tenn........ 585 

Onobryehie saliva ■, notes... 670 

Oospora destructor, a new mildew of insects 926 
scabies. (See Potato scab.) 

Ophthalmia, periodic, of‘domestic animals, 

Ala, College...79 

Opt iea 1 properties of wood... 925 

Orange and other cit rus fruits, La--- 396 

aphis, notes, La. 409“ 

botany of, La. 396 

dog, notes, La.. 409 

usage, notes, TJ, H. D. .A,. 101 

rust of blackberries and raspberries, 

III. 876 

scale, brown, on roses. 663 

trees,planting and growing,La.... 396 

restoration.. —.. 925 

Oranges, analyses, Cal... 588 

La. 396 

California, Cal.... — — 588 

fertilizers for, Cal .. 589 

La.. 396 

insects affecting, La. 409 

Jaffa... 1030 

notes, Cal. 586, 587 

propagation, La.. 396 

protection from frost, La. 396 

varieties, La...... 190,396 

Orchard covers, notes, TNT. Y. Cornell. 874 

fruits, culture, XL C ____........ 490 

varieties, Ala. College ...... #299 

La............- 190 

Mass. Hatch. 302 


Page. 


Orchard fruits, varieties, Utah. 53 

grass, analyses, Conn. Stores. 596 

N.C.. 64 

enl ( lire expo ri mold s...... 870, 871 

protein contents as affected 
by n i trogem > u s for til i zees, 

Conn. Stores. 579 

seed, examination. 334, 910 

spraying, XL S . 402 

Orchards, apple, profits of spraying, XT. Y. 

Cornell... 683 

spraying... 663 

fertilizers for. 820 

labels for, XL J. 402 

XL Y. Cornell. 875 

spraying, N'. Y. Cornell. 683 

U. & D. A .. 901 

Orchid leaf blight. 937 

Orcus australasifv , notes, IT. S. D. A. 100 

Oregon, soils of. 827 

Station, bulletins_ 161,20(5, 215, 877, 993 

Ores, analyses, G-a. 737 

S. C. 217 

cost of chemical analyses, Texas. 562 

Organic analysis, apparatus for. 922 

constituents of humus. 810 

liquids, injection into animals. 734 

matter and microbes in the soil ... 730 

decaying, effect on phos¬ 
phates.'. 255 

decaying, effect on phos¬ 
phates, Ala. College. 287 

nitrogen, determination by Stock’s 

method... 1026 

in soils, determination, 

Cal. 571 

phosphorus of ease/in. 922 

Organisms in the soil. 436 

lower, geotropism. 434 

Organization and equipment of Bernburg 

Station... 749 

lists of agricultural institu¬ 
tions, IT.vS.D, A.__ 1006 

Orgyla lewostiyma, notes, Tenn.. 310 

Origanum mtlgare, notes... 911 

Ornamental and shade trees, posts of, .Ivy,. 884 

fig, notes, N. *T .. 402 

trees, \Yyo. 682 

Ornithology and Mammalogy, Division, IT. 

S. D. A ......... 90,416 

Omithop'us sutivus, notes. 844 

Ortho-phosphoric acid as a fertilizer .. 702 

for oats... 925 

Osage orange, notes, IT, S, I), A............. 101 

Osiers, cultivation... 740 

Osmaronia cerasiformis^ notes, Cal. 589 

Osteomyelitis, bacteriological examination 

of blood in. 927 

Osteo porosis of domestic animals, Ala. Col* 

■. lege.■.... 79 

Ovata spp., notes, Nebr.................... 889 

Oven, bacteriological and vacuum.......... 729 

.• temperature for haking bread....... .: 733 

Ovvlaria moans, notes. ■ 530 

Ox meat, elementary composition.......... 540 

Strongylus from. 439 
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Oxalic acid in the plant, localization. 434 

Oxen. (See also Steers.) 

feeding experiments. 376 

raw potatoes to. 540 

formation of fat from carbohy¬ 
drates by. 1«33 

relation of food to excretion of hydro¬ 
carbons.. 1632 

Oxeye daisy, notes.,. 529 

N.J... 398 

Oxidation process in cheese. 1047 

Oxide of iron and iron pyrites in mineral 

phosphates.. 538 

Oxyccll uloses, chemistry... 538,647 

Oxygen, absorption by detached leaves- 729 

and carbonic acid, exchange be¬ 
tween plants and atmosphere-.. 729 

apparatus for preparing. 433 

of the air, origin.-. 345 

vegetation in atmosphere devoid 

of. 539,617 

Oxytroputs lamberti , notes,. Colo... 319 

monticolct, notes, Golo.. 319 

Oyster culture exhibit, Columbian, N. J.. . 412 

studies, N. J.— 411 

.shell bark louse,notes,N.C. —... 498 

Oysters, clairea for..... 733 

greening of. 733 

Ozone, antiseptic value.- - 823,902 

for aging and conserving wines, Cal - 214 

Packyrrhiua sp., notes, Ohio.... 312 

PUeacrita, vernata, notes, Tenn. 310 

Palm, African date, Cal.... 589 

cake, effect on butter... 724 

milk ........... 824,917,969 

leaf blight. 1104 

oil, effect on properties of butter— 974 

weevil in British Honduras, IT. S. 

D. A... 328 

Palmitic acid in butter.. 954 

Palms, dat'e, notes, Cal.... 587 

Pancreas, effects of slow destruction. 349 

extract for artificial digestion of 

feeding stuffs .. 1032 

Panic grass, affected by plant lice, Iowa... 990 

grasses, analyses, X. C. 64 

Panieularia laxa , notes....H 741 

Panicum amarum , analyses, N. C...04,05 

capillary notes.. Oil 

crm-gaUL (See Barnyard grass.) 

■■■■' jlUforme ,notes ... 911 

frumentaceum, culture experi¬ 
ments in India....-.......... 333 

microcarpon, analyses, N. C ...... 64 

proliferimi, analyses, N. C.. ..64,65 

sanguhmle, notes... 911 

Ba.. 161 | 

verrucosum, analyses, H. C....... 64,05 

virgatum, analyses, ]S T . C...64,65 

Papaveracece, pollen of certain.... 650 

Papaver somniferum, notes.. 973 

setigerum, notes. 522 

Paper manufacture, wood pulp tor. 261 

Papilio asterias , notes, Mich... 686 

TJ.S.D.A. 101 


Pane. 


Papilio ercsphonte.B, notes, La.......----- 409 

XL S. D. A. 101. 

turn up notes, IT. S. I). A..... 101 

Paraplegia of mules, La... 203 

Parasite in the eggs of harlequin cabbage 

bug, La. 200 

spider, new, IT. S. 1). A ... 901 

Parasites, animal, kerosene for, IT. S. 1 >. A,.. 901 

dipterous, notes, V. S. I). A.. 518 

hymenopteroiis, of California red 

scale, IT. ft. I>. A... 900 

of codling moth, \J. ft. D, A...... 101 

destructive locusts,XL S. I). A. 101 

domestic animals, notes, XT. S. 

D.A.,. 51.7 

eyes of domestic animals, Ala. 

College..... 79 

locusts.—.. 1031,1100 

plum curculio, XT. S. I). A.- 101 

sugar beet web worm, Kebr... 62 

walnut span worm, XT. S. I). A . 100 

phanerogamic, liaustoria. 650 

“Parasitic diarrhea” in young stock. 439 

disease of held crops in India... 354 

domestic animals, in¬ 
vestigations, IT. S. 

I). A. 511 

exoam , notes. 926 

fungi of the Mediterranean re¬ 
gion. .1099 

spores of.. 053 

fungus of cochylis. 348 

silkworm. 348 

insects, economic value, IT, S. 

B, A. 516 

Parasitism of Botrytis . 1100 

Paria, black, notes, Mass. Hatch. 681 

Paris green, analyses, Cal... 5(52,594 

La. 884 

Mass. State.. 200 

and Bordeaux mixture for rose 

bug, It.I.. —-- 792 

as a fungicide, Mass. Hatch ,, 309 

an insecticide, Ala. College. 63 
Iowa........ 62 

N, II......... 64 

N.Y.Cornell. 685 

for apple seal), Me .. 1077 

N, Y. Cornell.. 683 

hudvvorm of tobacco, Ky . 1079 

codling moth, TL ft. D. A,. 101 

curculio, Del_593 

■■ Gypsy moth, Mass. Hatch. , 310' 

walnut span worm, IT. S. 

I). A... IOO 

inspection in Louisiana, La.,. 884 

■ on peach foliage, N. Y,Cornell. 684 
preparation and use,' R, Dak .. , 206 
ParlatoriapergmdM, notes, La. 409 

“ Par oi’&ium ” for mildew of Lima beans, 

Conn. 'State.. 878 

Parsley seed germination tests.....i....,. ^ 0lO ; 

© ; enbirrigation, 1 W. Va,..A........ ! 6d0 

Parsnip, carrot grafted on ..v..., ' 1089 

celery grafted on..«... A *..............,' 1089' 




































































INDEX OF SUBJECTS. 


1193 


Page. 


Parsnip seed, gemination test. 910 

wild, notes, N. J. 398 

Parsnips, electro-culture, Mass Hatch. - *.. 783 

Parturient apoplexy of cows, Ala. College. 79 

Parturition in. cattle. 439 

I'wpuhm dilit.attmi, notes, Cal—..577 

Mobiciilatum, culture expo ri- 

merits in India. 333 

Passion fruit in cold storage... 910 

Pasteur’s pure yeast, nature.... 435 • 

Pas intimation apparatus ... 345,541 

cooling cream after. 1024 

experiments. 1049 

of cream—.. 928 

milk. 1049,1050 

and cream in cream¬ 
eries. 440,1058,1059 

skim milk. 1033 

wines, Cal. 214 

Pasteurized cream, butter from. 1059 

germs in.. 1049 

skim milk, germs in. 1049 

Pasteurizing, meaning of term. 1049 

Patrfmaca ftativa , notes, N. J. 398 

Pasturage for pigs, Utah. 70 

vs. soil iug and dry feed for sheep, 

Utah.... 74 

Pasture lands and grasses, fertilizer experi¬ 
ments. 707,710 

barnyard manure for. 933 

thistle, notes, X. J. 398 

Pastures and meadows of Switzerland. 255 

mixed, notes, Cab .... 577 

mountain, Plantago alpma in-. 925 

Patent cattle foods, XT. II. 06 

Pathogenic bacillus, .n on-motile, in pigs, 

TLS.P.A. 512 

bacteria in domestic animals, 

II. S. I), A. 512 

Pea and barley fodder, annylses, Conn. 

Storrs... 590 

oat fodder, analyses, Conn. Storrs 596 
silage, analyses, Mass. State. 195 
bran, analyses, Mass. State.......... 195 

fiat, analyses, Mass. State. 171 

culture experiments, Mass. State 171 

fodder as a soiling crop, Iowa. 992 

fruited cypress, notes, Pa. 54 

focal, for steers.•. 633 

Peach aphis, black, notes,Del... 592 

' notes, La —,•—.. 190 

. blight, Del..,.. 59.1 

borer, treatment, X. .1- 402 

curl... 827 

decay, X. J. 401 

diseases, X. C .. 498 

foliage, effect, of fungicides and in¬ 
secticides on, X. Y. Cornell. 084 

grafted on cherry.. 1089 

maggot fly, notes, II. S. D. A.. ■ 514 

orchard, irrigation,Utah .....- 091 

rot, Bordeaux mixturo for, X.C..... ’873 : 

■ notes, Del....... # 591 

spraying, Del... 787 


trees, fertilizer experiments, Del.. 575,778 


Pago. 

Peach trees, fertilizer experiments, X. J... 397 

waste, analyses, Conn. State.. 777 

yellows, fertilizers for, U. S/D. A- 98 

notes. 827 

U.S.D.A... 90 

Peaches adapted to Utah... 53 

in cold storage. 909 

mulching, X, Y. Cornell.... 584 

varieties, Ala. College_ r . 299 

Cal... 580,587 

Del.. 585, 780 

La. 190 

Mass. Hatch. 302 

X. 0 . 496, 873 

Greg. 877 

Utah... 53,081 

Peanut, botany and chemistry. 728 

cake as a feeding stuff. 348 

digestibility of aliaimiiioids.. 227 

digestion experiments •with ... 1,032 

effect on milk. 824,917,968 

examination.... 733 

fertilizing constituents. 934 

lecithin content.... 803 

vs. sesame cake for fat t iming 

lambs. 227 

development. 340, 422 

hulls, analyses, X. C ... 04 

as food for cattle.. 439 

kernels, analyses, X.C. 64 

meal, examination.. 1021 

vine hay, composition. . 1082 

for cows, steers, and 

goats, X.C. 1081 

vines and leaves, analyses. X. C ... 04 

Peanuts, culture experiments, La. 176 

in Egypt.. 250, 934 

Pear, decay, notes, X. J.... 401 

diseases, notes, X. O. 497 

foliage, effect, of hot water, Del. 593 

insects treatment, Conn. State 878 

leaf blight, notes, Del,. 591 

Me. 00 

It. I... 986 

treatment, It. I... 986 

V) 1 is ter, notes, l )ot... 593 

&■ X.Y,Cornell ...... 883 

buds, lecithin content... 803 

scab, bibliography, X. Y. State_... 988 

notes, N. II .. 61 

treatmenI;, Conn. State.. 877 

X, II.'.. 00 

X.Y. State. 986 

X.C. 497 

tree hopper, notes, IS. 0 .............. 498 

mite, notes, X, .T... „ ■■ 402 

psylla, notes, N. C ............../ 498 

sawfly,notes, U. S. I). A .........101 

trees, llawtelia cancellata on.......... . 653' 

vegetable, culture experinien fcs, La.., 189. 

Pearl millet, analyses, X. C. .... ' ' 64 

■ S. 0„................ 217 

cultairirexpetimen'ts, Lg...... '176 

Pears, in cold storage................ ' 909 


sprayed andimsprayod, H,.'Y.DtatA ' 987 
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ashes, analyses, Yt....164,291 

crude and purified, analysis. 764 

for packing grapes... 909 

litter, absorptive power. 144 

moss, analyses, Conn. State.. 777 

preparation for sand cultures. 763 

Peaty soil as litter......... 144 

Pea vine, analyses, Ark..._...._... 500 

bay, analyses, Del. 577 

vines as a winter mulch for corn, Del.. 777 
weevil, notes, Del... 410 . 

■ ■ Pecans, varieties, La .......__.......^. jqq 

Poetic compounds, properties ,433 
Pectin, apple, au gar from.................. 646 

Pedigree of grade races in horticulture.... 347 

Pelargonium, modification of spurs.. 923 


Pelargonium, bacterial disease..... 1018 

spp., notes, N. J............. 401 

Pempelia JmmmmuH , notes, Iowa.......... 990 

7 Vmphiijus ti'nwlata, notes, K. 11.__ 04 

Penicillium. gin tmtm, notes, .A rk.. 990 

luteum ., morphology of . 539 

Ponnetior method for detecting margarin in 

butter...... 120 

PenniiMtum typhmlmm, unltnre ex peri- 

incuts in India..... 333 

Pennsylvania station bulletins... 54,590,597,1076 

reports...... 28, 

30,33,35, 30,30,42,47,48,51, 
53,55, 01, 00, 68,72,79, 84,89 

Penny cress, notes....•... 529 

Pentosans in plants, determination..».... .538,013 

vegetable materials..,1103 

Peoria gluten meal, analyses, Mass. State.. 992 

Pepper, black, chemical analysis. 910 

decay,N.,I . 401 

grains of Paradise in. 91.5 

grass, notes, K. J. 398,399 

Gu i n ea, notes. 915 

Mclcguetta. notes. 915 

varieties, Colo.. 1 <174 

La. 189 

Peppermint,culture and uses..... 437 

hay, analysis, Midi. 782 

Pepsin, digestion, effect of chloroform on .. 132 

of casein. 822 

feeding stuffs.. 1032 

ferment, action of caustic alkal i on. 729 

for increasing yield of bu tter, U . S. 

D. A. 218 

Peptones, composition and analysis... 102(5 

foo d value ... 257 

Perennial cotton, notes, (hil..., 587 

rye grass, notes, Colo. 870 

vetch, notes, Colo. 871. 

Peridroma demutabilh , notes, II. 8 , 1 ). A .. 328 

Perimedullary zone ..... 1028 

Periodical cicada, appearance in 1803, K. tt, 

I). A.... 327 

notes, N. .1 _ 409 

N.(!. 498 

Periodic ophthalmia of domestic animals, 

A la. College... 79 

Periodicity of etiolated plants .. M 4 

Perithoda of (Jladosporhnit herbamnt ..... 1030 
Permeability of precipit ated membrane ... 019 

Pernicious scale, notes» ___ ' 935 

Permospora alta , notes, H. J_.......... 399 

arthuri, notes, JSf. J.... .... 399 

eubmns, notes, K. . 1 ........... ' 399 

■ iftm, notes, N, J .. 399 

; panmiim , notes, ‘N. J ......... 399 

potentillm, notes, 1ST..). 399 

sparm, notes, N. J .. .,400 

vitwola, (^ooPlmmbpara mti- 
cola.) 

Peronaaporem, ■ notes, N. J .... 399 .. 

Peroxide of iron, effect on ripening of 

■■■. cheese ...,...,......■ ■ .. : ■ 1003' 

Peroxides of silicates, analyses, 'Mass, State, 200 
Persicaria, giant, fecundity of. 1080 
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Persimmon diseases, N. 0. 498 

Persimmons* decay, N. J .. 401 

Japanese varieties, Cal.._ 587 

N.C. 496 

varieties, La. 1,90 

Pextalozzia brempes, notes. 1100 

/unarm on Thuja mcnziexii and 

Pmidotmiga rfowjlanl . 926 

Petais,anatomical study. 1028 

Petaeit.es officinalis, notes.. 912 

Petroleum engines, trial, 1893. 541 

Peziza In mummified quinces..... 438,530 

linhaftiana ,notes .. 530 

Pezoteltix atlanis , notes, Ivy... 1079 

bivattatus, notes, Ivy. 1079 

differentialis, notes, Ky. 1079 

femnr-rubrum, notes, Ky. 1079 

Phaeelia sp.-. 911 

tenacetifolia, notes. 912 

Phagocytosis, notes. 349 

Phalanx arundmacea, puceinia on. 1100 

Phanerogamic parasites, structure of 

ha nst.oria. 650 

Phanerogams and pteridopliytes, 57ort.li 

America, IT. S. T>. A. 90 

on the university grounds, 

Ohio. 280 

position of embryos of. 1027 

Phaselin, composition, Conn. State. 1081 

Phaseohn, composition, Conn. State ...._ 1080 

Phaseolus aeoniti/olius , culture experiments 

in India. 338 

mango, culture experiments in 

India..... 333 

notes .. 820,908 

roxlmrghii , culture experiments 

in India. 333 

Phenolphthalem as an indicator.-. 253 

Phenylhydrazin and lignin, color reaction 

. . between.. 251 

for determining sugar.... 251 

Philadclphiib', andrceeimu of... 539 

Philippine Islands, coffee disease in... 1031 

Phlcbophora, gen.. 818 

Phlmm prate use, (See Timothy.) 

Phoma beta*, notes. 438,658,731,821 

cicinnoulcs , n. sp., notes. 822 

Phormivm Umax, notes, IT. S. I). A .... 92,94 

Phorodon hu'Midi, notes... .236 

IT. S. I), A .. 514 

Phosphate and carbonate of lime, in. food of 

animals........... 1101 

of calcium, (pee Calcium phos¬ 
phate.) 

lime. (See Calcium phos¬ 
phate.) 


potash. (See Potassium phos¬ 
phate.) 

SOuth Carolina rock, analyses, 

N. J...:... 288 

Phosphates, adulteration .. 696 

alkaline, determination. 252 

• manufacture.. 255,436 

preparation of plios- c 
phorus from. 817 


Page. 

Phosphates ami casein as related to sour¬ 
ing of milk .. 247,260, 656, 814,1045 


as affected by decaying organic 

matter... 255 

Ala. College. 287 

hath for digestion in ammo¬ 
nium citrate. 386 

comparative fertilizer value ., 224, 


651,702,808,819,854,924 


crude, availability.819,924 

Florida, analyses, Ala. College 290 
Mass. State . 165 

for clover. 925 

corn, E, I..— ... 778 

sorradella, Mass. State- 170 

sugar beets. 378 

turnips. 713 

various crops, Mo. 1070 

mineral, analyses, Ga. 737 

N.J. 288 

determination of iron 

and alumina in_ 126 

determination of phos¬ 
phoric acid in. 1009 

distinction h e t w e e n 
iron pyrites and 

oxide of iron in. 538 

new and rare. 051 

natural, analyses, Ala.College 290 
La. 801 


origin.. 651 

of Algeria, notes. 933 

iron and alumina, conver¬ 
sion . 355 

iron and alumina, hydrated 
for fertilizer manufacture 436 

milk —. 949 

reduction..... 228 

solubility in ammonium citrate 355 
Phosphatic marls of Virginia, analyses, 

Mass. State... ■ 165 


Phosphatic slag, adulteration ... 1029 

Phosphoric acid— 

and lime in ash of milk...... 639 

peat for preserving manure...... 225, 330 

available, as affected by fineness of fer- 

tilizers, N. C... 288 

determination .. 126,252,344,433,444, 466, 

467, 470, 519, 802,1009,1026,1097 

Conn. State.. 777 

. La... 159 

N.C. 278,288,289 

' IT. S. 1). A...510,511 

excreted by animals....- 142, 143,1020,1021 

free, in gyps mu - su pe rp h o sph ate... 471 

in manure.......;... 141,152,153 


N. Y. Cornell. 387 

soils,amount and nature-....... 24,902 

o uin ulati ve effect *............. ■' ' ,224 

determinations .............. 126,471 

superphosphates...520 

insoluble,' apparatus . for ■■ determining,: 

N.C*.... 278 

pipette for use in' determination........ 386 

retained. by animal body 1020, 1021 
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Phosphoric acid— 

reverted and insoluble... 466 

soil-soluble, value.024,1015 

sources, Fla. 560 

stirring machine for precipitating. 251 

volatility. 433 

water-soluble. 466 

Phosphorite, colorimetric method of analysis 253 

Phosphorus, determination. 253 

in casein.-... 727,022,.1000 

digestion of casein. 252, 428, 060 

preparation from phosphates 

of alkalies. 817 

Phoxopteris comptana, notes, IN'. J. 403 

Phragmidium, snbcorticiwm, notes, N. J...,. 400 

Phrynosoma cerroense , n. sp., notes, TJ. S. 

D. A. oo 

goodei, n. sp., notes, IT. S, I). A. 90 

Phyca-mycesnitens, notes, Me. 60 

Phylloecus trimaculatus , notes. N. J. 403 

Phyllostietafunkia , notes, N.J... 401 

pirina , notes, Yt. 308 

sp., notes, Pel. 788 

vivla>, notes, Mass. State. 193 

Phyllotreta albiomm , notes, Colo. 311 
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works. 1100 

and American grapes. 824 

biology of. 822 

commission, convention. 257 j 

in the canton of Geneva_ 822 j 

notes;.....,... ■ 654 | 

•' N. C. 498 j 

schist for. —...•. 822 I 

Physical and chemical investigation of 

soils........ 557,741, 818,825 

Physical and chemical investigation of 

soils, Cal. 562 

Physicist, report, Md.. 899 

INelu*.’. 216 

Wyo. 692 

Physics, timber, IT. S. Ik A. 96 

Physiological antisepsis .. 1028 

experiments with plants_ 649 

importance of my rosin. 654 

Physiologist, report, Md.. 899 

Physiology and chemistry of foliage 

leaves......... 127,344 

as related to bacteriology__ 1098 

of alcoholic ferments. 435 

fungi........ 1030 

grafts. 818,923,1089 

the cell .. 818 

genus Ouseuta . 1028 

'■ oak... 650 

pollination.. 650 

Phytomyza affm is, notes, U. S. I). A ___515 

Phytonnmus punctatus in Italy ............ 674 

Phytophthora infestans. (See Potato blight 
and Potato rot.) 

Phytoptisp., notes, Pa......61T 

Phytoptm , notes, It. I............. _....... 792 . 

' , pyri notes. Pel■;_............; ■.' : 593 . ■ 

'■ N.«T.. 402 

rib in, notes, Great Britain.. 740 
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Picea alba, notes, Pa..... 54 

cxc.elsa, notes, Pa.. —.. 54 

•mariana, geriaination tests, Pa. 61 

nigra, notes, Pa,.... 54 

Pickerel weed, analyst's, IN’. 0. 04, 65 

Picker waste, analyses, R. 1___ 290 

Pieris protective, (tire Cabbage butterflies.) 
raped. (See Cabbage butterflion.) 

Pigeon grass, yellow, analyses, N r . C. 64 

weed, notes, N. J .. 308 

Pigeons, nutrition experiments. 532 

Pig-feeding experiments at Proskau. 738 

in Denmark ...... 423 

wet and dry feed, Oreg.. 004 

Pig manure, fertilizing constituents ... 143 

Pigmy cocoanut s.... 487 

Pigs, feeding experiments, Mass, State 74,100,200 

N. H. 76 

Oreg. 098 

Utah. 76,77 

Vt... 317 

grain vs. mangol-wumds for. 420 

grapes for. 353 

ground vs. unground grain for. 682 

indoor vs. outdoor feeding, Utah-71,100 

manure production, hi,, Y. Cornell_ 388 

nitrogen excreted by..... 1.48 

phosphoric acid excreted by. 143 

preparation of concent rated food for. 819 
propagation of tuberculosis by feed¬ 
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Wheat for... 1065 

bran vs. rye or barley for. 420 

Pigweed, food value of seed 1.. 738, 811 

notes... 520, 811, 913 

Nor.. 407 

seed in flour.. 823 

Pineapple disease of sugar cane .. 1 009 

liber, report on, 1 1. 8, l). A .. 92,93 

in cold storage ...... 000 

. notes, U. >S. P. A _....._ 04 

Pine, Austrian, notes, Pa.. 54 

barrens grass, analyses, Mass. Stale . .. 165 

. bark bool la, notes, K y ..... 884 

W-'Vrt.. 3! 1 

common, inlluouce of inymrrliiwi on . 1031 
cone ashes, analyses, Ala. College ..... 290 

heavy wooded, notes, Pu .. 54 

long-loaf, nomenclature, IT. S. 1). A .,. 96 

timber tests, IT. S I). A..... 96 

«Teraey,notes,Pa,..._......... ■ 54 

needles, analyses, Muss, State.,. 1(15 

pitch, notes, Pa-----„ „.- 54 

red, notes, Pa_ ..................... \54 

Scotch, notes, Pa, 64 

■ scrub, notes, Pa ... 54 

sawdust as litter./ 1,44 

Table Mountain, notes, Pu ........... 54 

trees, at Illinois Stat ion ...........v.. 308 

■ umbrella, notes, Pa.....................'., .' 54 

Weymouth, ash analyses of the wood 
.. ’ and ■ bark.. v .„,, ■ • ■ 256 ' : " 
whitevnotes, Pa;-....,..... 54 
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Pines and their edngoners, spread in .north¬ 
ern Germany. 

growth as ailectod by treatment of 

soil....-. 

planting for more equitable condi¬ 
tions 

Pink eyi 

rust, garden, notes, N. J.... 

Pinks, culture.* 

Pinus (inMriaca, notes, Pa.-. 

imps , notes, Pa... 

indgnis , germination tests, Pa. 

monticola germination tests, Pa- 

palustris , distribution of oloorosius 

in ... 

notes, IT. S. I). A. 

pondi'rosa, germination tests, Pa.... 

notes, Pa .. 

pimfftms, notes, Pa.. 

resinom , notes, Pa..*. 

rigidn , notes, Pa.■. 

strolms , germination tests. Fa.. 

notes, Pa.... 

sfflwistns, fertilization.A........ 

notes, Pa. 

Pioitva rimosalis , notes, Del. 


sp. notes, Md. 

Pipes, lead, for water.. 436,519 

Pipettes and burettes for laboratories-251,380 

for sim pi ili eat Ion of calculations.. 380 

Pi tch pine, notes, Pa—... 54 

Pitehored Insectivorous plants. 618 

PUuophis catetiifer demiicola, in sp., notes, 

TJ.S.D.A. 90 

"Plague,Southern cattle, Nebr... 4.14 

Plantctffo alpina in mountain pastures. 925 

a rlstxt La , n o tea... 91.1 

latieeola..a , notes, 1ST. »T . 398,399 

major, notes, 1ST. J. 399 

ruffelli, notes... 911 

Plantain, common, notes, H. J ... 399 

lily, notes, NAT. ; 401 

narrow-leaved, notes, K. J. 398,399 

Plan t and soil analysis for det.enuining value 

of soils. 730 

brooding, progess of.. 548 

bug, tarnished, notes, Mich. 791 

diseases, notes, Oreg.. 877 

:k.h . oi 

treatment, N. 0. 497 

.fibers, chew is try .. 538,647 

foliage, testing soils by color of. 938 

growth as affected by chlorides ...... 254 

. . rapidity ... 529 

studies. 113 

kingdom, raw materials of.... 649 

lice affecting grass roots, Iowa....... 990 

cotton, notes, Ala. College —.... 63 

notes, A viz .... ■ ■ 992 

S. Dale. 200 

, on treatment, 1ST. J.... 402 

■ louse, life history, Iowa.. 001 

melon,notes,Md .. 685 

membranes. *922 

, nutrients, loss... — 453 
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propagation, cost. 925 

roots, action toward copper solutions. 649 

tissue, assimilation of calcium chloride 
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tonic, analysis, La—.. 861 
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albuminoids of. 648,727 
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anatomical variation of ‘ Mediter¬ 
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tween. 729 
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seeds, distribution, Cal. (583 

as affected by electric 1 igh t. 905 
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nell_ 295 

Hertz electric waves.. 254 

soil conditions. 434 

ash constituents. it)27 

assimilation of mineral matter by.. 454 

bact erial diseases..1018,1030 
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of delicate native .. 1099 

carnivorous, digestive process. (548 
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potash salts on. 548 
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diastfiHO in .... 538 
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determination of iron in ash of. 817 

d istrilmtion, Cal.. 590 
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magnesi urn light on ....... 649 

energy of..... 344 

excretion of hydrogen by.. ' 923 

formation of fatty and essential oils 

in....-. 1027 

iLxation of free nitrogen by.. 454,1028 

fixation of free nitrogen by, Conn, 

Storm—■.-■..■- 563 

flowering ..,' 253. 

formation of albuminoids in ....... (548 
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germinat ing, nourishment of....... 818 
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study of....... 1104 

influence of aldehyde on activity 
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arsenic on. 301.1 
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nickel salts. 097 

soil moisture. 522 

iron in its relation to. 1097 

living, nitrates in. 729 

metabolism, as affected by tannic 

acid.. 619 

new species, XT. S. IX A. 327 

non-leguminous, assimilation of 

free nitrogen by. 923 

nutrition and laws of growth. 749 

nutritive solutions for. 763 

of Formosa, oil-producing. 435 
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physiological experiments with- 649 

significance of inyro- 
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relation between size and structure 650 
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sexual development, some excep¬ 
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temperature of.. 1028 
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waste products of... 649 

wild leguminous, collection of seeds. 934 

woody, grafting under glass. 1017 
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Plamnodiophora brasskee, (See Club root.) 

vitis, notes.... 423 

Plasnnopam enbensis, notes. Mass. Slate- 192 

(/emuii, notes, N. J.... 390 

halstedti, notes, N. J-•.. 399 

pygmwet, notes, X. J... 399 

vilieola, notes... 629,053 

Conn. State. 878 

; Iowa............ ■ 989 

X. »t:.. ' 399. 

.. treatment............. -257 

.Plaster. (See Gypsum.) 

Plat, experiments during four years, Del. . . 780 

Plate culture, Koch’s.................,..... 435 

Plats, grass and turf, formation...... ...... 731 

Pleonectyptera, firiitima , notes, IT. S.IX A... 328 

PUospom tropceoli, notes, X. J. 400 
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Del. 796 
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Plowing at different dates for Reheat, Pa .., 51 
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' tests...;.. 350 
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parasites, U. S. IX A.. 101, 

treatment, NX J ............. 402 

diseases, notes, X. 0.„... 498 

mildew, notes, Mass. State... 194 
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scab, notes, Iowa.. 989 

rot, notes.-.. 629 

Kj . 876 

tree, Mirobolan, variegated foliage 

in. 1.099 

Plums, black knot of...-. 1031 

Mass. State. 192,194 
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blight, Mass. State. 194 
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Colo. 870 

Del. 585 
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N.O... 496 
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cattle by yew leaves... 1038 

















































































INDEX OF SUBJECTS. 


1199 


#® ■* i*ago. 

Poisoning eattlwtfrom feeding castor bean 

cakes.... H14 

cotton - seed 
meal... 733,825 
oil cakes... 733 

from concent rated feedstuffs. 055 

hogs by funding cockle muni... 733,813 


Poisonous constituents of rape-seed cake.. 1021 
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sweat, cause, Conn. State. 879 

Pollen, foreign, secondary effect. 059 

of Papaveraem . 050 

physiology, with reference to mo¬ 
tion of pollen tulies. 050 

Pollination, inimedlate effect... 729 

of yucca by means of insects, 

IT. S. I>. A. 327 

Polygonum aviaulare , notes, Nov .. 497 

convolvulus , notes. 913 

cmpklalum as a forage plant .. 346 

notes. 820 

fayopyr-um, notes. 522 

lapathijWium, notes. 913 

penmylvamciim, notes, N. J... 399 

ridulum, notes, Minn.. 059* 

sachalvnense as a forage plant.. 110 

■ culture. . 925 

notes . . 128,340,820,1050 

sp„ notes'.—. 970 

Polygraphus rnjlpcnnis , notes, W. Ta.-- 311 

Polyporus nigluim, notes . 820 

Pomegranates, varieties, Cal. 586 

La. .190 

N.G .. 496 

Pomelo, list of varieties, La.. 396 

Ponds, fish culture in... —.... 823 

Pontederia cantata, analyses, N. C ..($4, 05 

Poplar defoliator, notes, Ivy .. 884 

notes, Ky .. 884 

rust, treatment, Mass, Hatch. 309 

sawdust as litter.'. 144 

Poppy cake, digestion experiments........ 1032 

Potash ami magnesium carbonate for to¬ 
bacco, Conn. 

State... 865 

sulphate, analy¬ 
ses, N. J... 288 

soda, determination .. 126 

as a fertilizer .—..853 

content of Lain it..-/....* . 436 

determination., —.. 473,538 

effects on chalk soils-.... .. 708 

excreted by cows.. 143.■ 

horses... 143 

fertilizer manufacture in Stassfurt. 128 

■ for various crops, Mo ..■ ?Q70 

in barnyard manure.. 141,152 
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cotton-seed meal, 1ST. C... 289 

fertilizers for beaus, Mass. Hatch. 291 

cabbages . 716 

corn, Mass. Hatch . 291 

sugar boots. 378 

tobacco. 256 

potash salts..... 473 

raw materials of fertilizers. Conn. 

State. 777 

soils.. 474,902,1009 

Xindo-G bidding method... 385 

methods of analysis, CVS. I>. A. 5,10 

muriate. (See Muriate of potash.) 
salts, inllnence on beet nematodes.. 732 

cultivated plants 548 

sources, Fla... 569 

sulphate. (See Sulphate of potash.) 
Potassium acetate, effect on germination of 

seeds, Ivans. 882 

bichromate for the preservation 

of milk. 123, 124, 125 

Iowa. 1001 

Win. 83 

bisulphite, influence on alcoholic 

fermentation..... 618 

clilorato. effect on yield of milk.. 971 

in mushrooms... 1097 

cyanide, effect, cm germination of 

seeds, Ivan s.. 882 

iodide, aqueous solution.... 461 

nitrate, effect on germination of 

seeds, Ivans.,... 882 

permanganate for preserving 

milk.. 124 

phosphate, analyses, La. 861 
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salts, influence on nitrification. 1012 
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. 400 

effect on germination of coni, Ohio. 304 
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oat am at, Vi. 308 
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southern range, U. 
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Vt... 988 

, notes. 629 
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treatment, Md.... 978 
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Fla. 790 

XT. S, I). A. 1004 
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Macrosporium , treatment, Iowa..... 59 
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plant, effect of copper compounds 
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pulp, fermented, effect on cattle— 130 

rot. (See also Potato blight.) 

notes .. 425 

Conn. State. 878 

Del... 591,787 
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N. H. 61 

IT. J..... 399 

W. Ta. 1034 

treatment. 226,425,821 
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Vt.. 306 
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corrosive sublimate for, Del.. 787 
ll. I. 591 
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treatment—. 1104 
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U. S. D. A. 901 
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as food for horses ... 540 

bacterial disease. 1018 

barnyard manure for. 933 
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pot experiments .. 110 
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sulphateof copper for. 1081,1100 
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of apples, Iowa. 989 
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Precipitation membrane, permeability..... 649 
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Pregnant cows,; management.. 439 
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wheat kernel, Conn. State. 1079 

Protein in crop as relat ed t onitrogen applied, 

Conn. Stores.. 579 

dry beach leaves. 916 

feeding stuffs, artificial digestion. 3 032 

tuberculin.... 433,648 

unorganized, active. 252 

‘ ‘ Proteina, ’ ’ analyses, Mass. State..66,195 

Protop (tree edeus , notes, Md... 685 

Protoplasm, in individual functions.. 818 

living, chemistry. 434,922 

Prune grafted on cherry. 1089 

Prunes, varieties, Cal. 586,587 

Colo. 870 

Pruning for rose rust, Conn. State__ — 879 

grafted vines. 1009 

influence on flowering. 820 

newly planted apple trees. 925 

sweet potato vines, La.... 188 

Primings, grapevine, fertilizing ingredients, 

N.tX.... 391 

Primus amencana , notes, Minn... 660 

hortidana, notes, Minn. 5 660 

humilis, notes..... 652 

padus, notes—. 530 

mdu'ordata. notes, Cal.. 589 

Prussia, agricultural statistics for 3892. 1033 

Pmtdotrnya dtmglam, destruction by Pexta- 

loZziafunerea —.. 926 

taxifolia , gormin alion tests, Pa. 61 

Psoudotubcroulosis, researches on. 1101 

Psylla mail, notes, (Treat Britain .. 740 

pear tree, notes, N. 0... 498 

Pfceridophyt.es and phanerogams, North 

American, IT. S. I), A... 90 

Ptenrmalus sp., notes, Ohio. 812 

Ptomaine, extraction of a new. 922 

Ptomaines in cheese of bacterial origin — 1017 

studies.. • 728 

Publications, foreign, titles of articles in. 126,251, 
344,433,588, 647,727,817,1026,1097 
, of N e w J craey Stations ...... , 415 

Texas Station .... —..... 607 

West Virginia Station. 1035 

of stations, list........ 136, 267,358, 

451,544, 665,743,938,1039,1106 
XT. S. D, A.*abstracts ■—.. 90, 

218,820,416,510, 608, 
093,798,900,1004,1086, 
list............ 185 

260,357,453,544,064, 
742, 988, 1088, 1105 
• relating to carbohydrates ...... 1037 ■ 
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EXPERIMENT STATION RECORD. 


Pago. 


Plied new Idemdiim Compowttv .- 257 

Puociuiu, appearance on Phalanx annuli - 

naem —.. H00 

arenarke, no ( pa, K, J. KOI) 

eoranata, notea. Kans. 407 

tjmminU, no tea, Kuus.. 407 

mentha\ notes.. 741 

wnotherw, notes, Cal-........ 502 

peolciana, notes... 026 

. Ill............... 870 

nibvjo-vera, notes, Ivans --- 407 

suaveolens on Canada thistle, Pa. 02 
Pulmonary glanders, pathological anatomy. 259 

Pulvirwria immmembilw, notes, Ky. 884 

Pump, spraying, whitewashing with, K. Y. 

. Cornell...— ....... . '875 

Pumpkin, canned, analyses, U.S.D.A..... 220 

germination tost —.. 628 

seedcake. 654 

lecithin content.. 803 

Pumpkins, crossing, Iowa —..- - 982 

Montlhery "bronzed ... 1099 

varieties, Colo. 871 

Kans... 881 

Pnnic bees, tests, U. S. I). A. 102 

Purdue School of Agriculture, notes. 825 

University, tire at.. 658 

notes..... 1103 

Pure culture, methods.. 435 

of varieties of grain.. 818 

Purslane, notes—. —.. —.—... 529 

Putrefaction of milk...........- 963 

Pyremia, bacteriological examination of 

blood in. 927 

Pyenidia of a Phylloxticta, development, 


Pyocy anogenie bacteria, influence of atmos¬ 
pheric agents on.... 729 

PyTalid. notes, XT. S. D. A...... 101 

Pym lidina of Death Valley, XT. S. D. A- 900 

Pynnwnycete#, natural classification. 818 

Pyrethro-kerosene emulsion, preparation 

;. and use, Del................. —■. 593 

X’yrethrum, analyses, Mass. State.. 171 

as an insecticide, Ala. College. 63 

Iowa... 62 

AMI. 64 

culture experiments, Mass. 

State. 171 

for animal parasites, U. S. 

D.A. 517 

celery caterpillars, Mich.. 686 

horn flies, Me.... 63 

plant, notes, Cal... 577 

preparation and use, S. Dak.". 206 

Pyrophosphates, alkaline, volumetric deter¬ 
mination. ......-.v................... '. 344 

Pyrophospboric acid, volatility of......... 695 

Pythisma spp. and allied fungi, notes. -...... 926 

PytMum debarymnim , notes, Mass. State.. 192 

400 

v, Yt.......309 

Quassia and soap for hop louse, Greg ..... . 206 

, as an insecticide, S. Dak •. .V......."-SOfr 

Quince enreulio, notes, 1ST. 3"..... 403 


«#ago. 

Quiuct'- leaf miner, notes, Counf&tate. 879 

scab, notes, Conn. Stale _....... 878 

Quinces, black rot, Conn. St a t e-........ 878 

decay, N. J... 401 

diseases, N. J . ...... 401 

TC.O. 498 

fungicides and insecticides on, 

' N. V. Cornell... 681 

Peziza in mum milled fruit....... 438,530 

varieties, Ala. College..... 299 

<M... 587 

Del. 585 

La. 190 

Mass. Hatch . 302 

N. Y. Cornell...* 584 

3ST. 0. 496 

Greg....'. 877 

Rabbits, charbon in....... 823 

digestion experiment son.... 532, 811 

Races in horticulture.. 449 

Radiation, terrestrial, Me. 33 

Radishes as affected by electric light, N. V. 

Cornell. 295 

s nbirrigation, W. Vn. 680 

varieties, Ala, College.. 785 

La... 189 

Maas. Hatch...291,783 

Oh la.. 983 

Radish seed, germination tests — ...... 028 

Rath nose, notes.... 1026 

in the germs of wheat... 1 — 819,1027 

Ragweed, notes......... 529 

Rainfall and drainage at, Rotliamslcd. 345 

leaf formation.. 345 

as affected by forests, IT. S. 1). A, 05 

surface conditions, 

U.S.D. A. 95 

observations, Iowa .. 29,975 

Rainstorms, effecton milk production, Vt. 322 
water, chlorine content............... 804 

of Java,nitrogen content..... 539 

liana Jhtlmri , n. sp., notes, 0. S. I >. A........ 90 

Rancidity and acid number of butter..., 955,1023 

volatile acids of butter.- 055 

. of butter. ............. 734,815 

table oils —_ ..........823 

'Jtanuneularew, notes....................... A 073 

Mmimwuluu hulbutnut, notes, N, J,. 5108,300 

I tape, analysis, M ass. State.. ■ 171 

as a soiling crop, Iowa,....._..... 002' 

cake, digestibility of albuminoids ... 227 

effect. on milk.. 008,009 

' for milch cows..... —........ '; 927 

wheat. 705 
poisonous constitiumts...„... •. ;|,021 

culture and use..... .... 4 024 

U. S. D. A... 219 

■ experiments',Mass,. S'fate174 
... ■' Utah.......... 39 

.. ' disease in India. «....7 > 354' 

Kant India, notes. 1022 

■ ■ ■ --experiments. in India......c 0351 

v.fccdihg'to : .cows.'......... iM' 

lambs .. 632,633 

',; .. swipe ..; *, *.. ^ 034 
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</a Fuji:©. 

Rape, fertili/nm fl>r. (128 

for green manuring. 924 

(Juzerai, notes. . 1020 

niirate of soda tor ...,.. 625 

plant, description mid history, U. S. 

I). A.-. 219 

variotim, U. $. 3). A.2IS) 

JiaphiyaMer hilaris, no tea, La ,. 401) 

-Raspberry anthracnoso,notes .. 1087 

Me. 00 

diseases .. 450 

X. €. 498 

leaf sawfly, notes, X. «T .. 403 

moth, notes. 740 

pests, notes, X. »T... 402 

vines, effect of hot water, Del.. 593 

.Raspberries, culture, XT. Y. Cornell... 294 

fungicides and insecticides for, 

X, Y. Cornell... 084 

orange rust of, Ill. 87(5 

varieties, Ala. College.. 299 

Ark... 1075 

Colo. 870 

Del. 585,78(5 

Xml... 984 

La.. 190 

Me.'. 985 

Md. 983 

Mass. Hatch___ 802,081 

Mich. 793 

Miss.’.... .. 300 

X. Y. Cornell. 394,584 

X. Y. State...■ 786 

■ . X.C ... 496,873 

Pa.-- 53,1076 

It. I... 985 

Tonn—. 586 

Utah... 53,681 

Rations, digestibility.......... 531,534 

, X. H ....._........ 68 

for cattle in time of scarcity of 

feed..258,439 

cows for milk and butter, X. II. 688 

dairy cows ... 540,635,927,1065,1101 

■■ ' (hi . 207 

Mass . State.. . 195 

X.II.. 688 

Wis.502,884 

fattening sheep and oxen. .. 237,243 

lambs, Mass. State..-... 195 

Minn. 1083 

■ pigs* Mass. State .. 70 

steers, Mass. Stale. 195 

work horses, Utah --__.... 77 

maintenance, X'. C ... . 680.. 

rich in protein for meat production. 228 

Eats, nutrition experiments .. 532 

repression by means of guinea pigs . 730 

Itaftlobox, notes, X. J........................ 399 

Ravenelia, notes . 1100 

Raw materials of the plant Mngdoin649 
' potatoes,'feeding,value812 

Reaping, cut worm, notes, X. J.. # 403 

Records, slip, IT, S. IX A.-. 518 

Rod cedar,notes,Pa54 


Pag©. 


Rcu cherries, composition of juice.. 648 

notes, Midi .. 798 

clover, analyses, Conn. Stows.......... 59(5 

N. Y. Cornell. 875 

experiments in Italy-- 1029 

for fattening sheep. 920 

hay, analyses, X. C.. 01 

mammoth, notes. 625 

Colo... 871 

culture experiments. 844 

Cal. 577 

Colo .... 870,871 

X.J. 391,392 

AVyo. 679 

phosphates on .. 925 

seed, American... 821 

vs. German. 347 

currants, notes, Mich... 793 

dock, notes, Xev. 497 

fescue, n otes, Wy o. 679 

pine, notes, Pa.-. 51 

root, notes. 529 

rust of blackberries, X. C . - -... 498 

tig, X.C. 498 

raspberries,X.C .............. 498 

scale, California, hymenopterous para¬ 
sites of, IT. S.I). A.. .. 900 

spider, prevalence in Illinois, IT, S. 

D. A..... 901 

notes, Mich... 791 

X. C. 499 

spiders on hops..----— 286 

smut in sugar cane..... 1031,1106 

turnip beetle, notes. 630 

Reddening of fir leaves.-.- 257 

Red-legged ilea beetle, notes, IT. S. I). A —. 328 

locust, notes, Colo.... 311 

Mich. 311 

Red-necked cane borer, notes, X. J. 403 

Redonda phosphate in Thomas slag.. 472 

Redtop and timothy, analyses, Conn. Storrs 596 

analyses, Conn. Storrs... 596 

culture experiments, Colo........ 870,871 

Mass. State .. 171 

Utah. 38 

Wye. 679 

■ ■ false, analyses, X. C.. 64,65 

protein content as affected by nitro¬ 
gen applied, Conn. Storrs ........ 579 

Reducing processes in the soil... 436 

Reeds, as a food plant of Jlydraseia mdsasea . 912 

common, as feeding stuffs — ....... 733 

Regimen of the Rhine region, IT. 8.1 ). A ... 1086 
Regularity in the structure of rye straw... 253 

Reichert-Meissl method for butter... 104,126,922 
Rennet, artificial prod action................ 1048 

bacteria in, Iowa... , 208 

curdling of mil k and coagulation of 
blood..................... . A * „«.. ' 1032 

extracts, commercial ... 1048 

Iowa. 1001 

germs in... 1048 

in bacteria cultures, Conn. Storrs... 563 

testing for cheese-making. 824,928 

vegetable ....130,1049 
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EXPERIMENT STATION RECORD* 


Pago 


Reproduction, sexual, of Vatilaginm . 418 

Reptiles of Peatli Valley, Cal., IT. S. I). A... DO 

Rescue grass, notes, Ala. College. 078 

Itesuditece, localization of a ctive principles.. 729 

Reserve material of seeds, disappearance in 

germination.. 728 

Resin cells in Tama haven ta . 029 

content of turpentine timber after 

tapping, XT. S. I>. A. 90 

formation in plants.* - - 929 

in conifers.- * - 947 

soaps, determination.-. 253 

trees, distribution......... 925 

wash for San Jos6 scale, XT. S. D. A ... 1088 

Respiration, influence of light on. 728,818 

of plants grown in shade. 434 

quotient during fattening. 1101 

Respiratory gas exchange during eating.. 259 

Betinospora obtusa , notes, Pa...... 54 

pisifera aurea, notes, Pa.. 54 

squarrosayiiot&s, Pa .. 54 

Reversion and transmission —. 434 

in plants, transmission. 345 

Rheumatism and bee stings, XT. S. 3). A- 328 

Rhine region, regimen of, XT. S. D. A. 1086 

Bhinichthys nevademw , n. sp., notes, XT. S. 

D. A... 90 

velifer , n. sp., notes, XT. S. I). A.. 90 

Bhizbbiuui frankii maj’us, notes, Ill. 856 

mutabile, notes, Ill... 835 

spp., notes .. 923,1037 

Rhode Island bent grass, analyses, X. C.... 64 

College, notes.......... — ...1103 

Station, bulletins —.....- 290, 

505,572,581, 590,985,986 

reports...- 775,776,778, 

780,789,792,793,794,797 
Bhopobota vaceiniana, notes, U. S. D. A — 800 

Ribbon-footed corn fly, notes, Great Britain. 740 

Ribes aureum, notes, Cal.... 589 

tenuifioruui, notes, Cal... 589 

Rico bran, analyses, Mass. State... 499 

cake as a feeding stuff... 733 

' ■ chaff,, analyses, X.' O ......;... • 64 

corn, Egyptian, culture experiments, 

La. 176 

crop of India in 1893, XT. S. I). A. 799 

false, analyses, X. C.. 64,65 

flour, analyses, X, C ....... 64 

grain, analyses, X. C... 64 

" grass, wild, analyses, X. C.... 64 

" meal,' analyses, Can.......--- 631 

, digestion experiments with..... 1.032 

; oil, notes. ...... 261 

polish, analyses,X. C ......... 64 

starch and buckwheat starch, distinc- 

' ■ tion between. ltd 

' straw, analyses,. X. C .... .......... 64 

weevil, notes, Del. 410. 

Ricinm , germination of...-.. r : : .527, 

germinating seed, analyses.. 528 

Rieti wheat, notes...... 437 

Rings in wood, as related to anatomical 

structure ... '820 

Rio Grande water, for irrigation, X. Mex .. 1002 


f‘age. 


Ripening of cheese, bacteria, fzi,_......... 1001 

effect of peroxide of 
iron and salicylic acid 

on.. 1062 

formation of fat in. 217,1062 
studies on . .......... 249, 

056, 734,928,1061 
N. Y. State. 85, 130 

corn, study, Iowa. 977 

cream by bacteria cultures, 

Conn. Stores. 996 

Emmenthaler cheese under ex¬ 
clusion of air .. 261,1062 

grain, studies...... — 1098 

River stage predictions in United States, 

XT. S. 1). A.. 1080 

River water, analyses, XT tab — .. 32 

for i rrigatio n, IT fall.. 32 

Rivers, the four great, of Siberia, XJ. S. I). A. 1086 

Rivet "wheat, notes.. - 487 

Road dust for swine lice, U. S. I). A ........ 001 

Inquiry, Office, XL S. IX A. 799,1006,1007 

system of Georgia, improvement, 

' U. S. D. A... 1007 

Roads, good, U. S, I), A___ —... 1006 

improvement of. 2 

State laws relative to, XT. S. lb A.... 799 

Roasted cotton seed, analyses, X. C.*. 6 { 

meal, analyses, X. C... 61 

Bobinia, psmdacaeia, notes...-. 1080 

Rocket, yellow, notes, X. <T... 398 

Rocks, analyses, Cal... 562 

Rodents, destruction by Loftier h bacillus -. 780 

Ramie ria fiypogea, notes .. 530 

Ramtelm canwllata of pears ... 653 

pirata in cedar trees, Vt.. 308 

notes, Vt. 308 

j Rolling wheat, Utah---..- 48 

I Root borer, notes, X. C............ 498,499 

disease of alfalfa... 348 

sugar cane. 821 

epidermis, thickening of cell mem¬ 
branes of...... ■ 539 

growth,device for illustrating, N. I >uk, 161 

of crops, XV is.... 480,482 

louse, corn, notes, XT. B. D. A.......... 514 

notes, X.C...... 498 

• strawberry, treatment, Md .... : . 983 
rot of grapes, X. O ' 498 

persimmons, N. O.. 408 

sugar beets, undetermined spe*' 
cies, Xe.br 60 

systems ■ of weeds, X, *T.......... 898 

tubercles of plants, studies. 110,112,484,836 
Ill 855 

Pa. 61 

worms, cabbage,notes, X. J ............. ■ ;402 

■■ Roots and silage for swine..v,.... * * - * -'' ' 632 

dead, absorption of%uter .by.1028' 
grass, plant lice affect ing, Iowa...... 990 

grown on flat and ridged land. 623 

of climbing and epiphytic plants.... 818 

: a.L plants,' 1 asaf&ctcdUyxsopper com - .■; 

pounds.....640,720 

vs, silage for fattening lambs, Mich.. 088 
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Pago. 


Roots silage foPmilk production, Muss. 

Hatch.... 317 

Routt rutjosa, notes ....■. 985 

.Ramcece, notes .... .101.4 

Rose, alpine, seUvrotium disenso of.. 1009 

aphis, notes, Del.. 593 

beetle, notes, N. C...■ 408 

bug, notes, N. J. 40*2 

remedy, R. I. .....' 792 

chafer, alum for, U. S. I). A.... 328 

kerosene emulsion for, 1ST. J .. 400 

notes, Del.. 599 

Mich... (585 

N. J ..... 402,409 

It. I.'■ 792 

diseases, Oreg .. 877 

enemy, new. 054 

hybrids, Iowa.985 

rust, notes, Conn. State__...... 879 

Roses, black spot of, Conn. State ......._ 879 

brown orange scale on .. 009 

fungus diseases, N. J. 999 

grafting in open air.*. 1.0.18 

hardy, notes, N. O. 879 

powdery mildew of, Towa. 989 

Rosette of plum, N. C. 498 

Rosin weed, notes, Colo. 900 

Rostock Experiment Station, report. -.. 057 

Rotation experiments...;. 713 

.N.Dak ... 679 

Ohio. 167 

Tex. 443- 

w, continuous cropping- with 

wheat, Ind. .. 185 

Rot, basal, of daffodils.................. 1090,1099 

bitter, of apples, Ark. 1076 

N. C. 497 ' 

black, of grapes.—.. 257,1100 

N.C........... 498 

It I. 792 

quinces, Conn. State. 878 

tomatoes, Fla.. 790 

brown, of cherries, N, 0 ..... 498 j 

peaches, N. O.... ■ 498 

plums, Ky.. 870 

N.C. 498 

dry, of wood, due to Merulius 'faery* 

‘maun . 821 

fruit, of persimmons, N. 0—. 498 

-'of lettucev.notes, Mass. State_._ 192' 

"' Vt... 309 

. ■.'. peaches, notes, Del... 591,787 

'• N.C... 873 

plums, notes .. 629 

■ Ky,;... 870 

potatoes, Bordeaux mixture for.... 425 

notes,Conn.State... 878 j 

Del.............. 591,787 

. Me .. oo j 

treatment. 226,425,821 ! 

, Pa.,.......;... . . 01 j 

; vt.. ' 300 

,'', tomatoes, Del. jpi 

stem, of tobacco, notes, Conn, State... 879 

. ■ , white, of grapes ...... '235 


Page. 


Kothamsted Experimental Station, history 

of experiments .. 417 

methods of experimentation at- 272 

Ronget, vaccination against. 10,13 

Rough amaranth, notes, Nov;..... 497 

Round-headed apple-tree borer, notes, Md .. 085 

N. C. 408 

Term 810 

Round-leaved mallow, notes, N. J... 398 

Kouquette, varieties, La.*-......... 189 

Eowen, analyses, Conn.Sfcorrs .. 596 

Mass. State... 195,992 

Royal Danish Agricultural Society... 740 

walnut moth, notes, N. C.. 498 

Rubusin France. 256 

mxatilis, notes, III... 876 

vitifolius, notes, Cal. 589 

N. Y. Cornell.. 395 

Rum ex acetowlla, notes.:. 529 

N.J. 398 

acetvsa, notes. . . 912 

N. Y. Cornell. 875 

erixpux, notes, Ncv.... 497 

N.J.. 398 

hynienoxepalux , notes, N, Hex. 862 

patientia, notes, N, V. Cornell__ 875 

spp.... Oil 

Ruminants, comparative anatomy of stom¬ 
achs of........ 732 

Rush and sedge hay, fert ilizing ingredients, 

N.J.......:.....391 

Rushes, horsetail, notes.... 721) 

Russian cherries, notes, Midi.. 793 

Ministry of Agriculture, work of. 827 
sunflowers,culture experiments, La 176 

thistle, notes, Wis... 599 

in Nebraska, Nobr... 787 

Rust fungi, deviations from generation 

transformations. . 050 

inj ttry to wheat, Cal.... 576 

leaf, of apple, N.C... 497 

plum, N. C____ 498 

mite* notes, La.. 409 

of carnations, treatment, Mass. 

Hatch. 309 

garden pinks, N. d... 399 

gooseberries, notes.... 653 

Mass. State . 193 

grain, notes... 653 

Ivans... 497 

mountain ash... 450 

poplars, treatment, Mass. Hatch 309 

roses, Conn. State__. ......... ; 879 

strawberries, N.C.. ■ .498 

orange, of blackberries and raspber¬ 
ries, .Ill..'-.__. 876 

red, of figs, N. C. 498".\ 

blackberries and raspberries, 

N.C.. 498 

■ species of' Australia....■ 438 

. yellow of kgs,.N.C. 498 

Rusts, treatment, Mans'.,.....,.....„y ' : 497 '' 

Ruta-bagas, as a rotation crop .......___ " 713" ■' 

barnyard'.njahurefor...933' • 
: fertilizer experiments....... '706,713 
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Pago. 

Iluia-bagas, influence on quality of butter. 724 
Outturn. bal$amU on, N. Y. Car- 


non.*.. 

varieties, La.... 

... IS9 

Eye and sand vetch for soiling... —,. 

256 

brfin, digestion experiments.. 

... 1033 

examination....»:. 

720,1021 

vs, rye for pigs —... 

227 

cost and profit in growing, Nebr.. 

... 576 

crop statistics, XI, B, D. A. 

... 612 

feed, analyses, Mass. State..*. ... 

.. 66,092 

feeding value.-. 

... 1032 


... 578 

germination test... 

. 628,910 

grass, Australian, notes, Cal. 

... 577 

English, culture experiments, 

Utah. 

38 

notes....... 

_ 910 

Wyo. 

.... 679 

Ereneh, notes.. 

_ 910 

Italian, analyses, N. C. 

. 64 

culture experiments, 

Utah.. 

38 

notes.. 

.. 781,910 

Cal. 

.... 577 

Colo .. 

.. 870,871 

perennial, notes, Colo .. 

.... 870 

green, analyses, Mass. State__ 

.... 194 

manuring for.. 

.... 701 

phosphate fertilizers for ... 

.... 807 

stalks, internodes.. 

.... 539 

straw, regularity in structure. -... 

.... 253 

varieties.... —...— 

.... 347 

Cal. 

.... ■ ■ 577 

Colo. 

. 871,1074 

vs, rye bran for pigs.... — — *. 

.... 227 

silage for milch cows, Ala. College .. 73 

wheat bran for pigs..*.. 

. 429 i 

yisld, U.S.D.A.. 

. 328 

Saccharose, formation during— 


germination of barley .... 

. 728 

ripening of apple ... 

..... 728 

Bach's iodine experiment —... 

..... 818 

Sainfoin, analyses, Mass. State...._ 

. 171 

culture experiments, Mass. State. 171 

Utah... 

. 38 

• notes, Cal.. 

. ■ 577 

Colo. 

... 870,87.1 

. Wyo.. 

..... 679 

Salicylic* acid, effect on ripening of choeso. 1082 

effect oh ripening of cheese, 

Iowa. 

. 208 

in food____ 

. 454 

Salisbima adiantifolia, notes, Pa. 

..... ' 54 

Salivary glands of hymenoptera ...... 

. 821 

- Salmon, canning industry, XT. S. D. A . 

..... 799 

'Salsify grafted on Bcdrzonerc 


spring lettuce grafted on. 

. 1089 

varieties, Ala. College.. 

. 785 

Mass. Hatch. 

. 783 

N.T. 

. 398 

Salt, analyses, Mass. State .. 

. 194 

as a fertilizer.623,708,712,713,716 


effect on digestibility and metabolism 
of albuminoids. 250,531 


*fage. 


Balt, effect on tbo flocculation m clay ...... 695 

in clay soils.... 340 

to prevent swelling of cheese ......... 1001 

Salts, Glauber's, effect on udder and milk 

of cows... —--... 823 

Saltpeter, analyses, Mass, State ............ 104 

waste, analyses, Conn. State ..... 777 

Sampling corn fodder, Pa ...**«*>» 00 

dairy products, Pa. 00 

feeding stuffs* Pa ................ 00 

seeds,Pa.. 00 

soils, implement for. 1029 

sugar beets, Nov .. — ■... 293 

Band cherries for stocks, Iowa ... — 982 

cultures, apparatus and materials tor. 755 

atBoruburg Station .—... 749 

in feeding stuffs, flour, etc., recogni¬ 
tion... 823 

vetch with winter wheat for soi 1 i ng -. 250 

and rye for soiling.. —* 250 

water-holding capacity.. 759 

Bands of the desert of Lower Egypt... 340 

Band wick, Col. .1072 

Sanitary laws of Connecticut, new. 1041 

significance of forests, U. B. I>. A. 95 

San ,Iose scale in the East... 900,935 

means of destruction, IL S. 

I). A. 1088 

notes, N. Mex. 884 

TLS.D.A. 1088 

Ban Luis Valley Substation, Colorado, re* 

port, Colo.... 870 

Batmvieria spp., notes, IT. B. D. A. 92,04 

■ yuimmsis, notes, IT, S. D. A,_92,94 

Baperda Candida, notes, M.d ............... 685 

Tenn.. .310 

tridentata, notes, Ky.... 884 

Bap flow as related to lightning current s.. 650 

Baponaria officinalis, notes, NAT_..... 398,899 

vaemria, notes, Colo............ 806 

Saponification process in cheese... 1047 

rapid method .....____ ■ 253 

Saponifying butter fat by Leffmnu and 

Beam method, Del.. 775' 

Baprolegniaecm of the ITnited Staf e«... 648 

Saratoga farm, locatiou, Wyo ...» 508 

Barcocystis falcatula notes, IT. S, I"). A......,. 5.14 

Bar com,acr onychia trypoxylmm, notes, 

Ohio.. 811,212 

Barcosporktta in birds, IT. B. D, .A, ..........., 613 

- Sarepta mustard, notes ..102! 

Sawdust and forest lea res as feed i n g stuffs. ,. 738 
pulverized wood as feeding 

.stuffs.. —__'. '822 

as a feeding stuff........... 1 258,822,010 

for packing grapes ... ■ 909 

pine, as litter......... ; 144 

poplar, as litter... 144 

Sawfiy, ash, notes, S. Dak. 206 

blackberry cane, notes, N. «T. 403 

currant, notes.. 631 

grape, notes, Del.. 593 

i gooseberry, notes, Great Britain .. 740 

Ind. 985 

large willow, notes, $. Dak. 208 
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Sa w 11 y, notes; N. (1 . *.... 408 

U.S.D.A.. till 

pear tree, notes, U. S. D. A. . 101 

raspberry leaf, notes, N. d.___ 403 

si ni win rev, notes, Del .._...... 593 

willow, notes.. 631 

Scab, head, of sheep, Ala, Uollege .. 70 

of apple, (iSee Apple scab.) 
pears. (See Pegr scab.) 

quinces, notes, Conn. Stairs.. 878 

N. G .. 408. 

potatoes. (See Potato scab.) 

sheep, notes, S, Dak ... 204 

Scald of e ran berry, notes, 1.7. H. X>. A... 800 

Seale, brown orange, on roses — .. 008 

new, in Florida, IT, S. D. A_ 514 

notes, Ari/i .. 002 

tJ". vS. D, A. 103 

insect, of the grape, treatment, Md.. 083 

Srdoparus bouleugeri, n. sp., notes, XT. S. 

•. I). A. .... ' 00 

armtU.n. sp., notes, U. S. D. A.. 00 

'Svenopinus femstmlU, notes, Mass. Hatch . 310 

Schinia %e<», •notes, U. S. 'D. A. .. 328 

. intrabilis, notes, IT. S. D. A.828 

Schist, for phylloxera--- 822 

Sehistocerca a/menca na> notes, Ky.. 1079 

Sehizottev ra r.orni , notes, Town,.... 980 

Imdgera, notes,Oal..... 594 

Tonn. 310 

Schldsing's method for nitrates. 1026 

Schbno’s elnfcriation apparatus for soil. 924 

School of arbor iculitire, at Paris............ 131 

viticultural, at Wjp den swell, 

Switzerland........ ■ '• 541 

Schools and colleges, agricultural, in United 

States, IT. S. D. A. 100G 

dairy,4n Forth Wales.... 739 

Schrader’s bn)mo grass, notes, Cal— -■ 677 

Sehulze*Tiemann mot-hod for nitrates ...... 975 

Seiadopytis vertidUata, notes, Pa.... 54 

Svlttrmpora ymndnicala, notes, H. J .. 399 

Sclerotinia awupaHm, notes... 530 

fiidcdicma, notes.. ....... 529 

liber timm, notes, Mass. State— 192 

padi, notes —.. 530 

Sclerot-ium disease of alpine rose........... 1099 

o'u'c. u rn her h, .Mass. 

State_......_ ■' 192 

and their food plants, XT. S. I). A, 901 
'/'destruetive,.natural enemy,IT. S. 

' I>. A.. .516 

of W. Va,, natural enemies... 311 

' notes ..’. . 311 

Scaly tvs ruguloms, notes, \V. Va............ 311 

Smrzonera , salsify grafted on.... 1089 

Scotch kale, notes, N. Y. Cornell..... 881 

pine, notes, Pa .., -.... 54 

Scotogramma denm , notes, IT. S. D. A...- 328 

See veil tlodlbauor method for nitrates ..... 975 

Screenings for lambs, Minn................ 1084, 

, , wheat, analysis.538 

Scrub pine; notes, Pa .., . 54 

Scurfy bark louse, notes, N. C..•.'498 

Sea, barometer at, U. S. D. A...... 1087 


Fng<>. 


Sea- grass, analyses, H. C.... Of 

Seaweed, edible.. 822 

Seaweeds as a fertilizer for oats, 11. 1-- 779 

SirJdvm edulc, notes, La.* 189 

Sedge, analyses, N, 0. 64 

and rush, fertilizing ingredients, 

N. J. 391 

broom, analyses, JST. C. 64 

notes. 603 

horned, analyses, 1ST. 0...* 04 

Sodtuus, ornamental, disease of, N. J.. 400 

Seed, American clover, examination . 821,911 

and fodder culture, experiments. 657 

heads of sunflowers, analyses, 

Can.... 031 

Association, Swedish, report,.821 

beets, selection and culture.-- 731,1.030 

and examination. 347 

clover, dodder in... 334, 925 

examination.. 191,821,911 

German vs. American .. 347 

origin... 053 

coats, origin and structure...- 257 

collection, IT. S. D. A. 007 

control station at Herndsand, report. 438 

Zurich. 121,821,910 

Danish, report .. 438 

of Franco ,. 129 

Vienna. 122 

cotton from bottom and top bolls, Ark. 175 

East. India rape, composition - 1022 

Fuller for crimson clover, Del.. 796 

influence of age on germination ...... 1030 

1 upine, food value_-. 655 

of buckwheat,lecithin content ....... 803 

cereals, selection__ —......— 226 

treatment for fungi... 653 

Cfhenopodium album, food value.. 733,811 
in flour ...... 823 

oats, distribution, E. I .. 581 

pumpkin, lecithin content,.. 808 

sugar beet, distribution, IT. S. D. A... 1004 

domestic vs. imported 

IT. S. D. A. 1004 

effect of soaking, Hein*- 46 

from difl’erent,-sized balls., 653 

influence on beets pro* 

■ duced... 385 

method of growing. 731 

production, Hebr. 45 

* XT. H. I). A..... 1004 

selection, Nebr ... 40 

treatment for scab.. —.. ; 1031 
cane, improvement by selection 1030 

' variation.. 7 io30 

of sunflower, analyses, FT. O........... 04,65 

lecithin content. '803. 

white lupine, alkaloids in ......... 252 

okra, analyse h, 27. (J... 64,65 

peas, selection ...............,........... ■ 623 

potatoes, treatment for potato scab, Tt.T. '. 591 
effect of removing scied end, 

7 . Witt.... 494 

selection and preparation^'.'''.7 
Mich.180,181,182 









































































1208 


EXPERIMENT STATION RECORD. 


Pug*. 


Seed, production of the beech, effect on ash 

constituents and nitrogen.. 250 

sorghum, effect of carbon bisulphide 

on, Del.... 593 

sprouting, morphology of cell nucleus. 254 

stems and leaves, propagation of beets 

by.'.-.-. 652 

sterilizing and planting in sand cul¬ 
tures . 840 

wheat, chemical investigation, Minn. 807 

4 ' 3 heavy and light, Minn. 808 

influence of size of grains on— 

resulting crop... 407 

the yield.. 526 

selection, N. Dak. 177 

Utah. 50 

Seedling apples, Ark. 1075 

Seeds, absorbent power as related to weight. 257, 

330 

abstracts of articles. 55, 

191, 304, 308, 500, 683 

analyses.. 727 

Hf.C .-.-- 04 

and plants, distribution, Oal. 683 

change of reserve material (luring 

germination. 257 

cooperation in purchase.. 549 

disappearance of reserve material in 

germination. 728 

distribution, Cal.-.. 590 

drying... 728 

effects of ifungicides on germination 

of, Ivans.. 882 

examination... 910 

Mich .. 688 

11. I. 775 

examination and control. 364 

in Holland.—... 670 

fat compounds in .. 338 

flower, germination test...—.. 028 

germination as affected by age. 347 

carbonic 
acid ... 257 

moisture. 129 

tests.. 1.22, 

129,333,628,1030,1037 

grape, structural characters. 926 

value in determining species 

and hybrids........ 926,1095 

grass,' determination. 821 

impurities ..-... 121, 128 

localization of oils during formation. 1097 

of Cannabis mtim, composition_ 649 

Helianthm ammus, composition649 
grains, digestibility and nutritive 

value of.. 654 

North American; weeds and forage 
y 'plants, : .st®ayturev;..'.A.667 
North American weeds, grasses, 

and forage plants ......_.... 667 

plants, cane sugar in ... 818,1027 

y:;,';weeds, uhtas,:.Iowa..... A.-A..;/ 191 
wild leguminous plants,collection. 934 

oil-hearing, mill for preparing for fat . 

"- determination......,■ ■ ■ 1027' 


r PDge, 

Seeds, poisonous leguminous, * in Indian 

peas.. ... 1101 

reserve material .•. Oil? 

sumplin g, Pa...........-. 66 

stratiii(*d, shed for, N. 'V'. Cornell .... 875 

swollen, free water in.--- 1027 

tobacco, germination test s.. —... 825 

tomato, germination teats, Pa ....... 55 

tree, characteristics ..... 437 

germination tests, Pa .... —... 01 

vegetable, home production, Pa--- 55 

weed, with clover seed, N. J ......... 399 

Rdandna ruin , notes, N. ,T.... 403 

vitis, notes, Del... 598 

Separat or sediment, germs in........ 1049 

Separators, cream, test of.. 928,1055,1050 

Sepsis, bacteriological examination of blood 

in...■- 927 

Sept aria ribis, -notes, Mass. State.. 191 

Sericulture.in Queensland........ 133 

Serradolla, analyses, Mass. Stat e. 171 

cultureuixperiinents. .. 885 

Mass, State 171 

for green manuring ... 099 

inoculating soils, tor-...... 020 

nitrogen, fertilizers for. 850 

notes... 910 

pbosplmfic fertilizers for, Mass, 


State.„. 170 

Sesame cake, loci tin i n con t en t.............. 808 

vn. peanut cake for lambs_ 227 

culture experiments in I mini...... 338 

oil, reaction for. 728 

testing (dive oil for.. 728 

Sena tipitliformU , notes.. 985 

SetaHa glaum, notes...911,913 

viridis, notes. 911 

Setarias, affected by plant lice, Iowa.. 990 

Sewage, analyses, Maas.State... 164 

manufacture of manure from —.. 436 

sludge, analyses, Cal... 575 

waters, purl float ion by iron sul¬ 
phate . 430 

Sexual development of plants, some oxcop 

turns ......... , 729 

Shaddock, list of varied lea, La .. —.. 890 

Shade and forest trees, iwwcHd/uietnles .,..,' 054 

Ky .., 884 

W.Va 080 

. notes, Colo..87(1, 
Wyo ......... 682 

Shallow and deep cultivation, infliimioo on 

water content of soil, Wis_........... ' 484 

Shed for stratified seeds, N. Y, Cornell ..... ,' 875 
Sheep. (See also .Lambs,). : 

Sheep, Algerian.... 439 

v breeding...--..-...........'. . 1104 

. y. ■ in Argentine Kopublie.. y*.' LASS 

.. broad-tailed, of Persia, Cal...... 603 

cost,odes of, II. s. I), A. 093 

contagious foot rot in , *245. 

croB's-hmeding, 504 

crossing for milk product ion ...._ 540 

" digestion expei iment ,.532,811 

y.; ; Dorset horn, history, Va... 74. 
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Sheep, expeHmeifts in Fa,Mining.. 019, 1033 

Feeding experiments..... 230,370 

Minn......- 1084 

Utah. 74 

raw potatoes to. 540 

fescue, notes.... 010 

head seal), Ala. College .. 70 

indoor vs. outdoor Feeding, Utah.... 100 

industry in Colorado, U. S. I). A- 008 

loeo poisoning of. 029 

‘ 1 looping ill....- 341 

manure, fertilizing constituents .... 143 

loss of nitrogen in drying, 

Pa.. 28 

production, N. V, Cornell.. 387 

milk, analyses ...- 901 

cheese from.. 957 

digestibility .. 957 

number and value, XT. S. I). A ....... 799 

pasturage vs. soiling and dry feed for, 

Utah. 74 

raising at Virginia Station. 74 

shearing machines .... 350,450 

sheltered vn . un sh el f ered, Utali. 71 

tapeworm, IT. S. I), A.. 008 

ticks, destruction. 204 

kerosene* emulsion for, IT. S. 

I). A.. 901 

Shelter for cows, elfect on milk production. 972 

stock, Utah.....71, .195 

Shepherd's purse, notes, Colo. 300 

N.J..... 398,085 

Sherafdia urvemtitt, notes...... 589 

Sheridan farm, location, Wyo.. 568 

Shoots and buds of grapevine, effect of cold 

on. 1099 

Shorts for pigs, Greg .. 993 

Shot-hole disease of peaches, N. C.... 498 

persimmons, N. C-- 498 

plums, N. C...■ 498 

Shrubs and trees of Death Valley, Cal., XT, S. 

. I). A. 90 

planted, Utah.... . . 53 

native, of California, Cal........ — 589 

winterkilling, Wyo .. 082 

Siberian arbor vifcm, notes, Pa... '54 

Sicilian .cheeses, manufacture.and composi¬ 
tion...... 734,1000 

Sierra foothills, hay growing in. Cal. 578 

Silage,'alfalfa,;and Hungarian grass, loss in 

. ; preparation, Utah...... —....... 52 

■ • analyses,' Conn.' Storrs.. 590 

Del. 704 

■ Mass. State...... 194,195. 

N. C .. 04 

S. O.... 21.7 

and roots for swine... 632 

corn and soja bean, analyses, Mass, 

State.... 195 

food value, N. C. 668 

cowpea, analyses, Del..794 

'• 'feeding, N.C.—.....-- 687 

fermentations,N. H_...... 09 

■ ‘fer beef production. .. *632 

milk production, Ohio.. 887 


Page. 

Silage for supplementing other feeding 


ntutfs. .... 250 

in dairy farming, N. H............... 73 

loss i n prepnmi ion, Utah ........... 52 

of nitrogen in drying, Pa. ........... 28 

millo maize, analyses, S. <■ .. 217 

pea and oat, analyses, Mass. State .. 195 

soja bean, analyses, N. C..... 64 

sorghum, analyses, S. C... 237 

sweet corn, analyses .. 794 

temperature readings with electrical 

apparatus, N. II....... 60 

i)8. corn fodder for milch cows, Vt... 310 

roots for fattening lambs, Mich.. 688 

milk production, Mass. 

Hatch. 317 

rye for milch cows, Ala. College. 73 
whole corn, for milcli coWs, Wis .... 500 

Silk, chemical constitution of.... 539 

estimation in fabrics.. 253 

Silkworm, culture of the mulberry tree for. 652 

moth, American, notes, S. Dak.. 206 

parasitic fungus ......... —... 348 

Silo, construction. 541 

loss .in, Utah.......:. 52 

round, construction and filling, Wis .. 507 

8ilpha opaca, notes, U. S. D. A--... 301 

SUvanus mrinmnmsw, notes, Del. 41.0 

Silver lir, an undescribed form of buds on.. 1099 

notes, Pa. 54 

Silver-hull buckwheat, analyses, Mass. 

State. 171 

culture experi¬ 
ments, Mass. 

State. 171 

Sinapisalntt, notes, U. S. D. A... 693 

■(.irvensis , notes .- 913 

nigra , notes. 913 

U.S.D.A. 693 

notes. 973 

SiphonophoracMrifotii , notes, Ua.. 409 

Sirups and j ideas, filtration through asbestos 34 9 

determination of water in....... — 433 

Sisal hemp, false, report on, 17. S. I). A..92,93 

in Yucatan .. 345 

report on, U. S. D. A —. 92 

Singmhriu'msinapistrum, notes ......- 529,628 

&Utopyriw, notes, Nebr. 869 

Skim milk, analyses. - 944 

Ind.. 80,81, 82 

Mass. State.. 66,207 

and li nseed meal for calves-- ■ 634 

centrifugal, fat content-..... 655 

Danish, use, U. S. I). A... 609 

for calves ■—.................. ,.634 

Ind... 602 

Pa.....;. 68 

cheese-making and for feed- ' 

ing. .... 261 

fattening animals,v.. ■'439''; 
lambs,...823 

pigs.......- .... 809 

■ ■■ ■ Mass, State........... 75,200 

in cooperative creameries, util-' ■. 

/ izatioti".'«. ... ............ .■ 261 
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EXPERIMENT STATION RECORD. 


Pago. 


Skim milk, keeping quality.* — --- - 440 

loss of tat in.. 1050 

Mo. 000 

in ilk sugar from - - -. 1000 

Del. 502 

pasteurized, germs in. 1040 

pasteurizing .. 10.50 

separator, germs in. 1040 

sour as*, sweet for pigs, Vt,-317,318 

Use ns human food. 258 

vs. water in bread-making. 054 

Skin and stems of sprayed pears, analysis, 

K. I. 080 

Skipper, cheese, in hams, TL S. D, A.. Y- 001 

notes, U. S.D. A.... 517 

Slag, determination of phosphoric acid in.. 1000 

effect on oats, after turnips.. 700 

for corn, It. I — -.*. 770 

ruta-bagas. 713 

Slaughter experiments. 340,430,548 

houses, cooperative, in France.. 540 

tests of sheep and oxen. 238 

Slimy fermentation, of milk. 028 

Slip records of investigation notes, IT. S. 

D. A. 518 

Slop, dried distillery, effect on secretion of 

milk... 1033 

Sludge, analyses, Mass. State. 105 

sewage, analyses .. 575 

Slndgite for horn fly, La.. 206 

Small-flowered gaura, notes, Colo. 306 

Small fruits, Texm, - - ..-.-.- 585 

culture, Miss.— 300 

experiments, Ind....Y.. 984 

varieties, Ala. College.. . 299 

La. 190 

Mass. Hatch. 302 

Miss. 300 

Pa. 53,1070 

Utah. 53 

Smarfcweed, notes, H. «T. - — .... 399 

Smut fungus, notes, La. 409 

of Browns avvensis and Arrhmather- 

urn elatlus . 821 

corn, treatment, Iowa........__ 59 

Pa .... 01 

grain, notes. 348,653 

oats, bot-water treatment, Kans.. 1072 

Mich.... 085 

loss from, Vt... 59 

notes, Yt..... 59 

Idaho. 402 

treatment, Iowa.. 59 

K.I. 779 

Yt. 308 

sorghum, copper sulphate for_. 364 . 

wheat, hot-water treatment, Mich . 685 

treatment, Idaho. 402 

Ind. 186 

species of Australia ... 438 

red, of sugar cane. 1031,1160 

stinking,- feeding to domestic animals 927 

Snail breeding. 435 

Snapdragon, toadflax grafted on. 1089 

Snowball, notes, Iowa -.. 991 




S 110 AV, influence on soil ami elimujl-o......... 730 

Snowy cricket, notes, N. O... 498 

Snuff for animal parasites, 1Y S. I>. A--51.7 

Soap and tobacco, preparation and use, S, 

Dak...... 206 

detorminaturn of resin in ...253 

examination ----'.. - -.. ....... 174 

for potato blight, Vt---- 988 

■milk, front by-products ot*dairy-- 1007 

Soapy milk, nature and cause—... 849,431, 1044 
Soda and potash, determination............ 1.20 

Sodium arsonile for destruction of prickly 

pear...-.. 854 

fluoride, preservation of milk with. 724 

hyposulphite solution, preparation. 461 

nitrate. <*SVc Nitrate of soda.) 
perox ide in water analysis.......... 844 

salts, effect on germi nat ion of seeds, 

Kans. 882 

sulphite for purifleathm of sugar' 

held, juice.*... 394 

Soft orange scale on roses —.. 663 

Soil, ammonia, production by microbes.... 614 
analysis,explanation of terms, NYMex. 1092 

in relation to fertilizer experi¬ 
ments .. 346 

methods.... 474,702 

OaL... 562 

and climate, influence of snow on..... 730 

atmosphere, function of carbonic acid 

in. 539 

bare and uncultivated, growth of pine 

in.......... 653 

black, humus in, lad........... 559 

conditions, influence on plants,....... 434 

cultivated, microorganisms in ....... 730 

role of water in,.. 1098 

definition, Fla.. 569 

deterioration due to structure of..... 882 

determination of potash in .......... 1009 

draft, of wbeat plant on, Minn ......... K68 

improvement with stable manure " 730 
inoculation for leguminous plants ..... 548, 

619,619,021. 1018 
investigation, methods, atGemhloux,. 656 

■ ■ maps, best, met hods of making.......... 1029 

moisture, influence on plants „...,. , „, 622 
of the A rkansas Valley, Colo......... 1074 

. soluble phosporie ,aoM f physiological 

value ..»■... 1016 

temperature, effect on growth of plan t« 1,14 

temperatures, Me. 88 

; . ■ - : N. -Me*__;... . ,860 

Pa.'.. 33 

teats with commercial fertilizers, Del* 575 

fertilizers on corn, Conn. 

Stores- 574 

cotton, 8. O. 97(1 

Soiling and dry feed vs. pasturage for sheep, 

Utah............... 74 

crop, green vetch and oats as. 1005 

experiments with milch cows, Conn, 
fv\ . ■ StorraY....... —.. 999 

■ * experiments with milch cows, Iowa. 992 

vs. green manuring.... 4 .*. 346 

’ 
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Boiling vx, green fianuring with pea vines. 

Ark .....I..-. 17fl 

Soils, abstracts of urHoIos.. 82, 

102, 282,482,507,857,1070 

agricultural, valuation..418,1008 

alkali, reclamation....'.*. 1020 

Gat. . 500 


mu'! fort111/,ora, Mo,... • 1070 

analyson.. 557,742, 825, 002 

Fla... 501) 

La .... 150,285. 

Midi.. 280 

Min tu... 857 

Nov .. 280 

arable, of A lane, Fra nco ........— 902 

available phosphoric acid in.. - 471 

catch cropsfor conserving nit rogen of 15 

chalk, effect of potash on... 708 

clay, salt in------* 046 

cost of chemical analyses, Tex. 502 

cultivated and uncultivated, of Min¬ 
nesota.... 852 

drainage waters of. 730,804 

decline in fertili ty.. 832 

deep va. shallow cultivation, Wis ... 484 

determination of phosphoric add in. 120 

effect of continuous cultivation, Minn 857 

examination, Mcl. 102 

Wagtmingen St ation . 070 

exhaustion l>y ci trus fruits, Cal. 580 

■ extent. 845 

fermentations..........._........ 346 

tig, analyses, Cal.. 286 ■ 

for cranberries, .IT, S. 1). 'A ... 7 790' 

■ rape, XT. S. I). A...... 210 

heavy, sweet clover as green manur¬ 
ing for. .. -701 

humus determination ............. 932,937 

lateral movement of water in, Utah... 88 

losses and gains of nitrogen in 5,9,10,14,419 
meadow, nitrification in...... —.... 730 

means of renovation. ■ 832 

mechanical analysis.................. 924 

classification, Fla.. 509 

■methodsadoptedjU.S,I).A..... . 510 

mineral plant food in, determination 924,1018 
nitrification as affected by cultivation 255 
nitrifying ferments.............. — , 651 

. nitrogen content as affected by nitrate 

of soda.................. 651,698 

:'pf'Capnof Gcod Hope, analyses..' 446 

■ marshes' and fens, analyses........ 346 

.. Maryland .......................... 162 

meadows, nitrification of... 903 

Nevada, adaptability to sugar-beet 

culture, Nev... 286 

North Louisiana.'.. ■ 283 

danger from defor¬ 
estation, La.... 285 

Oregon.......' 827 

organic matter and nitrogen in...... - 730 

■organic matter and nitrogen in, deter- 

■ ruination, Cal— . ■ 571 

organisms in '.'>.. 7............ * 436’ 

permeability to air ...... ... i........ 128 


'Page. 


Soils, phosphoric acid in....,-......... 24,471 

potash iii.................. „. 4:74. 

reducing processes in ... 43(5 

renovation with pea vines and stub¬ 
ble, Ark__................. 174 

sampling.... —.. 1029 

test lug by color of the plant foliage.. 933 

text-hook, oil. 820 

texture as related to moisture con¬ 
tent..... 730,805 

value as determined by plant and soil 

analysis.. 730,819,1029 

vertical drainage, Bel.... 796 

vessels for acid digestion of, IT. S. 

I>. A. 511 

water content after different crops... 1029 
as affected by use of 
barnyard maunro, 

Wis._.'. 483 

during drought—.... 650 

Soja bean and corn silage, analysis, Mass. 

State. 195 

digestibility, 

N. C. 668 

green, analyses, Mass. State ... 194 

hay, analyses, N. O... 64. 

composition... 1082 

for cows, steers, and goats, 

N.C. 1081 

meal, effect, on yield of milk— 969 

silage, analyses, .N.C —...-- 64 

for beef production.N. C. 087 

milch cows...... 1065 

straw, analyses, Mass. State,... 194 

beans, analyses, Mass* State........ 171,992 

as a fodder crop, Colo .... 1074 

culture experiments, La.. 176 

culture experiments, Mass. 

State.■. 171 

dry matter at different stages, 

Mass. State .. 195 

early black, analyses, Mass. 

State.....—’-.... 992 

white, analyses, Mass. 

State.... 992 

fertiliser test, 1 >ol.. 780 

Mass. Hatch.,.. 29.1. 

field experiments, Ik I.. 778 

nitrogenous fertilizers for, 

Mass. State........,, 170 

notes. 820,908 

varieties, Mass. It ateh.......... . 291 

Soltmacm, notes................ .• 1014 

Sol and i process of sun printing............. 663 

Solarium rostmtum , notes, Oolo,........... 300 

Solar combustion, analogies between the 

processes of fermentation and..... 819 

rad tation, effect on vegetation,..v..345' 

Soldier bug, green, notes, La. 409 

notes, N.G.-...^ ......, :490 

..Solventf‘orceHulose....>■: , 1036 

Scot, analyses, Mass, State .........„ 7■,'i06, 

Sophard mriem^ notes, Cbkl,..i.. .■.. ^ ■' 819 

Sorghum, analyses, N. C..... ■ 04' 

S.C... 217 
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Sorghum, bagasse* composition... 1082 

for cows, steers, amt 

goats, N.C.- 1081. 

culture experiments, XTtali. 80 

in India... 383 

disease ill India. 854 

fodder for cows, steers, and goats, 

N. C. 1081 

leaves, composition.. 1082 

notes, Colo ... 871,1074 

Cal. 577 

seed, effect of carbon bisulphide 

on, Pel. 593 

silage, analyses, S. C.- 21.7 

smut, copper sulphate for. 354 

Sorghum cernuum, notes... 487 

h dispense, not os, Wyo. 680 

Sorrel, notes.. 520 

N. J ..'. 308 

Souring of milk as related to phosphates and 

casein. 247 

Sour milk, specific gravity.-. 044 

m. sweet cream for butter, compari¬ 
son..... 1056 

South Carolina College, notes... 1103 

rock phosphate, analyses, 

N.J... 288. 

Station, bulletins 976,970, 982,1071 

notes.. 825 

report... 217 

South Dakota Station, bulletins.. 184,1.94,203,206 
Southern cabbage butterfly, notes, Colo.... 311 

cattle fever, notes, IT. S.P. A_ 608 

plague, notes, Nebr_.... 414 

grassworm, notes. La.. 206 

Sow thistle, notes............ —.......... 529 

Soxlilet fat extractor, modification of...... 127 

milk test, apparatus .. 127 

process for refining sugar._.... 349 

Spamvorm, notes. 664 

on currants, notes, S. Dak ..... 206 

gooseberries, notes, S. I)ak.. 206 

walnut, notes, IT. S. D. A...... 100 

Spartina cynomroides , notes, Iowa .. 990 

Specific gravity of beet j nice —.. 728 

curdled milk.-- 64.1,644,928 

liquids, apparatus for 

determining..... 251 

peas .. 52i 

Spectroscopic observations on flowers. 1027 

Spent tan bark litter, absorptive power.... 144 

;' Spergula ' arvensis, notes..........._■_ . 912 

SpermopMles.enemies and means of destruc¬ 
tion, IT. S. D. A... 416 

of the Mississippi Valley, IT. 

S I) - A . 416 

SpermophUus beecheyi, notes, Or eg. 161 

columbianus, notes, Idaho... 386 

douglasi , notes, Oreg. 16.1 

elegant , notes, Idaho. 386 

franJclini , notes,IT. S. D. A.. 416 

mexicanus, notes, tT. S. P. A. 416 

richardsoni , notes, TI. S. I). A. 416 


spilosoma obsoletus, notes, IT. 

S. D. A.....416 I 




8permo2*Mlux trideeinidlneatus, motes, P. 

S.I>. A. 41(1 

Sphacdonui tnnpdinunu notes.. 620 

N. II.. 61 

tfph wretta fra if a ruv, notes* Moss. Slate......, 194 

'IVim ......._ 585 

Sp. ( notes, Del.-................ 788 

Spfnt'vopm mainrum, notes, Conn. Slate... 878 

SphwMihem edriagnri, notes—.. .. 236 

Mass. State.. 193 

mali, notes, Iowa.... 980 

nmrx-ura\ notes .. 620 

Musa. State_ 103 

pmmoMi notes, Iowa.. ,989 

x. jr... 400 

Sphagnum atolls in central Minnesota..... 659 

8'phmnphnnis sculptUin, notes, Del.... 700 

spp., notes, If. S. 1). A __ 101 

Sphinx, ash-tree, notes, S. Dak.. 206 

IT. S.P. A.. 101 

catalpa, notes, Ky... 884 

tobacco, notes, Md .... —.. 685 

Spices, methods of analysis . 127 

Spider, Jamaica, habits of... 926 

Spiders, parasite 1 , 1T. S. P. A... 901 

red, on hops... 236 

notes, Mich., 701 

N.C.. 499 

Spinach dock, notes, N. V. Cornell... 875 

fertilizer tests, Mass, St ate. 171 

subirrigation, W. Va. 680 

Spirillum tyragenum, notes ... *.. 57,1647 

Sponge filters for mi lk ..... 1043 

Sporangium of ferns, notes..... 450 

Spore staining, new method,..... 1028 

Spores of parasitic fungi . 653 

stinking smut, feeding to ani¬ 
mals... 927 

secondary * in anlhmcnoaes, 'N, J .,. 401 

Sporozodn in cattle, IT. S. P. A-..... 513 

Spot, black, notes, N. »T.... 406 

brown, of apples, notes, Vt...... 308 

■■ disease of cherries, notes, M. ass, Slat 0 . 194 

' treatment* town»« ■ 59 

cucumbers, notes, Vt....... 300 

.. currants, notes, Mass. State 104' 

■treatment, Iowa. 59 

..plums, notes, Mass. State., 104 

■ leaf' of blackberries, 'N. 0............ 498 

cherries, H. 0,' 498 

raspberries, N. O ......_... ' 498 

Spotted cutworm, notes, Mich.... 701 

' medick, notes,, La........ —.,,,. 161 

Spotting of plums, notes.. 020, 

Spraying apparatus-- ■ 

description and use, Ala..College.■ ■ 015 
Iowa............. 62 

Ky. 884 

Mass. Hatch.. 300 

Mias.. 793 

N.H.. 64 

.......... 402 

# N.C.. 498 

'Term.......... v . 810 

prevention of clogging, Conn, State.... 870 
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Spraying apple orchilrds ... 063 

profit.** of, 'N. Y. 

Cornell .. 083 

arsenical, of fruit, trees i*t blos¬ 
som, IT. S. I). A... r>17 

calendar, Town... ' 63 

eropN ...... XI04 

danger from, N. It............... 64 

experiments, Mu.... 1077 

for apple scab, Ark1076 

poach rot, Del... 787 

scab of apple and pear, Coun. 

State ... 877 

hose, coupling for.. 9*26 

orchards, N. J. 402 

N. Y. Cornell.... 683 

XT. S.D. A. 901 

plmu trees, Ivy..— 876 

potatoes, Vt..... ' 988 

Sprayed fruits, mineral residues in, Mich . 793 

Sprayer, homemade, XT. S. D. A.... -. 514 

Springeaukerworra, notes, Tenn .. 310 

lettuce grafted on salsify.. 1089 

treatment against Conchylis . 1100 

. veto'h,.analyses, Mass. State.... 171 

culture experiments, Mass. 

’ State...... 171 

culture experiments, Utah,. 39 

wheat, date for sowing.........- 623 

variety tests... 623,625 

Springs, hot, bacteria of.. „. 650 

Sprouts of forest trees, feeding value...... 439 

Spruce-bark beetle, notes, W. Va.......... 311 

Spruce, black, notes, Pa..... . 54 

Norway, notes, Pa.-. 54 

trees at Illinois Station, Ill... 308 

white, notes, Pa . —..- 54 

Spurry, analysis, Mich.. 732 

notes.. 910 ■ 

Ala. College... 577 

Squash borer, treatment, N, J..,.. 405 

bug, notes, 'N, J —.......... — -. 405 

.canned, analyses,, II, S. D. A. —..... 220 

Squashes, decay, N. »T.— A...■— 1 401 

,. varieties, Colo......870,871 

Mil... 790- ■ 

Iowa.. 982 

La.... . 189 

Squirrel,'':4igg©L notes,Dreg............. ' : 161 

exterminator, carbon bisulphide. 386 
'..ground,notes,Idaho.............. 386 

Oreg. 161 

' . Wyo. 676 ■ 

of Mississippi Valley, XJ. 

S. I), A. 416 

S<piirrebtail grass, notes, Colo.. 306 

Btachys, analyses, Mass. State .............. 171 

culture experiments, Mass. State.. 171 

' affinis, notes, Mass. State.. .171 

. Jloridana, notes, N.Y., Cornell .... 874 

palustriSt antiquity of cultivation. 1099 
': neboldii, notes, N. Y. Cornell. -.... 874 

Stacking, new contrivance for............. •130 • 

Stuiniifg spores, new method..... ■ 1028 

Stains, for the sfcudy_of morietem...■ 1028 


Page. 


Stalk of grain, N ovvack i law of formation of. 539 
Stalks and leaves of arm dowers, analyses, 

Can ..... ' 681 

of rye and wheat, number of inter* 

nodes. 539 

Standard Dairy Peed, analyses, Vt... 3.12 

Standardization of Folding's solution. 433 

Standardizing solutions in aeidimetry and 

' alkalimetry.... -. X...... 258 

Maphylococei in human miljc — —..... . 1048 

Starch, action of diastase on ........ 538 

content and density of potatoes.... 728 

of different varieties of po- 

. tatocs..... 128 

Norwegian iiotatoes— 1017 

detennination..„. 475 

feed, analyses, Mass. State......... 194 

fixation of iodine by...... 1026 

formation... 345 

grains, structure.... 434 

in angiosperms, formation. 434 

mash....... 477 

potatoes and grains.. 476 

reaction with iodine... 817 

rice and buckwheat, distinction 

between,.,... 1101 

solution, preparation...... 461 

transformation by diastase ........ 648 

State laws relating to management of roads, 

IT. S. lb A. 799 

weather service, functions, IT. 8, 

I). A. 1086 

StationAnd college officers, index to names, 

XT. S.D. A.... 1086 

at Breda. 671 

Darmstadt.,. 131,261 

Gembloux, Belgium ............. 550 

Ghent, Belgi urn. 551 

Gri gnon, investigate one-..... 3 

Groningen ... 671 

Hoorn. 671 

Keil... 853 

Kouigsberg ...... . 131 

W agon in gen... 670 

publications, list.....-.......... 451 

statistics, abstracts of articles. 69, 

216, 324,415,509, 607, 691, 797,898,1003 

work, N. J...... ■ 415 

workers, articles by.. 350,450,543,741,827 
Stations and colleges, tear bers and in vesti¬ 
gators in... 2i4 

for soil observations.............. ' 882' 

in Holland, location and directors* 675 

Statistics, agricultural, for Prussia, 1892... 1933 

. 'Official, of foreign crops, XT. S. 

D. A .... . 1005 

Division, IT. S.D. A.A. f . - A '>'221,'';: 

328,417,611,798,1005,1088 

Steam for sterilizing milk... 1050 

vs . hot w ater for greenbo use hoafcin g, 

N. Y. Cornell.. 295 

Steaming and boiling meat.. 336 

foods for animals .. 5(0 

Stearic acid in butter ..... 954 

Stearin, effect on properties of butter -974 
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Steer manure, loss of nitrogen In drying, Pa -8 
Steers, digestion, experiments with, B. G.. - 1081 

feeding experiments.2516,376,633. 63.3 

Iowa. 63,70 

Ivans--.. 500,600 

M d. 601 

Mass. State- 108 

Ohio.. *01 

Tex. 602 

Utah. 77 

raw potatoes to. 510 

rations for, Md.- - 601 

Mass. State... 105 

selection for fattening. 241 

sheltered vs. unsheltered, Utah.. - - 71,105 

Stem rot of tobacco, cause, Conn. State- 870 

Stems and skins of pears from sprayed 

trees, analysis, It. I.-. 086 

of cabbage, splitting.-. 1004 

grasses, anatomical study.- 1028 

Sterilization, apparatus.‘254,1033,1051 

Ala. College. 897 

by means of hot air. 345 

of milk. 258,265,440, 027,1049 

by electricity........ 1052 

water and other liquids, 

apparatus .. 345 

wines, Cal.. 214 

Sterilized milk, fat separation.. 130,246 

or pasteurized cream, butter 

from.. 1059 

Sterilizer, milk and water, now, Ala. 

College... 897 

Sterilizing bottles, stoppers for... 1051 

meaning of term. 1049 

Stick weed, n arrow-leaved, notes.. 398 

Stink bush as an insecticide, U. S. D. A.... 514 

Stinking smut., feeding spores of, to ani¬ 
mals . 927 

of wheat, treatment, Ind. 186 
Stirring machine for precipitating phos¬ 
phoric acid..i. 251 

Stock, diseases, Ark... 995 

ensiled twigs as food for. 822 

feeding, aim and methods. 663 

in the winter of 1893-"94... 349 

practical, 1ST. C............. 1085 

ligneous products as food for ......- 822 

sheltered m. unsheltered, Utah. 71 

Stomachs of ruminants, comparative anato¬ 
my.. 732 

Stoppers for sterilizing bottles — -... 1051 

Storage of grain, changes in... 347 

sugar bCets, loss of sugar in_ 128 

Storm tracks, periodic and non-periodic fluc¬ 
tuations, U. S. D. A...... 1087 

Storms in the South Atlantic, U. S. IX A — 1087 

ocean, forecasting, U. S. I). A. 1087 

relation to jihases of moon. 819 

Stover, corn, analyses, Conn. Storr's........ 590 

Mass.State ........ 194 

Strabismus of domestic animals, Ala. Col¬ 
lege... 79 

Stratified seeds, shed for, B. T. Cornell..... 875 

Straw and sugar beets, ensiling, Vt........ 293 




Straw as a hay substitute, N. 4 ... 499 

composition.. - 141,144, 145 

for litter ........... 655 

gum in wheat and oat straw......... M5 

mats in horticulture, substitute.- 829 

wheat, aslitter. -....... Ml 

Strawberries adapted to Utah. „ —.. 53 

crosses, K. V. State .. 874 

culture, Miss ................ 3UU 

Trim.. ,■. f»85 

Va. 395 

fertilizer experiments, B. J.. 396 

insect enemies, Md.. 985 

irrigation experiments, Utah, 691 
mulching to retard fruiting, 

N. Y. Cornell .. 581 

powderymildew, Mass. State. 193 

varieties, Ala. College. 300 

Colo... 870,871 

Del.. 585,593, 786 

I ml. 984 

La. 190 

Me. 985 

Md. 983 

Mass. 11 ateh .... 302, 681, 

M ich... 681, 793 

Miss. 300 

N. V. Cornell.. 584 

;N» Y. State. 874 

N.C... 496,873 

, Orog—. 877 

Pa. 53,1076 

Term. 585 

Utah. 53,681 

Va. 395 

Wis . 496 

Strawberry disease, H. C. 498 

flea, notes, Mass. Hatch. 681 

loaf blight, notes. 681 

Mass. State . 194 

Term.... 585 

roller, notes, U, J.. 403 

plants, distribution,. It. 1. 985 

root louse, treatment, Md „. . .083, 

aawfly, notes, Del....- ; 503 

weevil, notes, Del.. 790 

Md.. 983 

| Streams, self-purification.. 485 

j Streptococci in: animal diseases, U. 8.1). A.. 511 

1 Streptococcus brevis, notes, V. S. 1). A ...- 512 

. Imujux, notes, IT. 8. I). A....... 612 

Striped blister 'beetle, notes, Md.. 886 

cucumber beetle, notes, N. J 404: 

Stronyiflus contortus in sheep in Cape Cob 

any........ , 354 

from the ox, undesoribed..* ; 439 

Strontium, replacing lime in animals...- 822 

:•, plants..'.... 580,698 

..' volumetric determination ....... . 1 647' 

Structure, anatomical, of wood in: relation ■■ "■ 

■■■ ■. to. year rings.., Av. ^ 820; 

1 Subirrigation in.the greenhouse, W, Ta.,■*. ... 810 

r m. surface irrigation, Utah*, 608 

Subsoil, experiments, Texas A* -»- „ A „ , * '" M$ 

■ Sitbterifa&ean grafting of- * * -»> ■ , 78X- 



























































INDEX OF SULMECTS. 


1215 


*. 

Succinic acid, d«?i crimination ....... ar»2 

Succotash,canned,analyses, l'. »S, I>, A ,. „ 220 

Sugar ami saccharine substances, oxumhin 

lion .. __...... ' 201 

beet ( hips. intluenee on quality of 

butter......... 724 

industry in Sweden_...... 201 

Cubed States..... 020 

root, tempera! urn of interior.. 205 
Heed, distribution, O'. S, ,1). A .. 1004 
effort of soaking, Nebr, - 4(5 

germination tegta..... 028,910 
. Win... 494 
intlmmeo ou bee to pro¬ 
duced........... 325 

production, Kebr. -15 

. mdootion, Kebr. 40 

H. Dak. 184 

■ wob worm notes, Kebr. 02 

F.S.D.A.... 327 

, beets, analyses 335,447,1027 

Iowa .....-... 43,979 

Kebr...... 44,40 

K.J.. 392 

Nov. 293 

N.'Y. Cornell... 979 

. 217 

8 . Dak.. 184 

TT.S.I). A ........... 1004 

Utah,.. .89' 

and straw, ensiling Y't...,.... 293 

bacterial gummoBis of.......731 

eodx)orative field testa. 359 

test, H.Y. Cornell. 979 

culture for stock.. 128 

in California.... 583 

Colorado... 871 

< lermany.. 134 

Iowa. 43,979 

Nebraska ... . '44 

Nevada. 293 

No vv Jersey392 

South Dakota. 184 

destruction hy-X?homabvtm .,.. 438 

detwudnatiou of sugar in .... 437 

<11 senses.i........348 

1 drought affecting:..... 021 

■ exporiments, ■ IT. R-1). A_.... 1084 

Vis...... ■ 494 

fall and spring plowing for, 

N'ebr. 40 

fermented liquors from__... 928 

fertilizer experiments........ 233 

Kebr... 45 

Pa. 47 

field experiments 374 

dower of.. ■■ (J50 

for seed bearing, culture and 

selection. 1U80 

fungus diseases, Kebr......... 00 

harvesting by machinery..... 820 

iuj ury by gophers, Kebr...... 293 

rotation, Nebr ....-........ » 45 

• sand cultures ................. 703 

ipseef enemies. 054 
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Sugar beets, insect enemies, Kebr.. . 02 

irrigation, .Nov .... ...... 293 

■juices as aflcded by electrical 

currents .._____ 205 

laws of growth and nutrition . 749 

loss in storage.... 128 

17.84.1). A ..... 1004 

meteorological conditions fav¬ 
oring, l). i>. 84, A. ............ 1004 

methods of analysis ' 538 

storing. t'.S. I). A. 1004 

nematodes of ... ■ 912 ' 

niti’ogeuouH fertilizer for ... 377, 853 
phosphoric acid in .fwt.il tain* for 378 

potassic fertilizers .... 378 

origin of varieties.1. 437 

plautingat different distances, 023 
planting at different distances, 

N'ebr.,. 40 

rates, Pa. 47 
preservation in winter, Kebr.,. 44 
propagation from buds, Kebr. 47 
purification of juices—■ 

With Iron chloride.. 261 

sulphite of soda .... 349 

root rot, undetermined species, 

Kebr... 60 

sampling, Kev.... 293 

statistics, IT. 8. D. A. 1004 

sugar content at different 

■ stages, Kebr. 40 

■ topping, Kebr ................ . 45 

transplanting, Kebr .. 45 

yield as.atfeeted by weather.. 652 

varieties... 265,623 

Colo... 870,1074 

Kebr... ..>. 46 

Kev... 293 

Wis.... 494, 

m. potatoes for butter produc¬ 
tion .. 974 

cane, analyses, La ... 159 

condition, October, 1803, 1J, S. 

I). A.1.....’ 328 

diseases of.......... 354,653,820,1031 

• experiments in Californla...... , 587•• 

India.333 

Louisiana.... 134,979 

fungus of.. 053 

gumming of..... 821 

improvement by selection .. 134,1080 
insects, Australian, U. S. IX A...; 514' 

leaf diseases of. ; 821 .• 

notes, Cal.. ;' 587y' f 

pineapple disease of...L...' • 1099'. 
planting at different distances,' 

La.. ' 980 

.diflbraat' parts, La. : ; 98l ''. ; 

rod smut V;«.w 3 1081,;l4c)0 

. root disease....'...',.'.'...—'821 

s wallings.......... "929/' 

seed variation... .■;>' 4030; 
varieties ....' '184;, : ' 

■ k--• »> * '":794 

\ Ibdder r Dol.,»,,..».,V'..781. 
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Sugar crop of the world, U. S-I). A.. 70S 

determination. 475 

in bananas as affected 

by ferments.. 127 

with pUenyHiydrnzin.. 251. 

factory refuse, fertili/un g value ..- <>51 

from apple pectin. <»48 

in mash... 477 

potatoes and grains. 470 

ripe bananas as affected by a fer¬ 
ment . 223 

solids of milk of different breeds.. 045 

• sugar beets, determination. 427 

insects in, TJ. S.D. A. 001 

invert, action of lime and alkalis- 251 

juices, mechanical losses iri cooking. 725 

making, electric oven. 051 

maple, and.maples in winter.... 050 

notes, Ky.- 8*4- 

meal for milch cows, Vt. 72 

methods of analysis, XT. S. I). A. 510 

refining. 201 

milk, from skim milk. 1.000 

Del. 502,605 

nutritive value... 1022 

producing plants, analyses, Mass. 

State. 190 

products, copper in. 120 

refining, Soxhlet process... 240 

solution, iilkaline, effect of heating.. 344 

Sugars, behavior in the animal-body.. 259 

reaction with borax solution...... 647 

reducing, determination with cop¬ 
per solutions..... 1026 

Sulphate, carbonate, and chloride of potash, 

for grapes.................. 1095 

.Sulphate of ammonia— 

analyses, Conn. State...... 777 

Ga..... ........ 737 

La. 861 

N.J . 288 

for corn, R. I. 778 

oats. 1030 

potatoes..... 715 

ruta-bagas. 706 

wheat. 705 

vs. nitrate of soda as a fertilizer...... 225,548 

for flax.. 233 

grasses... 223 

oats. 233 

peas. 233 

potatoes.. 232 

Wheat,... 233 

Sulphate of copper. {See Copper sulphate.) 

iron for potato rot. 425 

purifying sewage..... 436 
lime. (See Gypsum.) 

Sulphate of potash- 

analvses, Conn. State... 777 

Ga. 737 

La. 861 

Mass. State. 164,487 

and magnesia. (See Potash and magne¬ 
sium sulphate.) 

: ■ for barley.and wheat... 71 $ 


4age. 


Sulphate of potash— n 

for sugar beets.. 1016 

influence on nitrification.. 1612 

Sulphate vs. muriate of potash for potatoes, 

Mass. Hatch.................. 201 a 

Sulphates, action of aluminum 011 ... —.. 857* 

“Sulphatinc,” analyses, Mass. St at o ....... 206 

Sulphide, ammonia, in liquids containing 

ammonia.. <547 

of potassium as a fungicide, K. A. 400 

Sulphite of soda for purification of sugar- 

beet j nice .. 349 

Sulphocarhonate of potassium as an insect i¬ 
cide.'.. 531 

Srilphosteatitodbr potato rot .. 425 

spot disease of currant s, 

Iowa ... 59 

Sulphur and grease for horn flies, Me. 63 

as an insecticide. 631 

evaporated, for encumber mildew, 

Mass. State......, 103 

flowers for cucumber mildew, Mass. 

State. 193 

mildew of Lima beans, 

Conn. State... 878 

for animal parasites, TT. S. I). A.... 517 

leaf blight of celery, Conn. 

State. 878 

potato scab, Wis... 493 

fumes as a fungicide, K. *). 400 

in casein........,,.,. 1009 

milk of cows............. 260,348,949 

Sulphurated hydrogon apparatus- 251,538,728 

Sulphuric acid as a preservat ive for manure 330 

in wines. 350 

teste for butter and mar- 

g&rin. 126 

Sulphuring in fruit, drying, Cal.. 589 

of wine.. 928 

Summer grains, fertilizer experiments. '924 

hot winds of the Great Plains_ 1085 

Sundance farm, location, AVyo... 508 

' Sunflower culture... 26i 

giant, culture experiments, La. 176 

heads with seed, analyses, Can,. 631 

Russian, culture experiments, 

La.A..'.. 176 

stalks and leaves, analyses. Can* 631 

Sunflowers and clover hay, value for milk 

production ...... 684 

varieties.,... 628 

Sunflower-seed cake, as a feeding stuff ..... 654,. 

724,969,1032,1101 

lecithin content......._. 808 

Sun printing, Solnndi process of... 663 

Superintendents of substations, report, 

Wyo... 825 

Superphosphate, analyses, N. J-...... ....’ 288 

i and Thomas slag, relative 
value— : i—............. 924 

effect on summer grains,, 924 

for barteyv.•' 704' 

r ’ and wheat. 713 

Y . cabbages,.' 716 

b, c.......—. |,07i ■ 
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Superphosphate ferret ton, Ark.. 174 

<• o vv p o a s and s o j a 

beans, Did-....... 780 

grasses and pasture 

lands.710 

potatoes -....- 7.15 

peach trees, N. J . 397 

vuta-bagas.. 700,713 

* summer grass.. 024 

tobacco, Conn. State.-.. 865 
turnips.700 

wheat.... 705 

gypsum as a preworvativo 

for manure.. 820 

of lime, analysis.... 621 
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